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INTRODUCTION TO VOL. IIL

IN the two preceding volumes we have endeavored to trace, from
such records as laborious research could discover, the leading facts
in the history of the growth of the manufacturing industry of the
United States, from the establishment of the first Glassworks at
Jamestown, in 1608, to the close of the eighth Decennial Census.
As France has a work on her “ Great Manufactories,” and England
on her “Workshops,” it would seem that our task would be incom-
plete without showing that the United States has also manufactur-
ing establishments ivorthy of a permanent record. In offering this
volume to the publie, it is but just to acknowledge that it is almost
wholly the result of the labor of other hands than those which
prepared the previous ones. Iaving been drawn into the current
of military life before the publication of the second volume, and
afterward by the force of circumstances prevented from immedi-
ately prosecuting the work to its conclusion, its completion was
intrusted to gentlemen whose industry, literary experience, and
practical acquaintance with the subject gave assurance of judgment
and ﬁdelity in its execution. By far the larger and better portion
of the volume is the work of Edwin T. Freedley, of Philadelphia,
while the statistical portion has been principally contributed by

Mr. Edward Young, late of the Census Office in Washington city,
(i)



v INTRODUCTION.

It has been the object in these pages to present, as clearly and
graphically as possible, the results of American enterprise and
ingenuity in organizing skilled labor, and subordinating the forces
of nature and the mechanical powers to his service, in building up
systematic establishments and manuﬁicturing towns and villages;
thus bringing into view numerous remarkable examples and pecu-
liar phases of the many-sided, practical American character, as
displayed in individual or associate undertakings. The United
States, according to the last Census, contains not less than one
hundred towns and cities, with populations of ten thousand and
upward, engaged more or less in manufactures. The constant ten-
dency is toward the concentration of labor and capital in large
towns where skilled workmen, banking privileges, transportation,
and other facilities are most easily commanded. As these focal
points of industry extend and increase in size, the methods of
business are more and more assimilated to the factory systems of
older and more densely populated countries, with their divisions
of labor and handicraft perfection, so far as the more general use
of machinery in this country permits. In many of these manufac-
turing communities we see the operation of these laws and affini-
ties of trade, which tend to concentrate certain branches of manu-
facture in particular localities. Hence many of these busy hives
of labor are noted for special kinds of production, which are there
fabricated to a greater extent or in greater perfection than else-
where. The economy of several branches of Americar industry
has been so modified by the genius and character of certain in-
ventors or prominent producers as to differ materially from the
methods employed in other countries. Other branches have been

almost or entirely created by the mechanical improvements of men
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who are still on the stage of action or have recently left it. These
and many other interesting features of our industrial eco'nomy,
with many details of particular manufactures, omitted in the pre-
ceding historical annals, will be found in this volume. While it
contains much matter of a personal and local character, we believe
no less regard has been paid to strict accuracy of statement than
in the previous volumes, and the truth of history has in no case
been knowingly sacrificed to gratify the subjects of the sketches.
Some of the descriptions have been made from sources deemed
authentic and reliable, without the knowledge of the proprietors
of the works noticed ; though generally the accounts are derived
from direct personal inquiry, and have received the corrections
of the parties interested. It is believed that this volume, with
the Appendix of the preceding volume, contains some account of
nearly all the really extensive and noteworthy manufacturing
establishments of the United States, yet it could with propriety
have been greatly extended if time had been afforded, and a fature
revision will enable us to remedy the omissions and defects of the
present.

With these explanations the volume is committed to the indul-
gence of the public, in the belief that it will be found of great
practical value to manufacturers in showing the interior manage-
ment of large establishments, and to posterity in furnishing a land-
mark and criterion by which they may measure theiwr progress in

the magnificent future now opening to the Nation’s Industry.



STATISTICS

OF THE PRINCIPAL

MANUFACTURING CITIES AND TOWNS IN THE UNITED STATES.

COMPILED FROM THE

CENSUS RETURNS FOR THE YEAR ENDING JUNE 1, 1860.

WITH

DESCRIPTIONS OF REMARKABLE MANUFACTORIES.

In 1860, the agents employed in taking the Eighth Census reported there were in Phila
delphia six thousand two hundred and ninety-cight manufacturing establishments, with
a capital of $73,318,885, employing sixty-cight thousand three hundred and fifty males,
thirty thousand six hundred and thirty-three females, who produced a value of
$135,979,777. Believing that the original returns were erroneous, Lorin Blodget, Secre-
tary of the Board of Trade, was appointed to revise them, who reported as follows:

MANUFACTURES OF PHILADELPHIA.

Manufactures.
Agricultural implements ......
Alcohol and camphene.
Artificial limbs....
Artificial teeth...
Bakers’ bread and erackers...
Blacking and ink.....ccoccvereen
Bolts and rivets, wrought iron

Bookbinding and blank books
Book publishing .. 5
Boots and shoes.,

Breweries.......
Britannia ware.........
Bricks, common and pressed..

Caps, men’s and boys’..
Cards, playing, printers’, etc..
EIROPOLE L 2o bansrnintnnsnons
Carriages and coaches..
Cars, for railroads....
Car wheels and axles......

Coffee, Toasted and ground....
Combs, tortoise-shell and other
Confectionsrs. ...y isumusiiinn

14

No, of Cost of
Sstablishe raw mate- Male Female
ments. Capital. rial. hands. hands.
A vas $67,800...00 $46,542...000 o R
190,900...... 444,275,
< 42,000...... 11,000. : %
120 2848005 17688k BR Thiias
846 755,605 T PHGEREE R
160,665
159,390
106,156
505,100......  336,742...... A
1,914,500...... 741,000...... 808..... . 241
1,730,815...... 1,912,657......
350,150...... 274,024......
2,122,600...... 1,102783......
50,600...... 28,620,000
1,208,500...... 70,626..c0.0
50,600...... 24.975......
61,850..... 58,461......
206,400. 208,208......
111,550...... 84,565....00
44000......  80,658......
882,625...... 1,393,T71......
326,321......
188,507 00
235,300......
1,544,316......
5,147,344...... 6,309:.....
AVE00 i, Bisia oss
18.,678:ceess

812,608,000

Value of
Produets

$142,010
662,418
52,900
323,008
2,214,856
265,380
410,000
192,000
940,778
2,260,400
5,320,887
571,800
2,223,495
76,900
1,212,196
77,900
132,809
415,034
258,150
134,600
2,915,618
1,051,371
494,375
392,000
2,760,254
9,084,497
528,600
66,900
551,250



MANUFACTURES OF

. Manufactures.
Coopers’ work......

Copper work .
Cordage, hemp nnd j 1 S
Cotton goods, cloths, with
power ..
Cotton gnods, hnnd lonma.
Cotton and woolen goods,
power...
Cotton and woolen goods,
hand 100MS w.cvieeeranvaenns
Cotton Webbiug, tnpe,
braid, &e... :
Cotton and woolan ma-
chinery ....... as
Cured meats............
Cutlery,steel tools,files,&e.
Distillers and rectifiers......
Dyers, wool and cotton.,...
Earthenware.. ...
Fertilizers... ..
. Fire engines.
Flour mills. ..
Furniture, cabluet orhouse-
OIS« Sl Tranasanis bmsavisinin
Fur manufactures ...
Gas works.......
Gasfixtu'g,ehandeliers,ete.
Glass, window, bottles,ete.
Gloves, of buckskin........ 1
Glue, curled hair, ete.
Gold leaf and foil.......
Gold watceh cases & chains
Guns and pistols..
Haireloth .....ccuu.
Hats ; wool, silk, and far.
Hatters’ trimmings..
Hosiery, woolen...
Hosiery,.cotton .
Ink, printers’..
Iron castings:
Building foundries......
Gas and water pipe......
General foundries........
Stoves and hollow ware
Iron railings.........c.icoiii
Iron Trolling-mills, bar,
sheet, and plate ...
Iron rolled tubes, flues, &e.
Iron wire and ornamental
WORK v vesssen o s e ashen
Jewelers and watchmakers
LampblacK.....ccourmeens
Lead pipe, shot, and lead-
smelters ...coreranseens
Leather, in all forms....
Locomotives.......
Machinery, general,of iron
Machinists’ tool manufac's
Mahogany mills...........

No. of
Establish-
ments. Capital.
75...... $213,832......
. 84,600 .....

Tiwsrns - o 467,800

6l...... 2,191,000......
B trnos - 005000 ey
5l 1,059,800......
Biaotiars, = cBLD0Mheusss
T oivon e 187,800,
B, ETRT00%00

56,600.
712,400,
174191......

59,000.....s
106,400.......

614,860..0000

16i...... 1,008,550......
eSS 312,000......
8. 8,956,248......
150 1,131,900
635,000
29,600

579,000......
91,500......
741,500...00.
110,000......

65,500

ol 865,300,

) 7,000......
Tloews  822,200.....,
FTovse
4l
Bovosss g+ DO oo

155,000....

) 232,250......
8.cern 009,000.....,
18.:ee 297,400......
Becoiie 635,000,000
Blvess (0 S O0R: i
10 it 5 D000, in
Thipsins 10 {GETE00 1 000s
Byries 0 RSB0 00ss
Lo,

R

2isenar

6l...... 1,244,800...
2uiree 480,000.....
Do 240,000....

PHILADELPHIA.

Cost of
raw mate-
rial.

131,339....

2,053,740......
84,048....

2,021,813......

42,100.:000

131,616......

120,054......
8,510,415......
40,805......

5
16,500......
648,645......

638,623......
171,504.....,

508,500...c00
118,904......

668,790..

22,380......

414,700..
2,661,304 0.0
696,500....00
787,727 vveune
70,274.0.00e
184,200......

Male
hands.
460.00a0
T8ivive
18830
1098 .ei
161
1,704 3000
(f-
T4 vive
L
288....5

956.0000s
192......

603,000
208.00000

: 2‘55......
1,618.....0
370000
125......

Female
hands.

8.

2,802......

165......

46......

1,500......
L

srrage

whauss

seeene

. T
1B
Duienn

15

Value of
Products.
#1453,081
148,000
252,860

4,347,645
258,743

8,593,326
98,000
202,960

490,000
4,575,507
119,435
1,499,031
801,588
106,016
207,450
43,000
3,008,328

1,854,436
371,650
1,857,500
1,680,150
1,069,000
60,500
560,000
224,600
1,714,800
251,150
102,040
1,164,222
14,500
1,738,305
104,450
88,000

247,000
230,000
295,863

1,308,700
283,520

1,110,000
639,247

115,704
691,430
62,702

638,500
4,022,858
1,420,000
1,562,000
403,000
265 000
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Manufactures.
Mantillas (ladies’ cloaks)..
Marble cutters..
Matches... i 5
Muthamatical and uptma.l

instruments... .
Medicines couiiiiis
Millinery, laces,

g00ds, ete...ceiieinn
Mineral water, mead, etc.,
Mirrors and gilt frames.....
Morocco leather v
Nails, cut ...
Newspapers
Nets, fish and fly..
Oils, animal. ..........
Oils, linseed and nut...
Oils of rosin.....
Oils, mineral, coal nnd pe-

trolenm..
0il cloths ....
Organ builders............
Paints and colors, ...
Paper mills ...
Paper hangings. ..
Perfumery and fu.ucy s0apS
Pianos and melodeons...
Planed lnmber
Plumbers and gas ﬂttew
Pocketbooks and moroceo

CASOS ..vias
Printers, job and card......
Printers, steel and copper-

plate....cinns
Print works...
Provision  curers

PROKOS iiciivenisaniia
Roofs of felt and compo-

sttion .coniannisiennss
Roofs, iron ....... ...
Saddles and bharness...
Safes and bank locks..
Sail and awning makers ...
Sash and blind makers .....
Saws: hand and mill saws
Sawed lumber...
Rogars....
Sewing machines .
Ship-builders, iron
Ship-builders, wood ...
Shirts, collars, etec...
Shovels, spades, etc.
Silk-spinning mills. 5
Silk fringes and tﬂmmlngs
Silk dyers....
Silverwara (solid)
Silver-plated ware..
Snuff and cut tobaceo...
Soap and candles ...uieieane

stra.w

and

eoen

No. of

Establish-

ments.

8050

MANUFACTURES OF

Capital.

287,850,000

§21,900......
26,150......

104,700.....
422,800......

855,800......
116,600...v.
989,150,010
843,600......

65,000.

208,200......
227,850 1vau

29,300......
712,100....s

967,250,000

1,145,600......

170,000......
748,800......

86,500......
954,333......

PHILADELPHIA,
Cost of
raw mate- Male Female
rial. hands. hands.
869,880...000 Wi 6280000
876,585, 000 Tdduiune
82,374, o0 [ SR T
86,861 118w WE
191,250... 400 1T0%esie 631uuiee
413,108...... 53......  1,085......
82,875 ..00ee 140.....0 Toion
283,148...... 330000 o
1,048,748 TBEGGG TTBB
83,200.. 1900 T
660,875.. PERT 185
3,026....0
151,800 ... L B R
15,400 ,1000 96.ccuee aivid
103,800,000 p i e

147,381...0e0
250,988......

482,675 .00
201,100......
206,310....00

83,106,000
9928,680...... s
218,430...... Jics:

90 000k T AL
T TRRES | TR R
LT R . T

Segie s s M8

8,510,416000s 238ueiine

76,470-.00ns
133,000..0 .0
417,5354 01000 Btlein

126,468....
114,430......
511,240..

52,258..

casiin

41,500...000

VA1 B Bl Bl

Value of
Produets,

© 689,880
1,019,125
70,700

164,386
762,650

995,171
959,600
630,000
1,727,846
173,000
1,741,100
18,100
246,156
906,020
178,600

209,200
379,200
28,900
1,109,724
652,000
435,000
712,500
410,300
372,880
655,987

86,521
1,435,425

26,700
4,048,888

4,575,807

134,800
500,000
959,786
216,500
144,000
330,840
258,600
183,620
1,228,220
247,555
448,500
804,500
1,334,904
169,000
450,000
1,260,725
63,000
516,000
483,550
640,150
2,076,590



MANUFACTURES OF
No. of
Establish~
Manufactures. ments, Capital.
Bplosn, GHound..cirmeemans My 0L B00 .

Btarch ....cciveie
Steel makers ..
Steel springs..
Stoves and ranges
Sugar refiners ........
Surgical and dental in-

struments... ... 17..00e 152, 3.1() ......
Tallow refiners.... 68,000......
Tanners and curriers. 1,035,250

Tin and sheet-iron,..
Trunks and carpet- ba.gs
Type foundries and stereo-

70,570.10r0

typers 605,200......
Umbrellas and pnra.sola &o veans . 602,852.....
Varnish... SR 13 215,700
Venetian bllnds... ST 87,300......
Vinegar... iieageand e 180,800......
Wagon makers und whael—

RIEHES Vs siivaatomintis - B8uny o L N0 s

Tonsean 62,200......

Wagun—hubn, spokes, ete...
White lead .........
‘Whips and canes.......
Willow ware, cedar ware,

baskels, ete.........

925,000,101
68,541...00

A
46,750......

Woolens (all wool).. & 330,000,000
Yarns, cotton.... & 612,000......
(L woolen. 211,000......
8 worsted....... 30,500......
b mixed ..... 17,000,400

PHILADELPHIA, 17
Cost of
Taw mate- Male Female Value of
rial. hands. hands. Products.
453,905.00000 85...... 668,700
186,975...00 6...c. 210,975
231,760...... sensa 368,200
75,560.. 136,052
264,543..... 664,053
5,472,700...... veen 6,856,700
51,614...... 165000 13, 189,021
285,278.. BBavia weis 407,920
1,443,720...... 33000 l.... 2,037,010
269,040......  486...... 16...... 620,335
67,680......  168..... Tovenn 213,750
85,350.. 1200 420,800
741,045.. 665...... 1,207,300
305,833...... o 488/990
o 811800 25uee 101,000
86,344,000 v 183,902
414,883 ... | 825...... woesdl - DOTADL
39,027.. At 84,240
586,500.. senne 850,500
43,815...... Biivs 18.... 68,700
32,218...... 166...... weens 123,516
498...... 245...... 1,062,800
8180 450 840,253
186.uuu 94...... 980,435
21,775 wueee 23.i0ns 25. 000 84,200
18,850...... 5.0 B B4560

Totals in the City
of Philadelphia, —
including miscellu-
neous manufactures,
not above speci-
fled,—* ...ccciieiinas

In the immediate vi-
cinity of the city j—
Cotton and woolen

6,314...

. $78,087,852.... $72,333,805......

60,388...... 20,000.. 141,048,658

B00dS ceverirnrensisiiene 106.ii 5,038,040...... 3,226,809...... 8,564...... 3,309...... 6,777,340
Iron, and manufac-
tures of Iron.. 34...... 8,044,610...... 1,663,008...... 2,480...... s 8,888,151
Paper....cii. bk PR 438,000......Est.250,000...... 1885000 U iR 641,160
6,467......%81,608,502 ... B77,473,677...... 75,535...... 32,396 ... 8152,355,318
Total number of persons employed,.eeiswereneerens R S e cassnsssrnnsese 107,981
Total number of e8tablIBhMENES i.orviineisrsrissivostansasasssnsansansninsannssansanressssnsse . 6,467
Average production of each person...... v $1,411.60

Average production to each establishment, ..

waee §23,608.68

* In 1858, Edward Young & Co. published a work entitled * Philadelphia and its Manufactures,”
by Edwin T. Freedley, which was the first comprehensive account that her citizens ever had of the
importance of Philadelphia as a manufacturing centre, The able Secretary of the Philadelphia Board
of Trade, Lorin Blodgett, Esq., who was appointed to revise the official statistics for the Censos of

1860, remarks in his Report:

“It is also but justice to say that the publication of the Statistics of

manufactures prepared by Mr. Young and Mr. Freedley, in 1838, proves to have been remarkably
accurate in many of the classes, and generally to be very well sustained.”” In 1867, Mr, FREEDLEY pub-
lished an enlarged edition of his Work, and estimated the value of the articles made in Philadelphia in

1866, at $225,139,014.



18 REMARKABLE MANUFACTORIES IN PHILADELPHIA.

REMARKABLE MANUFACTURING ESTABLISHMENTS
IN PHILADELPHIA.

The Bridesburg Manufacturing Company.

BARTON H. JENKS, PRESIDENT.

In the first volume of this history we referred more than once to the
important part performed by the Hon. Joseph Jenks, Governor of
Rhode Island, in the early fabrication of Iron in this country. A lineal
descendant of his, Mr. Barton H. Jenks, is now proprietor of one of
the most complete works for the manufacture of Cotton and Woolen
Machinery, and of Fire-arms, in operation in the United States,—the
Bridesburg Machine Works.

The founder of this establishment, Mr. Alfred Jenks, was a pupil and
colaborer for many years with the celebrated Samuel Slater, who erected
the first cotton-mill in Pawtucket, R.I. In 1810, Mr. Jenks removed
to Holmesburg, Pa., taking with him drawings of every variety of cotton
machinery, as far as it had then advanced in the line of improvement,
and commenced its manufacture. The first mill started in this portion
of the State of Pennsylvania was supplied by machinery constructed by
him, and was sitnated in Lagrange Place, near Holmesburg. In 1816,
he built a number of looms for weaving cottonades for Joseph Ripka.
Under the universal impetus given to home manufactures during the last
war, Mr. Jenks greatly extended his business operations, and in 1819 or
1820 removed to. his pl:esent desirable location in Bridesburg, the in-
creased growth of which is owing in no small degree to the personal
efforts and enterprise of himself and the importance of his establishment.
Here, where he possessed the necessary facilities for shipping to his
more distant patrons, he conveyed his old frame building from Holmes-
burg on rollers, which yet stands amid the more substantial and excel-
lent structures beside it. When the demand first arose for woolen ma-
chinery in Pennsylvania, Mr. Jenks answered it, and at once commenced
its manufacture, and furnished the first woolen mill started in the State,
by Bethuel Moore, at Conshohocken, with all the machinery necessary for
this manufacture.

In 1830, he invented a power-loom for weaving checks, and intro-
dueed it into the Kempton Mill at Manayunk, where its success produced
such excitement among hand-weavers and others opposed to labor-saving
machinery as to cause a large number of them to go to the mill with the
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avowed purpose of destroying it, from doing which they were only pre-.
vented by the presence of an armed force. This and other improved
machinery made by Mr. Jenks soon acquired an extended reputation,
and induced the erection of larger buildings ; and now the establishment
is one of the most extensive and important in this country. Since the
decease of Mr. Alfred Jenks, and for several years previously, the busi-
ness has been conducted by his son, Mr. Barton H. Jenks, to whom, if
eulogy were admissible, we might refer as the type of a model manufac-
turer,—fertile in invention, skillful in mechanism, liberal, just and public
spirited,—one, indeed, who throws around the pursuit of manufacturing
something of the lustre and glory which the mercantile profession bor-
rowed from the genius of Giovanni de Medici.

To attempt a recital of the varions inventions and improvements
which this firm have made for the benefit of cotton and woolen manufac-
turers, would carry us too far beyond our limits. Of Looms they man-
ufacture a large number of different styles, ranging from the single
ghuttle or ordinary loom, through the more intricate forms of two-
shuttle looms for weaving checks, three and four shuttle looms for weav-
ing ginghams and other fabries requiring a corresponding number of
colors in the weft, to the more enlarged carpet loom; and all of these
emhrace in a greater or less degree improvements and advantages not
possessed by looms manufactured elsewhere. The several improvements
in the looms are covered by seven distinct patents; and the main fea-
tures accomplished by these inventions, so far as they relate to the two,
three, and four shuttle looms, may be said to consist in the expeditious
manner of moving the shuttle boxes to change the picks of weft, and,
by certain new constructions, combinations, and arrangement of parts
essential to this operation, and to’ others of an important character, by
which almost as many picks of weft can be made by these two, three,
and four shuttle looms as by the single shuttle loom. As an exemplifi-
cation of this it may be stated that so perfeet is the arrangement of the
various parts of these latter description of looms, and the principle npon
which they work, that they make 130 picks of weft per minute where
the same class of ordinary looms only make 110.

The looms for weaving the more elaborate and fancy character of
goods are also perfect in their operations, particularly the loom for
weaving damask table-cloths, napkins, and articles of a like character,
and the carpet-loom. This latter has thirty-two shuttles, and is capable
of laying sixteen different colors in the figure, and an equal number of
colors in the ground of the carpet.

The self-stripping cotton and woolen carding engines manufactured
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at this establishment, are different from the carding machines generally
used. Instead of delivering the cotfon or wool to the main cylinder as
heretofore, it is, after being fed to the machine by rollers, passed to the
“licker-in” cylinder, by which it is delivered to the main cylinder, whence
it is successively retaken with its dirl, redelivered to the main cylinder
by additional eylinders, arranged in the same relation to the periphery
of the main cylinder as the first-mentioned *licker-in” cylinder, and
driven by stripper heads at the ends of the cards, at variable speeds, so
as to enable the dirt to detach itself from the cotton or wool during its
increased speed with the additional card cylinders, and drop into a re-
ceptacle below. In this manner these eylinders are made to act as self:
acting cleaners to the cotton and main cylinder card, and this avoids the
necessity of the usual and constant hand-stripping to effect this objeet,
and the consequent loss of time, besides enabling the cotton or wool to
be more regularly laid and thoroughly eleaned. This effective method
of cleaning the eotton and main card cylinder by delivering the former
on to the latter successively at two and three different points, was origi-
nally projected and patented by Messrs. Gambrill & Burgy, in 1855, and
subsequently improved and bronght to its present perfect state by Mr.
Barton H. Jenks in 1857; and in consequence he became interested
with them under a reissued patent. He also added doffing rollers, to
take the place of the usual comb for delivering the cotton or wool. For
these he has also obtained a patent. By this system of delivering, an
increased speed can be given the card, without danger of injury to the
staple, over that attained where the comb is employed.

For several years Mr. Jenks has been experimenting upon and con-
structing the necessary machinery to complete a eylinder Cotton-gin, which
gives promise of producing one of the most extraordinary improvements
in the process of ginning the raw material that has been devised since the
advent of Whitney’s Saw Gin. It is well known that in ginning cotton
with the ordinary gin the violent action of their teeth in dragging it be-
tween the bars tears the staple and injures it in a corresponding degree.
The injury thus done the cotton has been variously estimated at from
three quarters to one cent per pound,—a loss that swells the sum total to
several millions of dollars on a full crop in this country. Now, the ob-
ject of this new form of (fin is to do away with the usual shaft of saws,
and substitute for them a peculiarly constructed cylinder, its outer
periphery consisting of numerous and regularly set angular steel wire
teeth, imbedded in Babbitt metal, in positions inclined to the direction
of the eylinder’s motion, so that after the cylinder, or rather the outer
ends of the teeth are ground down and finished, each tooth will present
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a separate, sharp, and smooth point, tangential to the periphery of the
cylinder. These teeth are so close together that nothing but cotton can
be secreted between them.

This leads us to notice a most ingenious and extraordinary machine,
made at this manufactory, for puncturing the cylinders of thick paper
and preparing -and setting therein the angular teeth preparatory to
casting around their inner ends the cylinder of Babbitt’s metal, in which
they are imbedded to form the alloyed cylinder of the cotton-gin. While
witnessing its operation, and its parts performing functions requiring
the greatest nicety and regularity of movement, to grasp the wire and
successively carry it through a variety of intricate operations that would
seem impossible except to the manipulation by hand of the most skillful
person, one cannot but pay homage to the genius, skill, and patience of
its author. Its complex character will prevent us, of course, from giv-
ing a minute deseription of it; but we will endeavor to state, in the
regular order in which they take place, the several operations necessary
to finally set these angular wire teeth in their alloyed base on the
periphery of the cylinder. 3

The paper cylinder in which the teeth are first set is the same or a
little greater length than the alloyed base of the cylinder, and is designed
to receive 95,000 teeth, This paper cylinder is placed on cireular heads,
through which a main shaft moves loosely,—one of these heads, on part
of the periphery of which a screw is formed, so as to actually make it a
serew nut, has a cog or tongue on it, which enters a longitudinal groove
in the hollow shaft, so as to cause it to revolve with the shaft and yet
move freely over its surface longitudinally. This serew nut meshes in
gear with the nicks on two parallel partially flattened screw shafts, ar-
ranged on either side of the main shaft and parallel thereto, which serew
shafts can be turned on their axis to disengage their serew nicks from
gear with the serew nuts, and bring blank flattened surfaces next if, so
as to be run back quickly after it has performed the necessary forward
movement, through the agency of a ratchet and gearing, with the ac-
companying paper eylinder, to set all the teeth designed for it therein.
The wires, previously brought to the angular edge desired, are wound
on two reels, hung on journals above the machine, and are passed be-
tween movable nippers or pincers, which are caused to move back and
forth at intervals by a lever or cam, clamping or griping the wires, in
their movement from the front, and releasing their hold in returning.
Thence the wires continue under clamps, by which they are held during
the return movement of the nippers, and from which they are released
during the opposite movement, to allow the free passage of the said
wires between guides, into corresponding openings in a peculiarly formed
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oscillating arm termed a carryer, whose oscillating movement is constant
over the extent of a quarter of a circle, except a slight rest or stoppage
at the termini of each stroke, sufficient to receive the wires, and allow
them to be cuf off at the proper lengths by cutting snips in the guides
immediately next it, and the punches to force the cut teeth out of it
into the previously made punctures in the paper cylinder. This peculiar
oscillating movement of the carrier, with its stoppages, is produced by
means of a series of seroll cams, operating on a toothed or partially-
cogged wheel on the front end of the carrier-shaft. Simultaneous with
the inward movement of the nippers with the wires grasped between
them, two horizontal punches are pushed inward and entirely through
the paper cylinder, on lines tangential with its periphery, in order to
make the necessary holes or punctures for the reception of the teeth, the
paper cylinder being clamped, during this operation, as well as during
the subsequent operation of setting the teeth therein, between the end
of a back rest and a stationary head, to prevent it from turning, from
whose grasp it is released after the two objects of puncturing the cyl-
inders and setting the teeth have been accomplished. As the carrier
descends, the crop-head containing the punches is raised so as to take
the puncturing punches out of range of the paper eylinders, and the
reciprocating bar by which they are moved, and bring the other punches
on the same horizontal plane they previously occupied, so as to force
the teeth from the carrier into the punctures previously made for them.
In this manner the several parts of the machine are made to act in con-
cert from a regular motion, the paper cylinder being turned and moved
forward at proper intervals by the before-mentioned ratehet and suitable
gearing, and the several operations of moving the wires into the carrier
the proper distance to form the teeth, cutting them off, puncturing the
paper cylinder with suitable holes for their reception, carrying them
opposite these holes, setting them therein, and the intermediate duties
of the various parts being performed at the proper intervals of time, and
in the regular order, to enable the machine to set the extraordinary
number of two hundred and forty teeth in the cylinder per minute.
After this paper cylinder is set or studded with 95,000 teeth, it is re-
moved from the machine and placed concentric with a metallic cylinder,
the inner ends of the teeth which project inward equally from the inner
periphery of the paper cylinder, while their outer ends are flush with
the outer one, serving to keep it in its proper relation to the metallic
cylinder, during the pouring of the Babbitt metal around the same and
between it and the paper cylinder and ends of the teeth, to which it
forms a base or bed. In pouring the metal the channel through which
it passes is such as to cause it to first descend to the bottom of the me-
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tallic eylinder, and then rise ountside the same through and between the
ends of the teeth, so as to allow the escape of the air before it. When
the metal is cooled and set, the paper cylinder is wet and softened, and
turned off, and the outer ends of the teeth are ground to give them the
peculiar sharp form and uniform length before mentioned.

. There are numbers of other new machines and improvements in this
establishment for assisting in the work intended for the machinery they
manufacture, but we must limit our notice to two of them. The first of
these is an attachment of additional tools to the mandrils of drills, and
is so very simple and effective as to astonish the beholder. The design
of this improvement is to finish the hubs of cog-wheels, pulleys, ete., and
the mandril is so formed as to admit of the attachment of a frame or
stock containing a facing tool, a chamfering fool, and a tool for turning
the outside of the hub, arranged in such relation to each other as to en-
able the entire operations named to be performed simultaneously, and by
one descent of the mandril. The boring and reaming tools can also be
added, and the drill made to perform these additional funetions at the
same time, one man being able, under this process, to attend to two
drills. This is not only a decided labor-saving improvement, but is ad-
vantageous in this respect, that the combined work performed through it
is more accurate than if the tools were set separately, and each part of
the work done singly, as heretofore.

The other machine referred to is an automatic cutting engine for cut-
ting either plain or bevel cog-wheels and pinions. This machine can be
adjusted to cut any sized cog, on any sized wheel, by simply detaching
a segment cogged plate or curb, which acts to turn the platen and hub
with the wheels to be cut, the proper distance to correspond with the
distance apart of the intended cogs, and substituting another of the
requisite size,—the feature of turning the platen and hub and wheels to
be cut the required distance being effected and regulated by the cogged
segment or curb. The extent of the up-and-down travel of the platen
and hub is also adjusted to correspond with the thickness and number of
wheels to be cut, by means of a sliding box, to which the raising chain
is attached, and which is secured and capable of being moved in a slot
or groove in the oscillating arm through which the platen and hub
receive their movement. Any number of cog-wheels, whose combined
thicknesses are not greater than the movement of the platen, can be
placed and secured on the hub, and after the machine is adjusted, it can
be started and left to automatically cut, without any attendance what-
ever, the entire cogs of the wheels in the most accurate and beautiful
manner. In case it is desired, the parts can be modified and the machine
adjusted to the cutting of bevel cog-wheels.
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The Port Richmond Iron Works. I.P. Morris, Towne & Co., Proprietors.

This is one of the establishments to which Philadelphia is indebted for
her-reputation for ability to construct heavy machinery. Its existence
may be said to cover the whole period of the manufacture of machinery
by modern methods. In 1828, when Levi Morris & Co., the prede-
cessors of the present firm, commenced business, many of the tools which
are now deemed indispensable in every machine shop, even those of the
most moderate pretensions, were scarcely known. At that time slide
lathes and power drill presses were not in general use, and the only
representative of the planing-machine in this country, it is believed, was
to be found at the Allaire Works, in New York, originally built for fluting
rollers. It was not until 1838 that a planer was purchased and fitted
up in the Richmond works. In the Foundry department, the opera-
tions were also conducted with very imperfect and inefficient machinery
compared with that now in use. Anthracite coal, which was introduced
here about 1820, was by no means exclusively used for melting iron.
The blowing machinery was of a very primitive character, with unwieldy
wooden bellows and open tuyeres. The best product was not more than
two thousand to three thousand pounds of iron in an hour, and in the
course of the heat an average much below this. With the present im-
proved blowing machinery, and improved furnaces, eight tons have
been melted in forty-six minutes, with aconsumptlon of coal of one
pound to eight pounds of iron melted.

In 1846, the works were removed from Market and Schuylkill Seventh
streets to their present location, which is on the Delaware River,
adjoining the Reading Railroad Coal Wharves on the south. The
buildings, which are of brick, ocecupy a lot having a front on the Dela-
ware River of 145 feet, a front on Richmond street, or Point Road, of
260 feet, and an entire depth or length, from the Richmond side to the
end of wharf, of 1,050 feet.

The remarkable feature in this establishment is the extraordinary size
of the tools in use, and the perfection of the machines employed in the
various shops. In the Foundry there are three Cupola Furnaces, the
largest of which will melt twelve tons of iron per hour. In the
Machine Shop, there is a Planing Machine capable of planing castings

‘eight feet wide, six feet high, and thirty-two feet long; a Lathe
that will swing six feet clear, and turn a length of thirty-four feet; and
a Boring Mill, possessing also the qualities of a horizontal lathe, which
will bore out a cylinder sixteen feet in diameter and eighteen feet long.
This is believed to be the largest in America or Europe. In their
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Boiler Shop they have one large Riveting Machine, and facilities for
making boilers or plate-iron work, of every description that may be
desired. But a few years ago, Steam Boilers, made of plate-iron, were
riveted exclusively with hand-hammers ; and when the City Water-W orks
were located at Centre Square, the steam boilers were built of wood,
with cast-iron furnaces. At the present time, in this, as in the best
ghops, circular boilers are riveted in a machine, by pressure produeed by
a cam operating upon a sliding mandril. In their Smithery, they have
a Nasmyth Steam Hammer for heavy forgings ; a Tilt Hammer for light
work ; and throughout the establishment, the minor tools, consisting of
Lathes, Boring Mills, Slotting and Shaping Machines, Planing Ma-
chines, Horizontal and Vertical Drills, ete., ete., are all of the best
description, and combine the latest improvements.

The monuments of this firm’s engineering ability are found in all parts
of the country. Probably the largest engines for producing iron with
anthracite coal ever built in this country, are the product of their works.

. For the Lackawanna Iron Works, at Scranton, Pa., they built two

Blowing Cpylinders, nine feet bore, ‘and ten feet stroke, and Steam

“Oylinders fifty-four inches in diameter and ten feet stroke. TFor Seyfert

MeManus & Co’s. furnace, at Reading, they built a direct high pressure

Blowing Machine, the steam ecylinder being forty inches in diameter,

and blowing ecylinder one hundred and two inches, both seven feet

stroke of piston. For the Lehigh Crane Co., they built a Beam Con-

densing Engine, having a steam cylinder fifty-eight inches diameter, and

a blowing cylinder ninety-three inches, both ten feet stroke of piston.
The beam of this engine works on a column of cast-iron thirty feet high,

and the whole is set upon a heavy cast-iron bed plate. For the Thomas

Iron Works, they supplied two very large beam engines, the steam

cylinders being sixty-six inches in diameter, and the blowing cylinders

one hundred and eight inches diameter, and ten feet stroke. These, it
is helieved, are the heaviest ever made for the purpose. The large
engines of the United States Mint, and the lever beam Cornish Pump-
ing Engine at the Schnylkill Water Works, sixty inches diameter, ten
feet stroke, were constructed at their works,

This firm also built the Iron Light House for the ship shoal, in the
Gulf of Mexico, which was put up on serew piles, in water fifteen feet
deep, and at a distance of twelve miles from land. The whole height
of the structure, from the water to the top of the spire, was one hundred
and twenty-two feet, and from the water to the focal plane, one hundred
and seven and a half feet. The structure above the foundation to the
deck, a height of ninety-three feet, was erected in their yard, complete
in all its parts before shipping

87
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For Lousiana and the West Indies, they have manufactured every
variety of sugar apparatus and engines for sugar mills; and North
Carolina they have supplied with a large number of their celebrated
Gang Saw Mills, by which a log of yellow pine can be converted into
flooring-boards by once passing through the mill. The gangs consist of
twelve to twenty-four saws, driven by direct connections with a steam
engine at a speed of one hundred and twenty to one hundred and forty
strokes per minute. They are not much known, except at the South,
but we think they would be found highly useful in the pine forests of
New Jersey, and the Middle and Western States. Recently this firm
has been largely employed in building engines for government vessels—
the gunboats Itasca, Scioto, and Tacony; the Ericsson batteries, San-
gamon and Lehigh, and the Iron-clad batteries, Monadnock and Ag-
amenticus.

The firm of I. P. Morris, Towne & Co., is now composed of Isaac P.
Morris, John H. Towne, John J. Thompson, and Lewis Taws. The
first-named gentleman was born in 1803, was one of the original
partners in the firm of Levi Morris & Co., who commenced business in
1828, and since that period has been identified with the manufacturing
interests of Philadelphia. In his business eareer, he has been distin-
guished for a discriminating intelligence, inflexible honesty, and &
laudable public spirit. Mr. J. H. Towne was formerly engineering
partner of the firm of Merrick & Towne, and is an engineer of
unquestioned ability. Mr. Thompson, who has been connected with
the establishment for many years, has under his charge the finances
of the firm. Mr. Taws has been connected with the concern since
1834, and until 1861, when Mr. Towne joined the firm, had exclusive
control of the mechanical department of the establishment. He served
his apprenticeship with Rush & Muhlenberg, the successors of Oliver
Evavs, and in early manhood went to New York, where he entered into
the employment of the West Point Foundry Association, then under the
superintendence of Adam Hall, a distinguished Scoteh engineer. The
present arrangement of the Port Richmond Works is the result of his
experience.

The firm of I. P. Morris, Towne & Co. have a capital invested
in their business of over $400,000, and employ about 400 hands.
Their list of manufactures includes every description of heavy machinery
except locomotives. i



MERRICK AND SONS' WORKS.

(5]
-1

The Southwark Foundry. Merrick & Sons, Proprietors.

This is another of the remarkable machine establishments of Phila-
delphia. It was started in 1836 as a foundry for castings only, but was
soon enlarged, and now the entire space oecupied by buildings is 63,650
feet, with a yard-room of 80,550, making the entire space occupied by
the establishment 144,200 square feet. In addition, it has a tract of
land on the Delaware River, about 400 feet front and 1,100 feet deep,
affording ample space for extensive iron boat yards; and on this tract
there is a fine pier, 60 feet wide and 250 feet long, with a very powerful
shears at the end, capable of lifting fifty tons.

A brief deseription of some of the objects of interest in this establish-
ment will show that the arrangements, tools, and appliances in use, are
on a scale proportionate to the capaciousness of the buildings.

The foundry has two Cranes, capable of lifting fifty tons each, and
three others of thirty tons lifting power, by which any object may be
transferred from one extremity to the other, or to any point on the floor.
Two fifty-inch Cupolas are used for melting the iron, and are supplied
by a pair of Blast Cylinders forty inches in diameter, and three-feet
stroke. Twenty-five tons of metal can be melted in three hours. The
Ovens for drying the Cores are of immense size and capacity.

In the Smith Shop, the blast is obtained by an Alden Fan. There are
two Nasmyth Steam Hammers, one of ten hundred-weight and one of five
hundred-weight of ram. There are also in this shop Bolt and Rivet
Machines, for the manufacture of these articles, large numbers of which
are annually used. The Brass Foundry has a Cupola and four Crucible
Furnaces.

The lower Machine shop has a Boring Mill which will bore a eylinder
eleven feet in diameter, and fourteen feet high; a Planing Machine,
believed to be the largest in the world, capable of planing eight feet
wide, fifteen feet deep, and thirty feet long, besides other lathes and
planers, of various dimensions and power; two Slotters, Drill Presses,
ete., etc. 'The upper Machine Shop is well stocked with Smaller Lathes,
Planers, Shaping and Drilling Machines, Vices, ete. The Boiler Shop
is provided with a Riveting Machine capable of riveting a boiler forty
feet long, and of any diameter ; with a Treble Punching Machine of im-
mense strength ; with heavy and light Shears and Punches; an Air
Furnace, for heating large plates; Rolls, for bending; Cranes, ete.
The largest Erecting Shed, used for putting up sngar apparatus, has a
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traveling Crane extending its whole length. The business of making
Sugar Apparatus forms a large item in the productions of this establish-
ment ; and for a list of some of the extraordinary machines that have
been constructed here, we must refer the reader to the work on Phila-
delphia and its Manufactures, to which we are principally indebted for
these facts. Ordinarily, from three hundred and fifty to five hundred
hands receive constant employment at these works.

William Sellers & Co.’s Machine Tool Works. .

In the manufacture of Machine Tools, Philadelphia has a peculiar
and deserved celebrity. Iron being comparatively eheap, by reason of
proximity to the sources of its production, the Philadelphia builders
use it freely in the beds and other important parts of their tools, which
are consequently remarkable for solidity and freedom from injurious
vibration when in active use. The weight of metal, however, is not so
much their distinguishing characteristic as the excellence of the work-
manship. Any one who will visit the establishment of William Sellers
& Co., cannot fail to be astonished at the extreme pains taken to insure
accuracy in all parts of the machines which they make. The wearing
surfaces are scraped together—a slow and laborious process, which,
however, secures absolute contact at every point. The bolt-holes are all
reamed, and the bolts turned and driven home. The gearing is cut to
a perfect form of tooth in every case. All the parts are made to
standard guages, whereby each will fit its corresponding part in a hundred
tools.

The firm which we have named has attained a reputation that is truly
enviable. We know of no other that in so short a period of time has
built up a mechanical reputation so wide-spread, resting on a basis of
unquestioned substantial excellence. In 1848, the firm of Bancroft &
Sellers commenced business in Philadelphia, and in a very few years
their influence was felt in all branches of the machine manufacture.
Tools from their shop were ordered from Russia, and supplied to
other parts of Europe. Early in 1855, Mr. Bancroft died. Since his
deceage, the firm has been composed of two brothers, William and
John Sellers, Jr., names that at this time are everywhere regarded as
a sufficient guarantee of the excellence of whatever they manufacture.
In workmanship, mathematical, not proximate accuracy, is their standard.
A variation of a hair’s breadth, if it can be overcome, is not left unremedied.

Besides Machinists’ Tools, this firm manufactures a number of special
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articles which are in extensive demand. The Self-adjusting Hanger,
made by them, is of great value in the construction of shafting, inasmuch
as it allows the shaft complete control of the bearing, so as to insure an
equal amount of pressure on every part. By means of this, they are
enabled to use a long bearing without danger of binding the shaft, thus
reducing the pressure per square inch upon the bearing, and consequently
requiring less oil, as the pressure does not force out the oil so as to
bring the surfaces of iron in eontact and cause them to heat and cut.

About six years ago, the firm introduced a new plan of coupling
shafting together, which obviated entirely the necessity, before existing,
of fitting each shaft to its proper coupling, and also enabled them to
adopt a new style of hanger, of much cheaper construction than any in
use, the whole completing a system at presemt unequaled, all parts
being interchangeable. The ability to interchange the parts in any
system of construction is a matter that manufacturers can fully appre-
ciate; but in shafting, it not only greatly facilitates its first introduction,
but it enables any subsequent alterations or repairs to be readily made,
and, what is of prime consequence, reduces its first cost whilst it im
proves the article.

They also manufacture a Tuarn-Table, for turning an engine and tender,
of which the largest size is fifty-four feet in diameter, and weighs 32,000 ibs.
It consists of a quadrangular centre-piece or box, upon which the arms for
carrying the rails are keyed in a very substantial manner. At the outer
end of the arms are placed two cross-girts, carrying four truck wheels,
which are intended to take the weight when the load is going on or off.
The centre rests upon Parry’'s Patent Anti-Friction Boz, and the
power of one man is sufficient to turn the fable and its load easily,
without the intervention of any gearing. They are so constructed that
water in the pit, within eighteen inches of the top of the rail on the
road, will not impair their efficiency or durability. Twenty-five of these
Turn-Tables are now in use on the Pennsylvania Central Railroad, and
the orders for them require the firm to complete one in every four days.

Some three years ago, Messrs. Sellers & Co. introduced Giffard’s Patent
Self-acting Water Injector, for feeding boilers, of which they are now
sole manufacturers and licensees. This is an apparatus which is interrded
to dispense with pumps in feeding boilers and the various movements
for working them in all classes of engines. It is an adjunct to the boiler,
and entirely independent of the engine, and its application is rendered
especially easy by the fact that it can be placed in any position, vertical,
horizontal, or otherwise, and near to, or at a distance from the boiler,
and at any reasonable height above the line of the feed water. This
Injector will supply itself from the hot well of a condensing engine, and
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is connected with the boiler by two pipes, one leading from the steam
space, and the other conducted to the lowest convenient point of the
water space. By using this apparatus, those having boilers save not
only the first cost of all pumps and the parts to connect them with the
engine and boiler, but the power required to work them, and their wear
and tear, which in high-pressure engines is very considerable. Since their
introduction, and the improvements which they have made upon them,
this firm have sold more than three thousand, and we believe with
entire satisfaction to the purchasers. They have now forty hands con-

~stantly employed in manufacturing them, and their orders are at the

present time fully up to their capacity for producing them.*
This firm are now manufacturing the Morrison Steam Hammer in

this country.

# As this work will probably be perused
by a large number of manufacturers, and
others who have boilers and steam engines,
we probably cannot do our readers a greater
practical service than in calling their atten-
tion to this valuable improvement. The
General Superintendent of the Pennsylvania
Central Railroad, Mr. Enoch Lewis, writes:
“We have a large number of Giffard’s Injec-
tors upon our stationary and locomotive
éngines, and they continue to give us entire
satisfaction. Upon all the new engines
built for us during the past year, and upon
those being buiks for us at this time, we are
using them to the entire exclusion of pumps.
Wherever pumps require renewal, we use
Injectors in place of them. We find them
less liable to derangement than pumps, and
at least equally efficient.”

Robert Rennie, proprietor of the Lodi
Print Works, Bergen county, N. J., certifies :
“The Giffard Injector has now been in use
on one sebt of my boilers for nearly two
months, It is a perfect success, and, al-
though I have some of the best known
steam pumps on my other boilers, I intend
to take them all out, and supply their places
with Injectors. They are the most perfect
boiler feeder ever invented, and a blessing
to any one that has as many boilers as I
have.”

Isane Hinckley, Superintendent of the
Merrimack Manufacturing Corporation at
Lowell, writes : “The No. 6 Giffard Injector,

It is largely in use in England, being manufactured at
New-Castle-upon-Tyne, by Messrs. Robert Morrison & Co.

These ma-

which we received in November last, has
never failed to perform its duty perfectly.
It takes feed water at about 125° Fahr't,
from a tank placed about thirty inches
below the water line of the boilers; and
feeds in the most satisfactory manner o
boiler of seven feet diameter and twenty-five
feet long, and carrying steam at about
twenty-four pounds. The second Injector
of the same size, lately received, is also in
successful operation, feeding a nest of boilers,
where steam is carried at forty pounds. We
shall want in April three more Injectors;
and I now see no reason to doubt that this
Company will eventually apply this appa-
ratus to their whole system of boilers, which
is of an extent to require nine thousand
tons of coal per annum.”

Garsed & Brother, proprietors of the
Wingohoeking Mills, write: “ We have used
no Force Pump since the Injector was put
up. The average pressure of our steam is
eighty pounds ; and we are so well satisfied
with it that we woald not be without it for
double its cost.”

G. Dawson Coleman, proprietor of the
Lebanon Furnaces, write®: “ No one, after
seeing the operation of the Injector, can
hesitate as to which to adopt when ordering
a8 new engine; and most persons would
decide to abandon the pumps on an old one.
They are particularly valuable at blast fur-
naces, where we have so little time for re-
pairs.”
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chines differ principally from other Steam Hammers in having the piston-
rod and piston forged in one solid mass, and of a size sufficient to give
the required weight; the rod or hammer bar passes through both ends

‘of the steam cylinder, which forms the only guides; the space under-

neath the cylinder is thus entirely clear, giving great facility for handling
the iron.

The celebrated Armstrong guns have all been forged under this
hammer, and the English firm are just completing an immense machine
of this kind. The weight of the hammer bar, which has just been com-
pletely finished, is 40 tons, its fall 13 feet, having a piston of 78 inches
diameter forged solid upon it, the bar itself being 26 inches in diameter,
and 38 feet long. This is the largest forging ever made.

These hammers are of two kinds; in one the valve is worked by hand,
and may be either single or double acting, that is, the steam may be ad-
mitted to the under side of the piston only, or by a slight additional
movement to the same valve, can be admitted upon the upper side also ;
in the other, the valve is under the control of the hammer itself, which
enables the workman to obtain very rapid blows, the intensity of which
are entirely under his control,

The works of Wm. Sellers & Co. are located at Sixteenth and Hamil-
ton streets, and consist of a machine shop 320 by 83 feet, and a new
three-story fire-proof building 110 by 55 feet, for the storage of finished
work and patterns. This latter building contains their offices, drawing
rooms, ete. Adjoining the above, the firm have two foundries, in one
of which the moulding floor is 80 feet square, and is entirely devoted to
heavy castings ; in the other, the moulding floor is 80 by 40, with a wing
of 80 by 20, all of which are devoted to the lighter class of work.
Begide the above are the requisite buildings for pattern shops, smithy,
and brass foundry. The engine and boiler for driving these works are
located in smaller buildings, distinet from the main ones, 80 as to make
the whole as nearly fire-proof as possible.

The future of American progress in the arts and manufactures depends
largely upon the perfection of the tools with which her machines are
made ; and it is a source of National pride and congratulation that such
a great degree of excellence has been attained, and that the general
standard of manufacturing is so far advanced as to maintain a demand
for such a superior class of machinery.
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The Pascal Iron-Works, Morris, Tasker & Co., Proprietors,

Ts the most extensive manufacturing establishment in the southern
part of Philadelphia, and the largest of its elass in the country. The
buildings cover an area of about four acres, and in them are employed
1,100 men, a much larger number, we think, than is at this time em-
ployed in any other iron-works in the city. The machinery is of the
most approved description, much of it original with the firm, and sur-
passes, it is said, any that can be found in any similar establishment in
England. This is propelled by five steam engines of great power, whose
boilers are supplied with water from two artesian wells. Over twenty thou-
sand tons of anthracite coal are annually consumed in the establishment.

The prédecessors of the present firm were the pioneers in this country
in the manufacture of wrought-iron Tubes and fittings for gas, steam,
and water. They commenced this business in 1836, in which year they
made 60,000 feet of tubes, and so greatly has the demand increased that
the firm now manufacture nearly five millions of feet annually. Subse-
quently they added to these the manufacture of cast-iron Gas and
Water Mains, Lap-welded Flues for boilers, and more recently Driving
Pipes and Boring Tools for oil wells, of which large quantities have
been furnished since capital has been so largely directed to the develop-
ment of this wonderful product.

One of the specialities of this firm’s manufactures is that of apparatus
for warming public and private buildings, both by hot water and by
steam, Mr. Thomas T. Tasker, Sr., one of the original partners, is the
inventor of a very popular Self-Regulating Hot Water Furnace, by
which the temperature in a house can be maintained at any required
degree of heat for an indefinite period of time, without further attention
than an occasional snpply of coal. Mr. Tasker is also the inventor of a
process by which the circulation of steam is kept up through heating
pipes to any extent, the condensed steam returning back to the boiler
by its own gravity, thus saving the heat which was formerly lost in run-
ning off the water. Messrs. Morris, Tasker & Morris made the first
publie experiment to test the value of this discovery at the Pennsylvania
Hospital in 1846, and since then they have warmed many houses,
factories, and other buildings. The original inventor neglected to
patent his discovery, and others have made fortunes by its adoption and
application. Mr. Tasker’s list of inventions also includes one of a cast-
iron Hydrant with a cock so arranged that it can be renewed or repaired
without disturbing the pavement, an advantage that those who do not
have it will best appreciate.



MORRIS, TASKER & C0.’8., AND STUART & PETERSON’S WORKS. 33

This house dates its origin back to the year 1821, when Stephen P.
Morris commenced the manufacture of Stoves and Grates at the corner
of Market and Schuylkill Seventh streets. In 1828, he removed to
Third and Walnut streets, where he erected a foundry, and not long
afterward was joined by Henry Morris and Thomas T. Tasker, establish-
ing the firm of S. P. Morris & Co. Subsequently S. P. Morris retired
and Wistar Morris became a member of the firm, when the name was
changed to Morris, Tasker & Morris, which continued until 1856, when
the present style of Morris, Tasker & Co., was adopted. The partners
in the firm at thig time, are Stephen Morris, Thomas T. Tasker, Jr.,
Stephen P. M. Tasker, and Henry G. Morris—young men, but who have
the advantage of capital, and of the experience of their predecessors.

Stuart, Peterson & Co.'s Foundry

Is one of the few extensive establishments that have as yet been
erected in America, for the manufacture of the great va’riety of useful
articles known as Hollow Ware, a term so comprehensive that it in-
cludes a diminutive saucepan and an immense Caldron. The foundry
is located on Noble street above Thirteenth, and occupies an area of
sixty thousand square feet, requiring to cover it an acre and a half of
slate roofing. The moulding floor is in the form of a square, having a
superficial area of 22,500 square feet. The quantity of iron annually
used here is about 4,000 tons, consisting principally of that produced
at the Thomas Iron-Works, at Catasauqua, which, in combination
with the Leesport iron, is found to make a superior metal for fine
castings. About three hundred workmen are furnished employment
throughout the year. ;

The establishment, however, is not so noteworthy for its extent as
for the new and improved processes adopted, especially in finishing,
enamelling, and tinning iron ware. In these particulars this firm have
so completely surpassed their foreign competitors, that articles of their
manufacture have a marked preference in all markets. In the process
_ of finishing, preparatory to enamelling or tinning, this firm have a
peculiar advantage in consequence of owning the monopoly of an in-
geniously constructed lathe, on which they expended over $20,000,
and which performs its work in a most satisfactory manner. To illus-
trate—a vessel, whether it be a saucepan or a kettle, when it leaves
the mould is necessarily rough, requiring the exterior to be improved
and the interior to be bright and uniformly smooth. This process in
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England is performed in a hand lathe, the workman using a chisel or
tool, with his hand upon & rest; but this has the disadvantage of not
securing entire uniformity of surface, and the workmen thus employed
suffer in health from inhaling minute particles of the iron. In Messrs.
Stuart & Peterson’s foundry, however, a vessel, after having been an-
nealed, is put into the lathe referred to, in which a tool is fixed that
conforms to all the irregularities of the surface, automatically making
the inside bright and smooth, and when this work is done stops, as if
of its own accord.

The enamelling process is also peculiar to this establishment, and to
describe it we will borrow the language of one who, being himself a
foreigner, wrote, it may be presumed, without partiality, in favor of
American manufactures :

The interior of the hollow ware, as prepared by the steam lathe, is covered
with a white paste, and put into the oven to be dried. After drying, it is
transferred to an enamelling oven, where a white heat, sufficient to melt glass,
is applied, which fuses this coating, making it soft as liquid glass. While
in this state it is swiftly taken from the oven, rapidly covered with a white
powder, and immediately returned back to the oven, where it is again sub-
jected to a white heat, and finally taken out to be gradually cooled in the
open air.

The enamel is, in fact, a regular coating of porcelain upon the metal, and
with ordinary care is imperishable. On the contrary, the enamelled iron ware
made in England (which has been nearly driven out of American consumption
by Stuart & Peterson’s manufacture) finally runs into an infinitesimal number
of minute cracks, which chip off and render the vessel quite useless.

Hollow iron ware is tinned in the following manner: The best Government
Banca tin is melted in a cast-iron vessel, with a portion of sal-ammoniac, and is
then rubbed on the inside surface with a cork, afterit has left the lathe, until
a thorough amalgamation takes place by the chemical aflinity of both metals.

The outside of each vessel is Japanned with a preparation, fixed by heat,
which leaves no smell, while the ordinary gas tar, generally used, invariably
does.

The variety of vessels to which the patent enamel is applied is very great;
saucepans, boilers, stewpans, sugar moulds, evaporating dishes, kettles, glue
pots, skillets, pie plates, porringers, stove spiders, wash hand basins, soup
and saucepan digesters, milkpans, spittoons, and so on, far too numerous to
reckon up here. The tinned or patent metal hollow ware also includes a large
variety of vessels. As for the plain turned hollow ware, the number of articles
is great indeed. What is called ‘‘ ton hollow ware” is made chiefly for the
Southern market, and so called because it is sold by the ton of 2,240 1bs,
Cauldrons, sugar pans, counter scales, twine boxes, copying-presses, furnaces,
coffee roasters, waffle-irons, sinks, lamp posts, street lamps, fire dogs, etc.,
are all made here of cast-iron ; so are corn and cob and meal mills, and lever
mills, chiefly nused South.

Besides hollow ware, Messrs. Stuart & Peterson are largely engaged
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in the manufacture of Stoves, of which they make as many as five hun-
dred a week, or twenty-seven thousand a year. This is a branch of
manufactures, in which Philadelphia, by reason of her proximity to the
ore beds, producing the iron best adapted for the purpose, has peculiar
advantages, and it is estimated that at least fifteen thousand tons of
Stoves are annually made in this city.

Bement & Dougherty's Industrial Works

Have attained a national celebrity, by reason of the very superior
class of Machinists’ Tools, which have been produced in them, and
distributed to all parts of the United States and to foreign countries.
They are located on the square, bounded by Callowhill street and
Pennsylvania avenue, and Twentieth and Twenty-first streets, and
cover nearly the entire block. The main Shop has a front on Callow-
hill street of three hundred and seventy-two feet and, with the excep-
tion of the office, is two stories in height. The aggregate floor room
of the various shops, including Smithery, Brass and Iron Foundry, is
about sixty-five thousand square feet, which, with the contemplated
extensions, is equivalent to a one story building, eighteen hundred feet
in length by fifty in width; with yard room for storage of Coal, Iron
and Flasks sufficient for all the requirements of the business. The
location is peculiarly advantageous for obtaining Coal and Iron, which
are delivered by the Philadelphia and Reading Railroad, from branches
entering the premises.

Seventeen years ago, a single stone shop of a somewhat imposing
aspect, stood in nearly the centre of the square now occupied by these
imposing structures. This was owned by Mr. E. D. Marshall, who
carried on the machine business, in connection with the engraving of
rolls for printing Calicoes and other Fabries. In 1851, Mr. Marshall
associated with himself Messrs. William B. Bement and Gilbert A. Colby,
formerly from the Lowell (Massachusetts) Machine Shop, under the
firm of Marshall, Bement & Colby. Under somewhat unpromising
circumstances, the new firm started out in a comparatively new branch
of the Machine business, the manufacture of Machinists’ Tools—com-
ing at once into direct competition with older, and by no means
unsuccessful, establishments—with the single object prominently in
view, of turning out the best Tools that skill and genius could produce.

In 1853 Mr. James Dougherty became a partner, the immediate re-
sult of which was the erection of a Foundry; his experience in this
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line, in a number of first-class establishments, having peculiarly fitted
him for taking charge of this department. In 18556 Messrs. Marshall
and Colby retired from the firm, and Mr. George C. Thomas entered it,
though his connection with it was of short duration, and in 1857 Mr.,
Bement, an engineer of rare mechanical skill, and Mr. Dougherty,
an experienced Iron Founder, became sole proprietors, and under their
management the Works have grown until now they are scarcely
second in extent and importance to any in the Union.

Among the remarkable Tools in these Shops is a Planer that will
take in and plane a piece forty-five feet long, ten feet wide and eight
feet high; a horizontal and vertical Planer that will plane twenty-four
feet wide and twelve feet high; a Radial Drill with a swinging arm
projecting ten feet ; a Boring Mill to swing eight feet diameter; all
heavy and massive Tools. At convenient distances, throughout the
shops, are powerful Cranes attached to the columns of the building, that
move with ease and safety the heaviest pieces to any required position,

The Foundry is fitted with two improved Cupolas, designed by Mr.
Dougherty, capable of melting, the one twelve thousand and the other
eighteen thousand pounds per hour. All the modern improvements
are here combined to produce the heaviest work of the best character.
A Corliss Engine of ninety horse power drives all the machinery, in-
cluding fans for Foundry and Smithery.

The character of the work done at this establishment will compare
favorably with that produced by any similar one at home or abroad ; not
only in its usefulness but its general appearance. The Works are rep-
resented by their productions, in nearly every State in the Union, as
well as in Cuba, South America, France, Spain, Austria and Russia.
Their growth and success, however, have not been due to any great or
peculiarly striking invention, though inventive genius has not heen
sparingly applied in the production of the model Tools and appliances
that have given the establishment its reputation. Among the most
noticeable of Mr. Bement’s improvements may be mentioned a Patent
Cotter and Key Seat Drilling Machine now used extensively in
Machine Shops; a Patent Pulley Turning Machine ; a Patent open.
ing Die Bolt Cutter; and the Patent Adjustable Hanger and other
bearings with Ball and Socket Boxes, which are not excelled by any
in use. As an illustration of the ready adjustment of these Hanger
Boxes it may be mentioned, that a shaft that had become accidentally
bent, was found to run without heating for some time, the box ac-
commodating itself to the irregularities of the hearing with every revo-
lution. i

Among the specialities of this firm’s manufactures may he men-
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tioned the Vertical Railway and Elevator now in use in the Continental
Hotel, in Philadelphia. Standing on a substantial foundation, in the
basement, is a Rectangular Cast Iron Column, thirteen by seventeen
inches in diameter and eighty-nine feet in height, made in six sections,
accurately planed and bolted together, and connected by massive Iron
Girders to the floor timbers of the building. Two iron rails, also planed,
are bolted to the Girders, one on either side of the column, and parallel
with it, which serve as guides for the car in ascending and descending.

Attached to the column by appropriate bearings, is the screw, com-
posed of seven sections, permanently coupled, making one continuous
spiral of eighteen inch pitch, from the basement to the roof. The di-
ameter of this screw, exclusive of the thread, is twelve inches, with
the thread, seventeen inches, turned and polished the entire length of
eighty-four feet. The thread forms a smooth inelined spiral two and a
half inches wide up and down, which the nut travels; direct contact
being avoided by the introduction of numerous friction rolls of brass.
To this nut the car is suspended, or forms a part of the same, with
guiding wheels that press against the Parallel Rails on either side, to
steady the car and prevent oscillation. A heavy weight attached to
the car by a wire rope passing over a pulley counterbalances it, and
so smooth and regular is its motion, that one hardly feels it when
seated within the car. The finished weight of the screw is fifteen
thousand pounds, and it rests on a step of peculiar construction, so
arranged that no difficulty is ever experienced in the wearing or heating
of the surfaces in contact.

The entire finished weight of the different parts is as follows:
Main Column, 17,870 pounds; Parallel Tracks, 11,815 pounds; Serew
15,000 pounds; Girders and other work, 61,647 pounds; Total
106,232 pounds, or over fifty-three tons.

But .the reputation of this firm does not rest upon specialties or
patented improvements; it stands on the enduring foundation of general
good workmanship. In their Machine Tools, all the modern methods
of producing perfect joints, such as seraping, using surface plates and
working to gauges and making the parts of similar machines inter-
changeable, are practiced, and no pains or expense is spared to secure
absolute accuracy and perfection in the articles manufactured to adapt
them to their required purpose.

About three hundred and twenty-five hands are employed in their
Works at all times, and the value of the annual product exceeds a half
million of dollars. '
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A, Whitney & Sons’ Car Wheel Manufactory

Is, we believe, the largest establishment in the United States devoted
exclusively to the manufacture of Car Wheels. The works are located
on Callowhill street and Sixteenth, and have a capacity for making
seventy-five thousand wheels per annum. The moulding room is four
hundred feet long and sixty wide, and we know of none larger in the
country., Two railways extend its entire length, on which ecarriage
cranes are propelled and used for removing the molten iron from the
furnaces to the moulds, and the wheels from the moulds to the cooling-
pits. There are five large furnaces, three of which communicate by
tubes with an immense caldron for containing melted iron. There
are thirty-six cooling-pits, having a capacity for holding at a time
two hundred and fifty wheels.

In 1848, Mr. Asa Whitney, as we have elsewhere stated, patented a
process for cooling wheels, which secures results of the greatest im-
portance. It has been described as follows: The wheels are taken
from the moulds as soon after they are cast as they have become cool
enough to bear moving without changing their form. In this state
they are put into a circular furnace or chamber, which has been pre-
viously heated to a dark red heat. As soon as they are deposited in
this furnace or chamber, the opening through which they have been
passed is closed, and the temperature of the furnace and its contents is
gradually raised about as high as that of the hottest part of the wheel
when taken from the mould. All the avenues to and from the inte-
rior of the furnace are then closed, and the whole mass is left to cool
as slowly as the heat will pass off by permeating through the exterior
wall of the furnace, composed of brick four and a half inches thick,
enclosed in a sheet-iron case one eighth of an inch thick.

By this process every part of each wheel is raised to the same tem-
perature before cooling in the furnace commences, and as the heat can
only pass off through the medium of the wall and case enclosing it, all
parts of the wheel cool and contract simultaneously. The time required
to cool wheels in this way is three days. In this manner wheels of any
form can be made with a solid hub, free from all inherent strain, and
without the hardness of the chill being in the least impaired.

The furnaces used in performing this process of prolonged cooling
are so constructed that the combustion of fuel used in heating them
may be rendered more or less active at pleasure.

This firm employs one hundred and seventy hands, and manufactures
over two hundred car wheels per day.
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William C. Allison's Car Works

Are the largest of the manufactories of Philadelphia located on the
west side of the Schuylkill. They are new, having been erected since
May, 1863, when the former works were destroyed in a most disastrous
conflagration. As an illustration of what we believe to be the most
complete establishment that has as yet been erected in the United States
for building ears, it will be appropriate to devote some space to the de-
tails of its construction.

" The works occupy an enclosure of about five acres of ground, situ-
ated between the West Chester and Junction railroads, and extending
from Walnut to Spruce streets, in West Philadelphia. Nearly all of
this extensive area is covered with buildings, generally of brick and
stone, one and two stories in height. The greater portion of the build-
ing fronting on Walnut street is devoted to painting cars, the shop for
the purpose being two hundred and fifty-nine feet long and eighty-one
feet wide. Many of the workmen employed in this department are
not merely good mechanical painters, but artists, whose productions, if
on canvas, would be entitled to a place in a gallery of Fine Arts. On
the second floor of this building are the varnishing rooms, and also a
room eighty-one by forty feet used as an erecting shop for city passen-
ger cars.

Adjoining the building just mentioned is a fire-proof structure, the
lower floor of which is appropriated to offices and counting-rooms, in-
cluding a fire-proof safe, which is a small room in itself, being sixteen
feet long by nine feet wide, and on the upper floor are the upholstering
department, pattern rooms, and rooms for the storage of valuable ma-
terial. All the doors and girders in this building are of iron, and the
structure is believed to be indestructible by fire. The inner office is
arranged with a view of facilitating the clerk who acts as time-keeper.
All the workmen make their entrance and exit through one gateway,
and each man, as he enters, receives a metallic number which he returns
when he leaves the yard. By means of a spring the clerk in charge of
the gateway can close it without leaving the office, and all workmen
who come late are known and registered.

A large space of ground between the painting and erecting shop is
appropriated to the transfer table, over which is an arched bridge con-
necting the second stories of the two buildings. Beyond is the erect-
ing shop, two hundred and forty feet in length, eighty feet wide, and
where may be seen Cars in their various stages of progress, among
them some of the first class, with raised roofs and facilities for ventila-
tion, such as approach as near perfection as the art has as yet attained.
Adjoining  the erecting shops on the south, are the wood working
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shops, one for hard, another for soft lnmber; and also the repair shop,
the machine shop and engine room. The greater portion of the: floor
above these shops is appropriated to pattern and cabinet-making, for
which it is equipped with all of the most approved tools and hest
machines. West of these buildings, and detached, are the blacksmith
shops. In the bending room is a boiler in which wood is steamed
preparatory to being bent into the various curvelinear and irregular
forms desired. All of the rooms are heated in winter by means of steam
pipes, of which there are about eight miles distributed in coils through+
the different apartments. The condensed water of all these pipes is
‘brought back and collected, to be used again to supply the boilers.

In this extensive establishment about three hundred men are em-
ployed, though doubt{e‘éé nearly double the number, if needed, could
operate without inconyenience, and it has a capacity for turning out
every week three large passenger cars, ten street cars, and thirty
freight cars, without interfering with the General Jobbing and
Repairing.

Henry Disston's Saw Manufactory,

On Laurel street, Philadelphia, is undoubtedly the most extensive in
the United States, and probably the largest in the world. All the ope-
rations incidental to the manufacture of Saws of all kinds are carried
on here, (including the Steel making,) on a scale of unsurpassed mag-
nitude, and not only Saws, but all the minor constituent parts and
adjunets, from a saw Screw to a saw File.

The buildings on Laurel street cover two hundred and fifty thousand
square feet of ground, and comprise a Rolling Mill, two hundred and
forty by seventy-five feet; a warehouse for the reception of raw stock,
one hundred and twenty by seventy feet ; a Machine Shop and Main
Saw Factory, two hundred by one hundred feet, three stories in height ;
a Wood working department seventy-five by forty feet, four stories
high ; a Blacksmith’s, Hardening and File Shop, and Brass Foundry,
two hundred by one hundred feet, and sundry other buildings of less
dimensions. In the Lumber Department, a stock of three hundred
thousand feet of Beech and Apple wood for Saw handles, is at all
times in process of seasoning. On the north side of Haydock street
there iz another building fifty by two hundred and fifty feet, three
stories high, in which Butcher Knives and Trowels and Reaping
Knives, ete., are made.
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These works are no less remarkable for the wonderful efficiency of
their tools and machines than for their extent. To illustrate :

To toothe five dozen Wood-Saws in an hour, is rapid work for the
best mechanic in the world ; Mr. Disston has machinery by which one
man can toothe thirty dozen in the same time. He can toothe perfectly
a sixty inch Circular Saw in two minutes, which by the old process would
require the labor of one man two hours. The tempering process, which
is patented, is most complete, and saves at least one-third the labor
" ordinarily required, or in other words sixty men can do as much work
as one hundred formerly did. The apparatus for grinding is novel,
inasmuch ag it includes machinery that will grind both sides of a saw
at one operation, and long as well as short saws. We believe that the
machines in the Grinding Department are the only ones of the kind in
the world. Mr. Disston has also a new process for stiffening saw blades,
or in other words, refining the grain after tempering, by repeated blows
of a steam hammer.

In the Rolling Mill, there are forty melting holes for making Cast
Steel, and three sets of rolls, the largest being capable of turning out
a saw plate sixty-four inches in diameter. This mill gives its pro-
prietor the ability to fill an order for any saw, however extraordinary
the size, in a few days, that would otherwise have required months.
The steel is made from the best brands of Swedish and Norway Iron.

Mr. Henry Disston is a man of remarkable force and energy of
character, and possesses administrative and executive abilities of
high order. He commenced the business, without the advantages of a
capital, and it is said when he began, he wheeled the coal he required
from the wharf in a wheelbarrow. He was the first manufacturer who
effectually checked the importation of foreign saws, and competed
successfully with the English in Hand and Back Saws. While engaged
in this contest, he sold saws at a profit of only seven cents per dozen,
over the cost of manufacture. He possesses ‘a highly original and
inventive mind, and has so far revolutionized the details of manufac-
turing saws, that a Sheffield workman, however experienced in the
methods practiced abroad, would be lost amidst the new and labor-
saving machinery of this establishment.

Mr. Disston’s name appears in the records of the Patent Office in
connection with more than twenty improvements, in this branch of manu-
factures. In 1859, he patented a novel combination Saw, with Square,
Rule, Plumb and Level, Scratch Awl and Gauge attachments. He has
made some improvements in Circular Saws, with moveable or inserted
teeth, and has recently devised a form of tooth, only deep enough to
receive the dust, which will so much inerease the endurance and

effective power of saws that, by its adoption, it is believed a million of
88

-
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dollars in saw plates, may be saved to the country annually. He
claims that the points of saw teeth should be varied according to their
use, whether for hard or soft wood, and that the old method of making
the teeth of one uniform shape, for all kinds of wood, is entirely
erroneous. Among his recent patents, is one for grinding Rolls either
flat, round or hollow, without the necessity of taking them from their
bearings.

Mr. Disston is one of the few men who combine, in their mental
organization, creative and executive faculties. His inventive genius is
shown in the improvements he has originated ; his practical sagacity is
demonstrated, by the magnitude of his Works, which now produce
nearly one fourth of all the saws annually required in the United
States. He employs, in the various departments, over four hundred
men; consumes over three thousand tons of coal yearly, and produces
in the same time, a value of nearly two hundred thousand dollars in
Steel and three quarters of a million of dollars in Saws.

The Harrison Boiler Works

Have recently been greatly enlarged, and are entitled to rank among
the important Iron works of Philadelphia. They are owned and
managed by Joseph Harrison, Jr., an eminent engineer, and are em-
ployed exelusively in making a Steam Boiler of his invention, involving
entirely new principles of construetion. It is formed of a combination
of cast-iron hollow spheres, each eight inches in external diameter, and
three eighths of an inch thick, connected by curved necks, and held
together by wrought-iron tie bolts. No punching or riveting, which
lessens the strength of wrought-iron boiler plates forty per cent., is
required in its construction; and every boiler is tested by hydraulie
pressure at three hundred pounds to the square inch. Mr. Harrison,
the inventor, is no less distinguished for his scientific attainments than
for his long and varied experience as a manufacturer, and he has not
hesitated to claim for this form of Boiler, after practical tests for a
series of years, ABSOLUTE SAFETY FROM EXPLOSION. His claims are, in
fact, so bold and original, and so important to all manufacturers using
steam power, that it will not be amiss to set them forth at length. He
says of this Boiler:

“Tt cannot be burst under any practicable steam pressure. Under
pressure which might cause rupture in ordinary boilers, every point in
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this becomes a safety valve. No other steam generator possesses this
property of relief under extreme pressure, without injury to itself, and
thus preventing disaster.

“It is not seriously affected by corrosion, which soon destroys the
wrought-iron boiler. Most explosions occur from this cause.

“ It has economy in fuel, equal to the best boilers. Any kind of fuel
may be used under this boiler, from the most expensive to refuse coal
dust.

“ It produces superheated steam without separate apparatus, and is
not liable to priming or foaming.

“ It is easily transported, and may be taken apart so that no piece
need weigh more than eighty pounds. In difficult places of access, the
largest boiler may be put through an opening one foot square.

“1It is readily cleaned, inside and out. Under ordinary circumstances
it is kept free from permanent deposit by blowing the water entirely
out under full pressure once a week.

It requires no special skill in its management or erection. Injured
parts ean be renewed with great facility, as they are uniform in shape
and size. When renewed, the entire boiler remains as good as new.
The greater part of the boiler will never need renewal, unless unfairly °
used. :

“ A boiler may be increased to any extent by simply adding to its
width, and being the multiplication of a single form, its strength
remains the same for all sizes. It has less weight, and takes less than
one half the ground area of the ordinary eylinder boiler, without being
inereased in height.

“ As an evidence of its safety, in one instance, by the accidental rup-
ture of a water pipe (not a part of the boiler but connected with it), its
whole conténts were discharged, under a pressure of about one hun-
dred pounds to the square inch, a full fire being in active combustion at
the time. Means were taken, as soon as practicable, to deaden the
fires, but the boiler became, as a matter of course, unduly heated.
Under these circumstances, and as soon as the ruptured pipe could be
closed, the hoiler, without giving it time to cool, was refilled with cold
water, steam was again raised, and all went on as before, the boiler
sustaining no injury. What would have happened under the same
cireumstances with an ordinary wrought-iron boiler may be easily
inferred.”

Mr. Harrison’s Boilers have been in use since 1859, and many
extensive manufacturers in Philadelphia, New York, and New England
have taken out their old boilers and adopted these. One hundred and
twenty men are at this time employed in these Works, which are now
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making six tons of boilers every day, with a constantly increasing de-
mand. It would really seem that the desideratum so long: sought for
in boiler making—safety from explosion—has been attained, and, if
further experience establishes this as a fact, Mr. Harrison will deserve
the rewards and honors due to all who are the World’s Benefactors.

The M’Cullough Iron Company

Have, in Philadelphia, ‘the largest works in the United States, for
manufacturing Galvanized Iron. This is a material formed from a
combination of Iron and Zine, and possesses the valuable property of
being impervious to oxydation. The sheets of Iron used by this Com-
pany, are manufactured in their own mills, in Cecil county, Maryland.
They are rolled very smooth, then well trimmed to the size required,
and cleansed from all impurities, by a weak acid. The effects of the
acid are in turn removed by immersion in a tank of clear water, and
then the sheets are dried in an oven. The iron thus prepared is placed
in contact with the zine, and the two metals, being brought to the same
temperature, combine and fuse, and form a material that will not rust,
and requires neither paint nor any preservative agent. The proper
regulation of the temperature of the zinc and the iron is a point of
great nicety, requiring in the manufacturer much previous experience.

The principal managers of this Company were the pioneers in the man-
ufacture of Galvanized Iron in the United States, having commenced
it in 1852, with skilled workmen, brought by them from England, ex-
pressly for the purpose. Among the advantages they possess, in addi-
tion to their enlarged experience, is the exclusive right of Mr. E, A.
Harvey’s valuable Patent for cleaning iron and other metals from dust,
dirt or oxide, which must in time become invaluable. The black dust
from the bituminous coal used in the process of manufacturing, has
heretofore remained on the sheet when finished, and was alway objec-
tionable to the workers in this article. By this patent process the
sheet passes through a cleaning machine of Mr. Harvey’s invention
(consuming but a moment) when it comes out as free from dust and
dirt as a sheet of the finest paper. This is a great desideratum with
the worker, and must in time altogether supersede the old method of
manufacture.

For an account of the mills in which their Sheet Tron is manufactured,
see article on the Grear IroN Works oF THE UNITED STATES.
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Passing from the great Iron Works, for which Philadelphia is
famous, to the manufactories of Textile Fabrics, we find few that will
compare in extent with the largest of those in New England, but many
convenient and well arranged establishments. Philadelphia, it is
claimed, is the centre of a greater number of factories, for the pro-
duction of Textile Fabrics, than any other city in the world. There
are within its limits, or adjacent thereto, over two hundred and fifty
distinet establithments, where Cotton and Woolen goods are made, while

the hand loom production is equal to that of seventy additional factories
of average size.

William Divine's Factories

Are a fair representative of the establishments that have given Phila-
delphia her prominence in this branch of manufactures. They consist
of a Cotton Factory, a stone building of four stories, one hundred and
fifty by two hundred feet, located on Twenty-Fifth street, between
Spruce and Pine streets ; and a Woolen Factory, at Twenty-First and
Naudain streets, which is thirty-six feet by one hundred and fifty, and
four stories high. These factories contain two hundred looms, five
thousand spindles, and employ three hundred and fifty hands. In ad-
dition, Mr. James Divine runs two sets of Woolen Machinery in the
upper rooms of William Struthers’ Marble Mill, Twenty-Fourth and
Walnut streets, for producing Jeans, Flannels, ete.

Mr. William Divine belongs to that class of self-made men, whose
history presents an encouraging example to aspirants for fortune, by
straightforward and legitimate enterprise. His father was a manufac-
turer of linen goods, in the county of Tyrone, Ireland, where Mr.
Divine was born in the first year of the present century. At an early
age, he learned the Linen business with his father, and afterward re-
moved to Belfast, where he paid an apprentice fee to learn Muslin Weav-
ing. In 1822, he went to Manchester, England, where he was for
several years engaged in the Silk manufacture. The Old World, how-
ever, did not present sufficient scope and encouragement for the exercise
of his powers, and, in 1827, he resolved upon trying his fortune in the
New. After a tedious passage of twenty-one weeks, he arrived in New
York, where he remained but a few days, when he proceeded to Phila-
delphia, which has since been his home. He commenced work on a
hand loom, for one dollar per day, the average wages of weavers, at
that period. Butin less than a month he was able, by his superior skill,
to earn two dollars, besides paying his bobbin winder, double the usual
wages. He was next employed on a broadcloth loom, in the Penn Fac-
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tory, on Twenty-Fifth street near Spruce, of which he is now propri-
etor. By unremitted industry and rigid economy, he secured sufficient
capital, after eleven years spent in others’ employment, to procure one
set of woolen machines, and, renting a room with power, in a mill on
Pine near Twentieth streef, he began the manufacture of Kentucky
Jeans. His intimate and practical acquaintance with the details of
manufacturing gave him advantages, his products commanded a ready
sale in the markets, and in a few years he was in possession of sufficient
capital to erect a mill. About 1841, he built the Kennebeck factory on
Naudain street, near Twenty-First, and equipped it with four sets of
machinery, which have since been increased to eight sets. 1In 1846 he
purchased the “ Penn Factory,” in which he had been employed as a
weaver and foreman, and began the manufacture of Cotton Goods, spin-
ning his own yarn, and producing Checks and Printing Cloths. His
subsequent career has been one of continuous prosperity. He has pro-
duced a great variety of both Cotton and Woolen fabries, adapting his
products to the wants of the market, and notwithstanding the periods
of disaster which have attended manufacturing enterprises, from want
of uniform and protective legislation, he has always met his financial
obligations with punctuality, and preserved a name unsullied in all
business transactions. He is now possessor of a fortune sufficiently
large to entitle him to a place among the wealthy men of Philadelphia.

Mr. Divine, besides being a manufacturer, is entitled to recognition as
an improver of Machinery. The six treadle loom, for weaving Kentucky
Jeans, now manufactured by the Bridesburg Manufacturing Company,
was remodeled by him, as was acknowledged by Mr. Jenks, the President
of that Company, at a recent meeting of the stockholders. Though
not an active politician, he has been a strong advocate of protection
to American Industry, known as the American systemy and for a period
of four years, from 1846 to 1850, was a member of the Common Council.
For several years, he was also a Director of the Girard College, and
during the late rebellion his patriotism was evinced by large contri-
butions to the Union cause, and in sending five sons into the field, one of
whom was slain, and another brought to a premature grave.

Recently an association of the manufacturers of Textile Fabries,
in the City of Philadelphia, was formed, and Mr. Divine was chosen
its President, a position he continues to hold. For many years, he has
been a prominent member of the Methodist Episcopal Chureh, to
which he has made large contributions. In all these varied relations
be has maintained the character of an honest man, and discharged his
duties with such fidelity, as to command that respect from his fellow
citizens to which his well tried integrity and upright course entitle him.
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The Wingohocking Mills—R. Garsed & Brother, Proprietors,

Avre the largest in the manufacturing town of Frankford, and among the
largest of the Cotton Mills, in the consolidated city of Philadelphia.
They are comparatively new, having been built in 1853, and as nearly
fire-proof, as a stone structure, with stone floors, can be made. They
consist of several buildings, the main one being five hundred feet long
and sixty-six feet wide. It contains twenty thousand spindles, that
turn out about four thousand pounds of yarn per day. The ma-
chinery is of English and American manufacture, with the latest
improvements, and is propelled by an engine of three hundred horse
power. About three hundred hands are employed in the spinning
department,.

In another structure, owned by Mr. Richard Garsed, the weaving of
fancy fabrics, such as pantaloonery, cottonades, ete., is carried on exten-
sively. This building is a substantial stone structure, one hundred
feet long, forty feet wide and five stories in height, and is entirely new,
having been erected during the year 1866, on the site of a former mill,
destroyed by fire. About one hundred looms and seventy operators
are employed in this department.

Richard Garsed, the senior proprietor, has been connected with the
cotton manufacture since early boyhood, having commenced as an
operator in a mill at New Hope, Bucks County, when only nine
years of age. In 1830 his father removed to Delaware county, and
embarked in the manufacture of Power-Looms, employing his son as
an apprentice. On attaining his majority, young Richard succeeded to
the business his father had established, and also commenced the manu-
facture of damask Table and Piano covers, by power-looms. This
was in 1842, and it is believed that, previous to that time, no articles of
this description had been made on power looms in Pennsylvania, and
probably not in America. In 1843 he removed to Frankford, where,
while continuing the manufacture of damask covers, he gradually ex-
tended his operations until they included cotton spinning, and other
branches of the cotton manufacture. For several years the Wingo-
hocking Mills were large producers of Osnaburg, and other goods
adapted to the Southern market.

Mr. Garsed is distinguished for the active interest he has manifested
in introducing improved machinery into cotton mills, and has labored
in this field with a zeal, not inspired by the hope of profit merely, that
is worthy of all eulogium. His experience and reliability have
gained him the confidence of manufacturers, and he permits no inven-
tion or improvement in textile manufacture, either at home or abroad,
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to escape examination; and if suited to American wants, recommends
its immediate adoption.

Mr. Garsed has also given evidence of possessing the faculty of
original invention, and has made improvements on various machines
that have been of great value to manufacturers. From 1837 to 1840
his improvements enabled manufacturers to increase the speed of their
power looms from eighty picks per minute to one hundred and forty
picks per minute. In 1846 he invented the Scroll Cam, which very
much simplified the power loom, and its value was evidenced by its
almost universal adoption on the sliding cam loom. In 1848 he in-
vented a loom for weaving Seamless Bags, and exhibited Salt Bags
made by this loom at the Franklin Institute exhibition in Philadelphia,
and at the American Institute, New York. Subsequently another per-
son attained fame and profit for a similar adaptation, whieh he patented.

Mr. Garsed has also been a zealous advocate and active promoter
of municipal improvements. When the subject of Passenger Railways
in the streets of Philadelphia was being agitated, he advocated their
adoption through the columns of the daily newspapers and did not cease
his efforts until their success and popularity had been assured. The
Fifth and Sixth street Railway Company, which was the pioneer of
these corporations, elected him President, and he is thus entitled to
the eredit of having been the first President of the first Passenger
Railway in Philadelphia.

Benjamin Bullock’s Sons’ Factory,

At Conshohocken, is probably the most notable Woolen manufactory in
the vicinity of Philadelphia. It isastructure two hundred and eighty-
five feet long, and eighty-five feet wide, and contains ten full sets of
machinery, for making woolen cloths. Attached to the main building,
are the dye-house, wool-house, fulling-room, engine room, and the build-
ing containing the apparatus for making gas from crude petroleum,
which is supplied not only to the factory, but to the dwellings of the
workmen in its vicinity. In addition, the firm have built around the
mill a small town of neat and convenient dwellings, including a church,
and having a fine macadamized road as its main avenue, and a park
with walks and flower-beds, and a central fountain as its ornament. That
the operatives in this factory appreciate the liberality of their employers
and the efforts made to promote their comfort and well being, was evi-
denced in a very flattering and public manner by their presenting
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on February 1, 1863, to Groree Burrock, the principal manager, a
service of the purest silver, lined with gold, consisting of a piteher
twenty-two inches in height, a salver, goblets, and other articles, du-
plicates of those which received the Prize at the late International
Exhibition held in Paris, weighing four hundred ounces, and purchased
at a cost of one thousand dollars.

The motive power that propels the machinery is derived mainly from
an engine of one hundred horse-power, though additional power is
obtained from the stream on which the mill is located. The deserip-
tion of goods made here, includes Doe-skin Beavers, Moscow Beavers,
Chinchillas, Coatings, Cloakings, ete., of a very superior quality.

The founder of the firm operating this mill, was Mr. BENJAMIN
Bunrock, who was born at Yeadon, near Bradford, in England, in the
year 1796. Apprenticed to a grocer in Bradford, he discharged his
duties so faithfully that his employer left him a legacy of twenty
pounds, which sum he used to pay the expenses of emigration to the
United States. Avriving here at the age of nineteen, he commenced
his career of industry in this country as a wool comber in the estab.
lishment of Henry Korn, then a weaver of woolen laces and fringes,
and a manufacturer of military goods. In 1822, having accumulated
some capital, he associated himself with Anthony Davis, under the firm
style of Bullock & Davis, and cornmenced the business of wool pulling
on Front S:treet, above Poplar. In the succeeding year he removed to
the store 32 north Third street, where he remained for a period of
nearly thirty-seven years. The first consignment of wool ever made
from west of the Alleghanies was sent, it is said, to this house, and
consisted of a lot of three hundred pounds. The entire sales, how-
ever, during the first year of their business, did not exceed five
thousand pounds, which, contrasted with the fact that his successors,
the present firm, have received, used and sold, during eight months of
a single year, five millions of pounds, shows in a striking manner how
vastly the traffic in wool has increaged.

Perceiving a favorable opportunity to embark in manufacturing
woolen goods, Mr. Bullock, in 1837, commenced the business in the
“ Spruce Street Factory,” now owned by Mr. William Divine, who was
then foreman at this mill. Subsequently, he purchased the “ Franklin
Mill,” on Haydock street, near Front, and at a later period bought the
property of Bethuel Moore, near Conshohocken, which, as has been pre-
viously stated, was, it is believed, the first woolen mill started in the
State of Pennsylvania, and probably the first supplied with woolen
machinery from Jenks’ works, then located at Holmesburg. His
operations, compared with those of the present firm, were limited ; but
he laid broad and deep the foundations of commercial integrity upon
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whiceh his successors have built, and on the fourth of June, 1859, ceased
from his labors, leaving to his sons, who continue the business, a hand-
some capital, and the more precious legaey of a good name.

During the late Rebellion the firm of Bullock’s Sons had, at one time,
in operation thirteen factories, making blankets and blue or army
kerseys, in which three thousand persons were employed.

Robert Patterson’s Mills

Are among the largest manufactories of Textile Fabrics in Philadelphia
or its vicinity. He is the proprietor of the Ripka Mills, in Manayunk,
which have the capacity for producing between three and four millions
of yards of Cottonades, annﬁally. The prineipal mill in which the
weaving is done, is one hundred and sixty feet long, forty-five feet wide,
six stories in height, and contains six hundred and fifty looms. Besides
this, there is a Repair Shop, a Beaming and Twisting room, and four
other buildings in which there are twenty-one thousand spindles. The
machinery is propelled by four overshot and one Turbine wheel, which
have an aggregate of four hundved and fifty horse power. The aver-
age number of hands employed in these Mills is six hundred.

In 1857, General Patterson purchased a Cotton IFactory, erected on
the Brandywine, in the State of Delaware, some forty years ago, and
in 1858 removed the machinery to Chester, in Delaware county, where
it is now known as the * Henry Clay Mill.” This factory contains
three thousand five bhundred spindles and one hundred and eighteen
looms. In 1862 he purchased, in Chester, the “ Broad Street Mills,”
an extensive three story brick structure, built in the form of an L.
having a front on Broad street of two hundred and ten feet, and ex-
tending along Mechanic street two hundred and seventy feet. The
machinery for spinning is new and of modern construction, and includes
over five thousand spindles. There are in this factory one hundred
and eight narrow looms and fifty-four wide Jacquard looms for weaving
Damask and Diaper Table cloths.

In 1866 General Patterson erected at Chester a new and very fine
Cotton Mill, three hundred and sixty feet in length, seventy feet
wide, with walls ranging in thickness from twenty-four to twenty-
nine inches, and covering an area of twenty-six thousand two hundred
and fifty square feet of ground. The first story of the main building is
appropriated mostly as a finishing room, though a portion is set apart
as a Machine shop, which is provided with many excellent tools  The
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weaving is done m the second story while the third is used for carding
and spinning. Trestle-work forms the support of the roof. The mill
containg two hundred and twenty-eight looms, and seven thousand
spindles.  The machinery is impelled by a Corliss engine of two hun-
dred and fifty horse power, with a driving belt of double thickness one
hundred and three feet long and thirty inches in width. The whole,
or any part of the mill, can be heated by steam direct from the boilers,
or by exhaust steam from the engine; and, if desired, exhaust steam
will heat one portion of the mill, while another part is receiving its
heating steam direct from the boilers.

In these three factories, known as the Patterson Mills, about six
handred and fifty persons are employed in producing Cotton cloths of
various kinds. In addition to these General Patterson owns a
Cotton and Woolen Factory in Delaware County, known as the “ Lenni
Mills,” where he has produced largely, Balmoral Skirts, Kentucky
Jeans, ete.

Robert Patterson, the proprietor of these mills, was born in the
County Tyrone, Ireland, January 12th, 1792, On the failure of the
rebellion of '98 in that country, he was shortly after brought to Phila-
delphia by his father, who had been implicated in the efforts made for
national independence, and placed in the counting-house of Hdward
Thompson, at that time the leading merchant in the city, and extensive-
ly engaged in the Canton trade. But while diligent in his application
to Commereial pursuits his predilection for military affairs early evinced
itself, and when the war of 1812 commenced, young Patterson, who had
not attained his majority, received a commission as Lieutenant in the
United States Army, and subsequently became a Captain. When the
war closed he embarked largely in various commercial enterprises, but
maintained his connection with the militia forces of the State, and pass-
ing through every grade of the service he attained that of Major Gen-
eral, in command of the First Division of State troops, a position he held
with distinction for more than forty years. At the commencement of
the war with Mexico, in 1846, he became Major General in the army of
the United States, and, under General Taylor, rendered efficient service
in disciplining the wild spirits on the Rio Grande, after which he com-
manded the expedition against Tampico.

Under General Scott his command partook of the severe labor at
Vera Cruz, and the hard fighting at Cerro Gordo. It was here that
General Patterson caused himself to be lifted on horseback from a sick
bed, and his gallant conduet in command on that ocecasion, elicited the
commendations of the General-in-chief. When the war ended he re-
turned to his counting house and engaged in manufacturing and in com-
merce with the energy he had displayed on more heroic fields.
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On the outbreak of the Rebellion, in 1861, General Patterson tendered
his services to the Government and was placed in command of the
Department of Washington, which included, besides the District of
Columbia, the States of Maryland, Delaware and Pennsylvania. He
undertook the herculean tagk of organizing an army without a nucleus,
and established communication with the Capital via Annapolis. The
services of twenty-five thousand of the men whom he had called from
Pennsylvania were declined by the Government, but a portion of them,
entering the service of the State, became the famous Pennsylvania
Reserve Corps; and General Patterson may therefore be considered as
the Father of this gallant and efficient body of troops. With the rest
of his forces, though delayed by the want of artillery, and contradictory
orders from Washington, he compelled the evacuation of Harper’s
Ferry and routed, at Falling Waters, the forces of the Rebel General
Jackson, after a severe conflict. On the expiration of the three months
for which his Division had enlisted they were mustered out of service
and Gteneral Patterson returned to devote himself to his large private
interests. The failure to prevent a coalition between the forces of
Generals Johnston and Beauregard was attributed to him, and severely
criticised while the nation was smarting under the humiliation of the-
Bull Run disaster, but though his vindication was easy, he forbore to
reveal the true history of the affair until the conflict had entirely ended,
when he issued a pamphlet showing that he had discharged a soldier’s
first duty—obedience to orders—and which, in the opinion of the ablest
military eritics, has so completely exculpated him from responsibility
for the misfortune that further animadversion is a slander. It is now
clear, from official documents made publie, that had General Patterson
been allowed to carry out his own plans and go to Leesburg, where he
could have checked Johnston, and at the same time have been in good
supporting distance of McDowell, the first battle of Bull Run would
have been a glorious victory instead of a defeat.

After the close of the war General Patterson made another important
eontribution to the nation’s prosperity by loaning freely to Southern
planters on liberal credits to aid them in developing their shattered
regources. Now, at the advanced age of seventy-six, respected and
honored, he is using his large accumulated capital in such a way as
to furnish employment to over a thousand persons and advance the
manufacturing interests of the nation.
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A. Campbell & Co.’s Factories,

Represent very fairly a class of establishments that have made Mana-
yunk, now included within the corporate limits of Philadelphia, a
flourishing seat of manufactures, especially for the production of low-
priced staple textile fabrics. This firm owns two factories, designated
as the “ Schuylkill” and “ Crompton” mills, which are occupied exclu-
sively in the manufacture of colored cotton goods, sometimes known in
the market as ‘ Philadelphia goods;” but as these are often found
inadequate to supply the demand for their fabries, they call into their
service the machinery of other manufacturers.

The mills mentioned consist of an aggregation of buildings having
an average width of forty feet, and a floor surface of 144,000 square
feet; or, in other words, if extended in a line, one story high, they
would make a building, forty feet in width, over three quarters of a
mile in length. They contain 14,270 cotton spindles, 1,560 wool spin-
dles, and 1,236 spindles for doubling and twisting—in all, over 17,000
spindles and 652 looms. The machinery is propelled by three Corliss
engines—the firm being among the first to adopt these engines, now
so generally appreciated; and besides these, there are two water-
wheels, to be used in cases of accident or other emergency. The
average product of each loom being about twenty-five yards per day,
the aggregate annual product is over five millions of yards—consisting
principally of pantaloonery ginghams, striped and plaid osnaburghs,
etc. The Cottonades made here include all grades of exclusively fast
colors (the demand for the very low-priced or fugitive colors having
almost entirely ceased), and extend to the very best qualities, such as
command a higher price than any other in the market.

All the operations necessary for the conversion of raw cotton from
the bale into finished fabries, including spinning and dyeing, are carried
on in these factories. They are equipped, provided, and managed with
reference especially to supplying temporary demands—whether it be
for the highly-colored negro goods sought for in the South, or the
more sombre and substantial fabries demanded in the West, or the
neater styles required by the merchants of the Middle States. In this
respect they differ essentially from the large mills in New England,
which are generally provided with machinery for making only one class
of goods—and consequently, when the demand for these ceases, they
must suspend operations or accumulate stock. In Messrs. Campbell’s
factories, however, a change, or rotation of fabrie, according to the
wants of the season, or demands of the market, is so far from being an
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extraordinary circumstance, that it may be called an established rule.
In another particular, too, these mills are operated in a manner that
must render them of great accommodation to merchants. Jobbers, for
instance, desiring the control or exclusive sale of a certain quality and
brand of goods, can have their orders executed by this firm and the
monopoly of the brand secured to them. The proprietors of these
mills, appreciating the fact that the present high price of cotton ecalls
for a corresponding improvement in the quality of the articles fabri-
cated, are now importing new and improved machinery, with a view
of producing a higher and finer grade of goods than any they have
heretofore manufactured.

The firm of which we have written is composed of A. Campbell and
his two brothers, John and William Campbell. The senior partner is
a merchant, as well as a manufacturer, having charge of the firm’s
warehouse in Philadelphia ; and thus has the advantage of obtaining
more reliable and early information of the wants of the market and the
state of trade, than manufacturers who are dependent for such facts
upon the advices of agents or commission merchants.

M. Landenberger & Co.’s Factory

Is probably the best representative that could be selected, of a class
of manufactories that have been established, within twenty-five years,
for the production of Woollen Hosiery and Fancy Knit Goods. Hven
so recently as 1840, all the hoods, scarfs, and a greater part of the
woollen knit hosiery consumed in this country, were imported from
Nottingham and Leicester ; but about that time workmen familiar with
the hand loom began to produce them at their homes, and from this
small beginning, aided by the cheapness of American wool, the manu-
facture has developed until importation has almost ceased. Philadel-
phia has always been the leading centre of their production, and so
extensively are they made in one portion of it called Germantown, that
this class of fabries is known in the market as “ Germantown goods.”

Foremost among the skilful artisans, who have been identified with
this pursuit from its commencement, is MARTIN LANDENBERGER, and his
factory is now probably the largest that has, as yet, been erected for
the purpose. The building, located at the corner of Frankford road
and Wildey street, is of brick, five stories in height, including the base-
ment, and has a front of thirty-eight, and a depth of about two hundred
feet. The basement is used principally for the storage of wool and

’
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woollen yarns, though it also contains the steam-engine that pro-
pels the machinery, and a machine for scouring wool. All the opera-
tions of carding, twisting, spinning, warping, reeling, dyeing, and
weaving are performed on the premises, and each particular branch of
the manufacture has its appropriate room.

The distinctive feature of the establishment, however, is the great
variety of machinery employed, which is a consequence of the immense
diversity in the styles of goods produced. In the Weaving Depart-
ment there are upward of fifteen different kinds of looms at work., The
greater portion of the machines are imported from England, but many
of them have been improved by the proprietor, who is also an inventor.
One of the looms for weaving neck comforts—the result of his genius for
invention—will, at one operation, produce four of these articles, of a
double fabric, and each of a different pattern. The Jaequard principle
is applied to this loom, and by means of the Jacquard index, almost
any design can be produced by it. This principle of combination,
making one machine do the work of several, is susceptible of further
extension in its application, and will, no doubt, be availed of to meet
the growing diversity of styles, which is a marked feature of this manu-
facture.

There are employed in this manufactory, in the busy season, about five
hundred persons, and perhaps, as many more receive employment from
it in putting together and finishing, at their homes, the fabrics that are
woven here. About 250,000 pounds of Ameriean wool are annually con-
sumed in the production of hoods, hosiery, talmas, neck-comforts,
scarfs, opera cloaks, which are made in about eight hundred different
styles.

Besides the establishment mentioned, Messrs. Landenberger & Co.,
have factories in Chester county, near Avondale, with a water-power
that is considered among the best in the State. In one of their factories
Whitney Blankets of the finest quality are made ; and another, which
is provided with a variety of new and recently imported machinery,
is employed in making Shetland Worsted. This is comparatively a
new branch of manufacture in this country, but the advantage of having
a Mill for the production of an article which is used so largely in their
manufactory in Philadelphia, is obvious, giving facilities for the execn-
tion of orders promptly within a given time, besides reducing the cost
of the manufactured goods to the minimum.

There were, in 1860, in the United States, one hundred and ninety-
seven establishments for the manufacture of Hosiery, whose aggregate
products exceeded seven millions of dollars.
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The Gloucester Print-Works and Washington Mills.

Probably tite largest manufactory of Textile Fabrics in the vicinity
of Philadelphia is located at Gloucester, on the Delaware river, about
two and a half miles below the city. The works cover an area of ten
acres of ground, and include within the sphere of their operations all
the processes necessary for converting raw cotton into finely-finished
fabrics,

The mills for weaving and spinning, known as the “ Washington
Mills,” consist of two brick structures, each three hundred feet long,
fifty feet in width, and four stories high, with a two-story picking room
attached to each mill, having chimneys one hundred and ten feet high.
There are about seven hundred windows in these buildings, which,
when lighted with gas that is manufactured on the premises, present
a very brilliant and imposing appearance. The machinery is pro-
pelled by two steam-engines, each of three hundred and fifty horse-
power, one of them being a Corliss engine, to which the proprietors
pay high tribute for its economy in fuel. About seven hundred per-
sons are employed in the various departments of carding, weaving,
and dressing, and over thirty-five thousand bales of cotton are con-
sumed annually.

In connection with these mills, there is at Gloucester a very large
Print-Works, combining facilities for ecalico printing, fancy dyeing,
bleaching, and finishing. Their production is mainly madder prints, which
are attaining an enviable reputation in the market for choice styles and
fast colors. At the present time, these works are producing of Prints
seven thousand pieces per week, and about three thousand pieces per
week of fancy dyed goods—being about two thirds of the capabilities
of the establishment in printing and dyeing ; though if the bleaching
and finishing of white goods, for which it has ample machinery of the
hest deseription, were added, it would be capable of turning out twenty
thousand pieces of finished goods weekly. Perhaps no establishment
in the country has better facilities for these combined operations than
the Gloucester works.

The heavy machinery in this department is propelled by an engine
of three hundred horse-power, and there are on the premises, and in
daily use, thirteen other engines, varying from ten to sixty horse-power.
There are, in all, about twenty boilers, of considerable capacity, the
main. boiler house containing fourteen tubular boilers that generate
steam very rapidly. One engine and boiler is used exclusively for
pumping water from the Delaware river, which was found to be supe-
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rior for both dyeing and bleaching, and of which a large quantity is
used. The annual consumption of coal, of the best quality of an-
thracite, varies from five to six thousand tons annually. This is
delivered from canal boats, on the wharf, by the side of the main
boiler house, and thus very little handling is required.

Among the interesting machinery employed in the printing of cali-
coes, is that which produces the figure, in the copper rollers, with
matchless accuracy and delicacy. The pantograph machine, which is
elsewhere described in detail, is extensively used, and such is the
facility it affords, that females are employed, and found in many respects
to be the best adapted in skill for executing some of the processes.
The greater portion of the hands employed in the printing department,
however, are males, and include some of the most skilful workmen that
can be obtained for the highest remuneration. They vary in number
from one hundred and fifty to two hundred.

The apparatus employed for singing the goods, at the same time that _
they pass through the shearing machine, is most complete, there being
but few establishments in the country provided with equal facilities.
The singing is performed both by gas and copper-plate—the gas being
manufactured on the premises, in works of sufficient magnitude to
supply all that is required for this purpose, and also for lighting the
buildings.

The proprietors of these works are nearly all residents of Philadel-
phia, the President of the company being Davip 8. Browy, of Phila-
delphia, whose brothers, Jeremiah and Moses Brown, were among the
earliest established dry goods commission merchants in the country,
and the agents of Samuel Slater, of Providence. For nearly a half-
century Mr. Brown has heen actively engaged in the distribution of
American goods, and aiding to advance the interests of American
manufactures. The establishments over which he now presides, exten-
give as they are, have capabilities for far greater development, if the
policy of the government should be firmly established in favor of the
protection of its skill and industry. They constitute one of the great
art schools of the country, for the education of designers and chemists,
whose genius we may reasonably anticipate will ere long elevate the
art products of America to a level with those of France and Great
Britain.

89 i
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William H. Horstmann & Sons' Manufactory.

Is the oldest and principal establishment in Philadelphia for the manu-
facture of Ribbons, Military Trimmings, and Narrow Textile Fabrics.
It is one that adds to the manufacturing importance, not only of the
city in which it is located, but of the country. Its productions rival in
elegance and substantial excellence those of France and Switzerland, and
are sold by importing houses indisecriminately with their foreign im-
portations.

The founder of this house, Mr. William H. Horstmann, was educated
in the workshops of Europe, under the old system which demanded the
production of a masterpiece of workmanship before an apprentice could
receive a license to practice his trade as a master workman. He was a
native of Germany, but came to this country in early manhood, and in
1815 commenced in Philadelphia the manufacture of trimmings. At
that time there were but two patterns of coach lace made in this country,
which were called after the Presidents, Jefferson and Monroe. Naturally
ingenious, Mr. Horstmann set about enlarging the scope of the pursuit
in which he had embarked, and to him probably more than to any other
man, the business is indebted for its present perfection in this country.
In 1824, he introduced from Germany the Plaiting or Braiding Ma-
chines, and in the succeeding year the Jacquard machines. Gold laces
were made by power in Philadelphia, several years before it was
attempted in Hurope, and the use of power for making fringes may
be said to have been first generally adopted here. In fact, we believe
this firm was the first in any country to apply power to the general
manufacture. Sinee the decease of Mr. Horstmann, the business

"has been conducted by his sons, and with what ability they have

discharged the trust committed to them is evidenced in the present
importance of their establishment. They have made several important
inventions, as we have elsewhere mentioned, and their list of manu-
factures embraces a wide cirele of fabrics of silk, silk and worsted,
mohair, cotton, gold and silver thread, including some descriptions
not made elsewhere in this country, besides every variety of military
trimmings, not excepting swords, drums, and metal ornaments. Silk
ribbons are made’here, which are equal in all respects, not only in
brilliancy of coloring and weight of material, but in evenness of
manufacture to those of the looms of Liyons and St. Etienne. The
English Commissioners to the World’s Fair referred in their Report on
the Industry of the United States to this establishment as presenting
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an example of system and neatness rarely found in manufactories in
which handicrafts so varied are carried on.

The manufactory is situated at the corner of Fifth and Cherry
streets, formerly the burying ground of the German Lutherans, and
bought of the congregation owning the old church (built 1743) on the
opposite side of Cherry street. The building forms an L, having a
front of one hundred and forty feet on Fifth street, one hundred feet
on Cherry street, and fifty feet wide, containing six floors. The engine
house and machine shops are in a detached building in the yard. The
machinery in operation in the factory is new, much of it original, and
includes one hundred and thirty Coach Lace Power Looms, one hun-
dred Power Looms, making five hundred and fifty stripes, or rows -of
goods, three hundred and thirty-six Silk Spindles, and other complete
silk machinery, four hundred Plaiting or Braiding Machines, fifty Hand
Looms, using over one hundred and sixty Jacquard machines, ranging
from forty to eight hundred needles; bemdes all the auxiliary ma-
chinery necessary in the business.

Adjoining the manufactory on Cherry street, the firm own an ad-
ditional lot, bought of the Friends, having a front of seventy-five feet
on that street. The building on this, formerly a Meeting-house, they
have converted into a salesroom.

" In 1857, Messrs. Horstmann purchased the entire stock, materials,
looms, and patent rights of the Clinton Company, of Clinton, Mass..
who were the largest manufacturers of Coach Lace in America. The
designs of the best qualities of the laces, in which silk is freely used,
are unsurpassed.

During the late Rebellion, the Military Depot connected with this
manufactory was a general and most popular resort of the volunteers
of the Federal army, especially officers, who were there able to find
every article necessary to equip them for active service or holiday
display. The immense manufacturing facilities of the firm enabled
them to meet promptly a sudden and pressing demand and supply a
national want.

D. & C. Kelly's Factories,

Located on the Darby Creek and West Chester Railroad, at Kelly-
ville, near West Philadelphia, must complete the complement of the
Representative Manufactories of Textile Fabrics in which Philadelphia
abounds.

The Kelly family has been identified with the manufacturing in-
terests of the city from the beginning of this century. As early as
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1808, Mr. Dennis Kelly, the grandfather of the pl;dent proprietors,
was engaged in the manufacture of woollen goods, and during the war
of 1812 supplied the government with various useful fabrics. At the
time of his death, in 1864, he was probably the oldest manufacturer in
the State of Pennsylvania.

The factory at Kellyville was founded by the father of the present
proprietors, Mr. Charles Kelly, whose decease, in 1864, was lamented
by a wide circle of friends. Distinguished for his affability and
courtesy no less than for his practical skill, he was one of the repre-
sentative men whose fame is, as it deserves to be, gratefully cherished.
He emigrated to this country in 1821, and in 1827 engaged in manu-
facturing, in a structure forty-five feet by eighty-one, five stories in
height—to which additions were subsequently made, and around which
numerous dwellings were erected, constituting the nucleus of a thriving
village, now known as Kellyville. The original buildings were de-
stroyed by fire, March 7th, 1856 ; but on their ruins a much larger
and more substantial building has been erected.

The main edifice of the present buildings has a front of fifty feet, is
two hundred and thirty-one feet long, five stories in height, and is
divided by a stone wall extending three feet above the roof. This di-
vides the building into two separate parts, in one of which the carding
and spinning are performed, and in the other the weaving, ete. The
rooms communicate by means of iron doors. The first floor contains
woollen machinery ; the second floor is the cotton carding room ; the
third floor is the spinning room, where the warps are manufactured ;
the fourth floor contains self-acting mules for spinning, filling, ete. ; and
the fifth floor contains warping mills, ete. On the weaving side, the

first four floors contain the looms, and in the upper story the beaming,
twisting, ete., is done. There are about ten thousand spindles alto-
gether in the factory, and three hundred looms.

The space in and around the factory contains one hundred thousand
square feet. Every thing in the manufacture of the goods is performed
at the mill, from the cotton and wool in the bale until the cloth is pro-
duced ready for the market. '

The machinery of the whole ig propelled in part by a steam-engine
of one hundred and fifty horse-power, and by two water-wheels of a
hundred-horse power ; making the aggregate force equal to two hun-
dred and fifty horse-power. Steam can be thrown into every room in
the building, at a moment’s notice, in case of fire ; and as a further
protection, the fifth floor has water-tanks extending its entire length,
two hundred and thirty-one feet, which are constantly kept filled with
water by means of a force-pump attached to the engine—with a supply
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of hose, within and without the building—that is capable of throwing
several thousand gallons of water per minute.

The consumption of cotton in these mills is about forty bales weekly,
and of wool about twenty bales, The average number of hands em-
ployed is three hundred_and seventy, of whom two thirds are females.
The aggregate production amounts to three millions of yards of cloth
annually, consisting of a large variety of staple articles, such as jeans,
denims, Canton flannels, and the well-known ¢ Kellyville Tiekings.”

.

Lockwood's Paper Collar Manufactory.

The discovery that paper could be used as a substitute for linen, in
the manufacture of Collars and Cuffs, for men’s and women’s wear, is
of very modern and purely American origin. It belongs to a class
of inventions that are not at all appreciated at first—fact is, regarded
with contempt—and which subsequently become.of such importance
that they not only enlarge the fields of human labor, but affect
established trades. It is conceded that the present enormous consump-
tion of paper in the manufacture of collars, amounting as it does to
over fifty tons weekly, has contributed to enhance the price of that
commodity, and consequently affected the interests of hook publishers
and all who consume fine papers. Both the invention, and the means
that were adopted to overcome popular prejudice against collars made
of paper, have points of interest—the former being due to the inven-
tive genius of a citizen of New York, while their successful introdue-
tion into popular favor must be accredited to the enterprise of a citizen
of Philadelphia, of whose  establishment we propose to give some
account.

The history of the invention is briefly as follows: In 1853, Mr. Wal-
ter Hunt, a very ingenious and prolific inventor in the city of New
York, who had been defeated in litigation concerning a sewing ma-
chine, of which he claimed to have been the original inventor,
announced to the foreman of his machine shop that he would make
a stitch that would supersede the sewing machine stitch; and subse-
quently explained, that he proposed to make collars of two pieces of
paper, cemented together, and then use a serrated wheel and roll it
over the paper, which would make a series of indentations represent-
ing and resembling rows of stitches. Not long afterward, collars of
this description were made, and worn by him and others; but as ho
paper of the requisite strength could be obtained, he proposed to ce-
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m‘eﬁt muslin, or other like material, to the paper, for the purpose of
increasing its strength and elasticity. On July 25th, 1854, he received
a patent for shirt collars of this kind, as a new article of manufacture,
and his claims to priority of invention, after having undergone the
ordeal of litigation, have been confirmed and established.

The history of the introduction of these collars as a marketable com-
modity, is no less interesting. Previous to the issue of letters patent
to Walter Hunt, he disposed of one half his interest in the same to
John W. Ridgway, of Boston, for four thousand dollars; and subse-
quently sold the other undivided half-interest for three thousand dollars,
to K. H. Valentine & Co., who commenced the manufacture in the third
story of a building, No. 408 Broadway, New York. The community,
however, did not regard these new collars with favor, and the patent
was frequently sold, and resold, with diminished value, none of the pur-
chasers seeming pleased with their bargain. Tn 1858, Mr. William E.
Lockwood, & young dry goods merchant of Philadelphia, purchased
the interest formerly owned by Valentine, removed the machinery to
Philadelphia, and commenced the manufacture in the Keystone Mills,
near Fairmount. His experience during the first six months was by
no means encouraging, and he was compelled to suspend operations,
as the stock accumulated, for want of a market. When one considers
that millions of these collars are now made and sold annually, it seems
ineredible that less than eight years ago it required persistent effort to
overcome the prejudices of the community against them. This Mr.
Lockwood succeeded in doing, by a judicious system of advertising,
and setting forth their advantages, in which he was aided by the strong
argument, that these patent collars can be worn much longer than an
ordinary laundry-dressed collar without losing their gloss and bril-
liancy, can be sold at a price less than the cost of washing and
starching linen collars, and what was convincing to those prejudiced in
favor of cleanliness that they were in reality wearing the identical ma-
terial used in a linen collar, only more clean and pure in its present form
than ever before. His accumulated stock was then soon disposed of, his
factory re-opened, and in less than two years his facilities for manufactur-
ing were found inadequate to supply the demand, and he removed to his
present location, 255 and 259 South Third street, where he has now pro-
bably the largest and most complete establishment of this description in
the United States.

The buildings have a front on Third and Levant street of forty-seven
feet, a depth of one hundred and eighty seven feet, and are five stories in
height. Indifferent apartments there are about ninety machines used in
the various processes, to which power is communicated by means of over
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six hundred feet of shafting, from a forty horse-power engine located in
the basement. The exhaust-steam is utilized not only in warming the
building, but in boiling water and heating glue or paste; and conse-
quently fire is not required in any of the workshops. Many of the
machines are novel, and some of them costly.

The first process in making cloth-lined ecollars, is to combine the
paper and muslin, which is accomplished by means of a machine that
has cost, with the various improvements necessary to overcome the
unequal expansion and contraction of the two substances, nearly thirty
thousand dollars. The finishing, or polishing, is effected by being
passed between two highly chilled rolls, moving with different velocity,
and which can be so nicely adjusted that an ordinary sheet of paper
can stop an engine of forty horse-power. The collars are cut into
shape by means of a self-registering cutting apparatus, having a ca-
pacity for cutting out 240,000 collars per day, and requiring the atten-
tion of only two operatives. The stamping of the patent and sizes,
and the imitation stitching, is effected at one operation, by steel dies,
and then the collars pass to the machine which punches out the button
holes ; and after that to the folding machine—which is the invention,
in part, of the senior partner of the firm. All kinds and styles of
ladies’ and gentlemen's collars and cuffs, including Marseilles and
fancy-printed patterns, are made ; and whenever a new design of linen
collar is adopted, either in this country or abroad, it is reproduced in
paper in this establishment.

In connection with the Collar manufactory, there are apartments
appropriated to the manufacture of Paper Boxes, of which about three
thousand-are made daily, or over a million in a year. The bottoms of
these boxes ave constructed largely of thin, circular wooden blocks,
which the firm have found to be a satisfactory and economical substi-
tute for pasteboard. All the printing of labels, cards, ete., is done on
the premises; and so extensive is their business, that ten printing-
presses, and ninety fonts of type, are employed in this department,
There is also a forge, and a machine shop, where all repairs to the
machinery arve done. In the entire premises there are at times as many
as two hundred and fifiy girls and women employed, none of whom
are taken without special recommendations or certificates of character.
Dinner and dressing-rooms are provided for their accommodation.
Elevators are used as a means of communication between the different
stories of the building, and they are so arranged, by means of dogs that
spring into ratchets in the sides, that any serious accident from the
breakage of the wire rope is almost impossible.

A large apartment on the second floor is appropriated to the manu-
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facture of patent direction labels, commonly called * tags.” The large
amount of cuttings necessarily produced in the collar department,
being as much as three thousand pounds weekly, is all, or nearly all,
converted into tags, made under a special patent, and which, from their
strength, ready absorption of ink, and neatness of appearance, have
been adopted as the standard tag by the Transportation Companies of
the city, and are used largely by merchants of all classes. The sales
of these alone amount to $25,000 per .year, while of the collars as
many as three hundred thousand have been sold in a single week.

In 1862, Mr. Lockwood purchased the entire interest in the original
patent, which was subsequently re-issued in four divisions, including
both collars made of white paper, imitating starched linen, and collars
composed of paper and muslin, or an equivalent fabric. In 1863,
Mr. E. D. Lockwood became associated with hig brother, establishing
the firm of W. E. & E. D. Lockwood. Recently, the firm have dis-
posed of their interests in the original patents to the Union Paper
Collar Company, organized with a capital of three millions of dollars,
but they still continue the business on a larger scale, working under a
license from the Union Company, and paying a royalty monthly on
their entire production. It is estimated that the annual sales of paper
collars in the United States now amount to between three and four
millions of dollars.

THE PHILADELPHIA SHIP YARDS.

In the preceding pages of this work, considerable space has been
devoted to recording the progress of America in Naval Architecture,
and mention has been frequently made of the. early ship-builders of
Philadelphia. The Government Navy Yard, located at this point, has
been remarkably successful in constructing finé vessels, among which
we might mention the ships of the line  Pennsylvania,” 3,241 tons, and
“ North Carolina,” 2,635 tons ; the frigates “ United States”” and “ Rari-
tan ;” the screw steamers ‘ Wabash,” 3,200 tons, and “ Lancaster,” 2,360
tons ; the side wheel steamers ** Mississippi,” 1,692 tons, and “ Susque-
hanna,” 2,450 tons; the ‘“ Aretic,” memorable for her connection with
the Kane expedition ; the “ Shubric,” used on the Coast Survey; the
‘“ Neshamony,” and others. One of the ship houses in this yard is two
hundred and seventy feet long, one hundred and three feet high, and
eighty-four feet wide, and is said to be the largest of its kind in the
United States. The Sectional Floating Dry Dock, constructed by the
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Government, cost over eight hundred thousand dollars, and by means
of it, two or even four vessels can be docked at the same time, and
placed on the railways in the yard by the hydraulic engine.

The private ship yards have also turned out some noticeable vessels,
as will be seen in the record of the operations of two or three of the
most prominent.

William Cramp & Sons’ Ship Yards,

Two in namber, are among the largest in this country, and equipped
with all the implements and facilities necessary for building both iron
and wooden vessels. The iron ship yard, located on Richmond street
above Otis, extends from the former street to the Delaware river,
and has an area of six hundred thousand square feet, with a river
front of four hundred feet. The machine shop, forty by three hundred-
feet, contains some tools of unusual size, among which we might
instance the bending rolls, weighing over fifteen tons, and which
will bend sheets of iron an inch thick and fourteen feet long, to a curve
whose radius is three feet. This department also includes a large smith
shop, and a furnace for bending angle iron frames without a blast. This
furnace is thirty feet long, and diffuses equal heat throughout its whole
length, thus obviating the objections of ordinary furnaces in which the
iron is liable to be burnt at one extremity, while at the opposite it is,
comparatively cool. As an instance of the facility possessed by this
firm for rapidly executing work, it may be stated that an iron side wheel
tow-boat, one hundred and sixty-five feet long, twenty-five feet beam
in hull, was begun on the second day of January, and on February 6th,
the plating was all riveted, and the vessel, costing sixty thousand dol-
lars, ready for use on the 1st of March. About one hundred and fifty
men are employed in the yard for constructing iron vessels,

The other ship yard of this firm is located on Penn street, near the
site of Penn’s Treaty ground, and has a front on the river of three hun-
dred feet, and a depth of eight hundred feet. A marine railway, capa-
ble of hauling up vessels of fifteen hundred tons, is in course of con-
struction at this place, and when completed will cost about fifty thousand
dollars. Here some of the largest and finest vessels in the merchant
service were constructed. The ‘Bridgewater,” of 1,525 tons, and
which it is said was the largest merchant vessel ever constructed at
this port, was built by this firm. Her length was two hundred and
twenty feet, width of beam fifty feet, and depth of hold thirty feet.
This vessel was launched full rigged, a feat that, it is believed, was
never before accomplished with a vessel of equal tonnage. This firm
also constructed ten steamers, each one hundred and eighty-five feet
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long, for the Cuban trade, and which were found to be so superior for
the purpose for which they were designed, that they entirely superseded
side wheel vessels.

Within the last four years this firm constructed a number of fine
vessels for the United States Government. The “ Ironsides,” famous
in the annals of the late Rebellion, was built by them at a cost of nine
hundred thousand dollars. Her dimensions are two hundred and thirty-
five feet in length, fifty-eight feet beam, and twenty-seven feet hold,
and tonnage 3,250 tons. The “ Chattanooga,” one of four of peculiar
construction ordered by the Navy Department, was built by this firm
at a cost of a million of dollars. Her dimensions are three hundred
and twenty-five feet in length, forty-six feet beam, and depth twenty-
two feet three inches. The light draught monitor “ Yazoo” was built
here, in accordance with designs furnished by the Navy Department,
but which, when the vessel was ready to be launched, were found to
be so defective, that it involved the necessity of rebuilding. 'The light
draught monitor “ Tunxis” was also raised twenty-two inches, and
rebuilt by this firm. Besides these may be mentioned the transports
“ Stanton,” “ Foote,” “ Welles,” and “ Porter,” and the double ender,
“Wyalusing,” and others, costing in the aggregate five millions of
dollars. During this period many vessels were, also constructed - for
private parties, amounting in the aggregate to about fifty vessels, of
various sizes, with a tonnage of twenty-five thousand tons.

The firm is composed of William Cramp and his five sons, Charles,
W. M. Cramp, 8. H. Cramp, J. C. Cramp, Theo. Cramp. The senior
partner has been identified with the pursuit for more than forty years,
and advanced, by regular gradations, from a journeyman shipwright to
a master builder. He constructed the first propeller tug-boat ever built
in the United States. This was the “ Sampson,” which was used as a
gunboat, during the late Rebellion, by the South.

John W. Lynn's Ship Yards

Are located in the southern part of the city, below and adjacent to the
Navy Yard. They cover an area of over five hundred thousand square
feet, and are provided with all the facilities necessary for the prosecu-
tion of the business on the most extensive scale, as will be inferred
when we state that during 1863, Mr. Lynn built and launched a vessel
every sixteen working days. The majority of these vessels were of
course of the ordinary eclass, including Transports and Tugs; but
among them were some fine steamers, as the ‘“ Continental,” sixteen
hundred tons ; the ‘“ Liberty,” fourteen hundred tons ; and the Revenue
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Cutter *“ Mahoning,” which, on a trial of speed, made in accordance
with orders from the government, from Boston to Cape Ann, a distance
of sixty miles, surpassed all her competitors.

Mr. Lynn was, we believe, the first to appreciate and use the
Knowlton Oscillating Patent Saw, which iz now spoken of by ship-
wrights as “ worth its weight in gold.” It is really one of the most
valuable machines ever introduced into ship yvards for sawing frames
of any desired crook and bevel, enabling three men to do the work that
formerly required twenty, and to do it better than it can be done with
the adze or axe, with the additional advantage of economizing time and
material. He is also aiding to perfect and introduce another re-
markable invention of the same inventor, for grinding and polishing
shot and shell by steam power. It consists of a quadrangular series of
arms or levers, that hold the ball in a central position over a revolving
emery grindstone, and by its means a fifteen-inch shell can be converted
into a perfect sphere in less than a minute. Commissioners appointed
by the Government to examine it, have reported strongly in its favor,
and no doubt it will soon be introduced in all foundries where shot and
shell are manufactured.

*Mr. Lynn was formerly of the firm of Birely & Lynn, and during
this copartnership designed and built the vessel which subsequently
became notorious as the *pirate Sumter.” She was originally called
the “ Habana,” and engaged in the trade between New Orleans and
Havana. During his career as a shipbuilder he has constructed no
less than thirty ocean steamers—among them the “ Emily B. Souder,”
fifteen hundred tons; * Star of the Union,” fourteen hundred tons;
and “ Neshammock,” seventeen hundred tons, which made the outside
voyage between New York and Philadelphia in the unusually short
period of seventeen hours and twenty minutes. Thus, he presents
another example illustrating that in a country unfettered by commercial
guilds or governmental restrictions, a young man, by the force of con-
structive genius and faithful application, may rise to the front rank in
his profession.

R. F. Loper, Philadelphia.

It would be impossible to do full justice, within the limits of a few
pages, to a subject that affords materials for a volume ; but we cannot
dismiss it without some tribute to one, who, though not a shipwright
by profession, has built many vessels, and contributed most efficiently to
the advancement of the merchant marine of the country. We refer to
Captain R. F. Lopgg, of Philadelphia. He was probably the first man
who undertook the responsibility of contracting to furnish to owners a
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completely equipped ship. In the five years between 1847 and 1852,
inclusive, he built in the port of Philadelphia two hundred vessels of
various kinds, and distributed among the mechanics not less than two
millions of dollars. Up to the present time he has constructed about
four hundred vessels, of different descriptions, the largest being the
“8. 8. Lewis,” fifteen hundred tons, for the Boston and Liverpool
Steamship Company ; the ‘ Star of the South,” twelve hundred tons;
ten steamships for the Parker Vein Company, of five hundred tons
each; and the “ California,” for the Newfoundland Telegraph Company.

During the late wars in which the United States have been engaged,
the government found in Mr. Loper.a most efficient coadjutor. At the
outbreak of the Mexican war, he built in thirty days a hundred and
fifty Surf Boats, in which the American troops were landed at Vera
Cruz; and in 1847 he supplied the government with eight light-
draught steamers, and ted schooners, all of which were constructed
under his direet superintendence. During the late Rebellion he per-
formed much valuable service in the conveyance of troops to desig-
nated points, especially in the Burnside expedition, and the transporta-
tion of the Army of the Potomac, under (teneral McClellan, to the
peninsula. 4

Mr. Loper has also been a zealous promoter of inventions caleulated
to benefit the commercial marine, and some of them which he patented
have been alluded to elsewhere in this volume. He also designed and
constructed some of the fastest Yachts that have as yet contested for
supremacy on American waters.

In the upper part of the ecity, at the foot of Palmer street, on the
" Delaware river, is a very extensive and notable establishment for
building Steamers and Marine Engines, known as the

Penn Works—Neafie & Levy, Proprietors.

These works have been established about twenty years, and from
a small beginning have grown to a magnitude that places them among
the foremost establishments of the eity. During the period of their
existence as a firm, the proprietors of these works have constructed
over four hundred marine engines, of various sizes, and have conse-
quently accumulated a stock of patterns, and an amount of experience,
that qualify them for executing any work of this deseription. Among
the vessels whose engines were supplied from these works, may be
mentioned the U. 8. Frigate Lancaster, the Gunboats “Pawnee,” “ Pon-
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tiac,” ‘ Neshannock,” * Liberty,” ¢ Electric Spark,” “John Rice,”
“Thomas Secott,” “Belle Vernon,” and others. During the late re-
bellion, the engines for about one hundred and twenty vessels, of all
classes, were built here, some of them among the largest in the service.
~ The area of ground occupied by this establishment is about seven
acres, and within these limits are the buildings, tools, and facilities
necessary for constructing not only marine and stationary engines,
high and low-pressure boilers, heavy and light forgings, but for build-
ing all sizes of iron and wooden vessels. Having a front on the river
of over four hundred feet ; docks in which twelve ships can ride abreast
in safety ; a marine railway capable of bearing a ship of a thousand
tons; shears and tackling that will lift a hundred tons; a machine shop
one hundred and sixty-five by sixty feet, three and a half stories high ;
a boiler shop one hundred and eighty by sixty feet ; a blacksmiths’ shop
one hundred and thirty by forty feet; an erecting shop eighty by
seventy feet; a foundry one hundred and fifty by sixty feet—all
equipped and provided with the best tools—their facilities are un-
questionable. Or, if other evidence were wanting, it is presented in
the iron ships “Oriental,” of fifteen hundred tons; the ‘ Havana,”
twenty-two hundred tons; the ““ General Scott,” eleven hundred tons;
the “Union,” four hundred tons; and many others built bere, that
have added to the glory and efficiency of the American marine.

In one special but important branch of naval architecture, this firm
have a pre-eminence amounting almost to a monopoly. Among the first,
or probably the first, to engage in building Propellers, and owning the
patent for the curved propeller wheel, more of this description of vessel
have been built at the Penn Works than in any other in the country.
It has been said that at least two propellers may be seen on their
stocks at all times ; and on the western lakes, probably two hundred
are performing valuable service.

Besides its advantages of location and equipment, the *“ Penn Works”
has another, in the practical skill of its proprietors, Jacob G. Neafie
and John P. Levy. Mr. Neafie served his apprenticeship in the ma-
chine shop of Thomas Holloway, the first marine engine builder in
Philadelphia, and thus, from boyhood, has been identified with the
pursuit in which he is now engaged; while Captain Levy has a
thorough and practical knowledge of hulls, rigging, and outfit of
steamers—a combination that completes the resources, both men-
tal and material, necessary for constructing any vessel of wood or
iron, and furnishing it with all machinery and equipments ready for
sea.

-
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In the city of Chester, fourteen miles below Philadelphia, there is
another very extensive establishment for building iron vessels and
marine engines, known as

The Pennsylvania Iron-Works,

Which were founded by one of the original owners of the Penn Works,
just noticed, and of which Reany, Son & Archbold are now proprietors.
They occupy an area of twenty-three acres, including about twelve
hundred feet front on the Delaware river, with a Marine railway capable
of holding a vessel of seven hundred tons burden. The buildings,
located principally on the river front, are so numerous that they con-
stitute a village in themselves. We can only allude to a few of the
most prominent. £

The erecting shop, in which all kinds of machinery are put together,
is sixty feet long, sixty feet wide, and thirty-four feet high, and has
within its walls three cranes, each of which is capable of raising thirty
tons. The machine shop is two stories high, one hundred and fifty
feet long, and sixty feet wide, the upper floor being used for the making
and storing of patterns. The blacksmiths’ shop is one hundred and
thirty feet long, sixty feet wide, and thirty feet high, and has within it
a one ton steam hammer, and a Nasymth double-acting steam ham-
mer, recently imported from England, at a cost of one thousand dollars,
and which can strike a blow equal to the force of forty-five hundred
(4,500) pounds. Besides these, there is the boiler shop, one hundred
and fifty feet long by sixty feet wide, with wing attached eighty feet
long and fifty feet wide; a foundry one hundred and sixty feet long,
sixty feet wide, and thirty-two feet high, in which are two cranes, each
capable of lifting thirty tons, and with cupolas capable of making a
casting of thirty-five (35) tons weight ; a car shop two hundred feet
long by fifty feet wide, with a wing attached of eighty feet in length ;
a copper shop and brass foundry, and numerous buildings con-
nected with the boat yards, in which are kept punches, shears, rollers,
presses, and furnaces capable of doing the heaviest work required in
iron ship-building. To the uninitiated, the ease with which one of the
punches, weighing some twelve tons, can force a three-inch hole through
a two-inch plate of iron, is marvellous, and not less so is the facility
with which the huge pair of shears near by can elip a piece of iron an
inch and a half in thickness. Besides the buildings that belong to the
manufacturing department, the firm erected about sixty dwelling-houses
for the accommodation of their workmen, and are now building a hand-
some brick church which will seat seven hundred persons comfortably.
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The productions of this establishment comprise Marine and Stationary
Engines, Locomotives, heavy and light forgings, iron and brass cut-
tings, and a great variety of machinists’ and boiler-makers’ tools, but
probably the most prominent branch is the building of iron and
wooden vessels of all sizes and kinds. During the late Rebellion they
built and fitted out three vessels of the monitor class, the ““ Sangamon,”
“ Lehigh,” and ‘ Tunxis;” one gunboat, the “ Tahoma ;”” four double-
enders, the ‘‘ Paul Jones,” “ Wateree,” “Suwanee,” and * Shamokin ;”
and two tugs, the “ Nina” and ““ Pinta.” During this period they also
built and launched fifty merchant vessels, in size from a tug-boat to a
steamer of nearly fifteen hundred tons ; but by far the finest vessel which
has yet been launched from their ways is the “ Thomas Kelso,” a stehmer
for the Chesapeake bay trade. A contract has been recently made
with a gentleman of Philadelphia, to build a fast passenger and freight
steamer, to run between Philadelphia and New Castle, and which,
when completed, it is believed, will be the most rapid on the river.
Between eight and nine hundred men are employed in these Works, and
about 2,500 tons of coal and 3,000 tons of iran are annually consumed.

The firm of Reany, Son & Arehbold combines, in more than an
average degree, practical experience and scientific ability. The senior
partner, Thomas Reany, was the founder of the Penn Works, previously
described, and as such, is identified with the early history and construc-
tion of Propellers in this country, while, for a period of over twenty
years, he has been a builder of marine and stationary engines and
boilers. Previous to this he was conneeted with the Philadelphia and
Trenton railroad, and one of the principal railroads in the State of
Georgia. Wm. B. Reany, the son, served a regular apprenticeship in
the machine shop at the bench, and in the drawing-rooms of the estah-
lishment formerly named, of which his father was the founder, and for
sixteen years the senior partner. He is well known throughout the
country as a thorough and scientific engineer and practical machinist.

Samuel Archbold, the remaining partner, is also well known through-
out the country as a practical and scientific engineer. Having served
a regular apprenticeship in the shop and drawing-rooms of one of the
first establishments of the country, he soon attached himself to the
engineering department of the United States Navy. Here he obtained
such pre-eminence as a practical, efficient, and scientific engineer, that
he was ultimately recommended to and appointed as Chief of the Bureau
of Steam Engineering in the United States Navy. This position he
filled with efficiency and success until his resignation, which was ten-
dered in order to enable him to enter upon the business of the firm of
which he is now a member.
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Howell & Brothers’ Paper Hangings Manufactory.

THE progress which had been made in the manufacture of Paper
Hangings, previous to the Revolution, was alluded to in the first volume
of this history. :

The first manufactory in Philadelphia of which we have any account
was one established about 1790, by two Frenchmen, named Boulu and
Charden, in association with John Carnes, formerly American consul to
Lyons, in France. Shortly afterward Mr. William Poyntell embarked
in the manufacture. The kind of paper made, however, was of common
quality and unglazed ; and it was not until the war of 1812 that a supe-
rior style of French designs began to be attempted. Glazed grounds
were introduced about the year 1824, but the circumstance that contrib-
uted more than any other to its improvement, was the introduction of
the Fourdrinier machine, of which the first made in the United States
was in 1830, by Phelps & Spafford, of Windham, Conn.

About the year 1813, John B. Howell, who had come from London
to the United States in 1793, and established a manufactory of Paper
Hangings in Albany, New York, removed to Philadelphia and com-
menced the business in that city. The house which he thus founded
is now that of Howell & Brothers, one of the largest in the United
States, and, it is said, not exceeded by any in Europe. They have
two manufactories, one located at Nineteenth and Spruce Streets,
396 feet by 80, four stories high, and a smaller one on Eleventh near
Catharine Street. They make about 5000 tons of wall paper per
annum, including a fair proportion of velvet, velvet and gold, and satin-
surfaced papers.

In their manufactories may be seen all the latest modern processes for
printing, and machinery for coating and glazing that a few years ago, at
least, had not yet been adopted in the English factories. For making
the more common deseriptions of paper, they employ machines in which
the pattern is cut upon a cylindrical block, the process being the same
as cylinder printing of any other kind. For the finer descriptions they
continue the old style of printing by blocks, in which the outlines of the
various tints, having been laved upon a block made of pear-tree,
mounted in pine, the blocks are pressed on the sieves of color, and then
applied to the paper, each one following the other on the guide-marks
left by the previous impression. The blocks have a strap at the back to
receive the workman’s hand, and they are pressed down upon the paper
by a mallet driven by the foot. The paper is received from the mill in
rolls of about 1200 yards long and from 20 to 40 inches wide. The first
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process is to cover the blank paper with a preparation of chalk which
forms a basis upon which the colors rest. In the English factories this
is effected by hand; in the best American manufactories it is accom-
plished by steam. The polishing or glazing which succeeds is also
effected by a single machine, composed of a succession of cylinders,
operated by steam. The patterns are mostly furnished by the Philadel-
phia Female School of Design, though the best designs emanating from
the schools of France are frequently procured. This firm employ in their
manufactories about 200 hands, one third of whom are females.

Messrs. Howell & Brothers have recently taken possession of one of
the largest and what is generally regarded as the most elegant store in
the city of Philadelphia. It is located at the southwest corner of Ninth
and Chestnut Streets, and has a front of marble extending 33 feet on
Chestnut Street, and a depth of 285 feet.

Remarkable Chemical Manufactories.

PHILADELPHIA contains some of the most extensive manufactories of
Chemicals in the Union. The climate of Pennsylvania is peculiarly
favorable for the production of some of the most important articles, and
a capital of several millions of dollars is now invested in the manufacture.
‘We condense from a reliable record the following account of the early
manufactories which may now be said to be of national importance.?

John Harrison, of Philadelphia, was the first successful manufacturer
of Oil of Vitriol in the United States. He had spent two years in Eu-
rope in acquainting himself, as far as he could gain access to them, with
the processes used by the chemists, and after his return to America
devoted himself to the manufacturing of Chemicals. How much earlier
he succeeded we have no means of ascertaining; but in 1806 he was
fully established as a manufacturer of oil of vitriol and other chemicals,
in Gregn Street, above Third. His leaden chamber was a small one,
and capable of making about forty-five thousand pounds or three hundred
carboys of oil of vitriol per annum. So successful were these operations
that in 1807 he had built a leaden chamber eighteen feet high and wide,
and fifty feet long, capable of making three thousand five hundred car-
boys per annum. The price which the acid then brought was fifteen
cents per pound.

John Harrison was the founder of the present well-known concern of
Harrison Brothers & Co., whose chemical works in Kensington occnpy

90 (1) Leading Pursuits, edited by Edwin T. Freedley.
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the site of their father’s old establishment. They manufacture exten-
sively White and Red Lead and Litharge, White and Brown Sugar
of Lead, Sulphuric Acid, Alum, Copperas, Pyroligneous acid, and the
Carbonates of Ammonia. Their productions enjoy a high character
for purity and genuineness.

Sulphurie acid cannot be concentrated in leaden vessels beyond a cer-
tain density, and for bringing it to the strength required in commenrce,
the only means then known was to boil it in large glass retorts to the
standard weight. This was a precarious operation, and the losses sus-
tained from breaking the glass and spilling the acid greatly increased
the cost of the manufacture.

There lived at this time in Philadelphia a celebrated foreigner, Dr.
Erick Bollman, who had distinguished himself by a gallant and all but
successful attempt, in company with Francis K. Huger, of South Caro-
lina, to rescue General LaFayette from his guards, during his imprison-
ment at Olmutz. Dr. Bollman was a Dane, a man of powerful and ver-
satile mind, a physician, a chemist, a political economist, and a general
scholar. Among other pursuits, he had turned his attention to the
working of crude platinum, of which there was a considerable quantity
in this country, and for which there was no demand. He had brought
from France the method then lately discovered by Dr. Wollaston, for
converting the crude grains into bars and sheets; and, in 1813, he had
wrought it into masses, weighing upwards of two pounds, and into
sheets more than thirteen inches square. One of the first uses to which
he applied these sheets was the making of a platinum still for John Har-
rison, for the concentration of his oil of vitriol. This still weighed seven
hundred ounces, and contained twenty-five gallons, and it continued in
use for about fifteen years.

This early application of platinum to the concentration of sulphuric
acid is highly ereditable to the sagacity and ingenuity of the American
manufacturer ; for the use of platinum for this purpose was then a
novelty in Europe, and had not been known for more than a year or
two, and only to a few. *

The next leaden chamber of which we have any account was put up
. by Farr & Kunzi. It was a small chamber, and they concentrated their
acid in glass,

Charles Lennig was the first Philadelphian who entered largely into
the manufacture of oil of vitriol, and put up extensive leaden chambers,
concentrating the acid in platinum vessels so arranged as to be kept
constantly at work while discharging a steady stream of concentrated
acid. His works were in fnll operation in 1831, and they still continue
so under the present firm of Nicholas Lennig & Co. at the new chemi-
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cal establishment of this firm recently erected at Bridesburg, where they
are largely engaged in this manufacture, as well as that of Soda Ash,
Alum, Copperas, Aqua fortis, Nitric and Muriatic Aecids, all the various
preparations of Tin for the use of dyers, such as Tin Crystals, Oxymu-
riate of Tin, Pink Salt, etc. Besides the firms mentioned, those at
present engaged in the manufacture of sulphuric acid, in and near Phila-
delphia, are Messrs. Powers & Weightman, at the Falls of Schuylkill ;
Savage & Stewart, and Moro Phillips, at Frankford ; Potts & Klett,
at Camden. :

The war of 1812, and the commereial restrictions which preceded it,
caused such a scarcity and dearness of chemicals that numbers attempted
the preparation of the more prominent articles; and the complete estab-
lishment of the manufacturing business in this country dates from this
period. Many of these works were undertaken by foreigners, who had
learned something of chemical manipulations in the German, French, or
English factories, or by capitalists among our own druggists, who made
use of foreign skill, or pretensions to skill, in getting their works into
operation. It was in this way that factories for the making of Prussian
blue, Schule’s green, and other pigments and chemicals, were from time
to time started.

Many of the foreigners had been laborers in the laboratories abroad,
who had no knowledge of chemistry as a science, and whose skill was

confined to their own limited routine of work. There were others of a
 higher character, men of competent education as chemists, and of much
intelligence. Of these, Dr. Gerard Troost was the most prominent. He
was a Hollander, who had studied medicine and chemistry, and had
been a favorite pupil in mineralogy of the celebrated Abbe Hiuy. He
was probably one of the best crystallographers of his day. He seftled
in Philadelphia, was one of the founders of the Academy of Natural
Sciences, and was employed in several chemical enterprises. He super-
intended for a short time the laboratory of 8. Wetherill & Son; was
then engaged in chemical works with Lechleitner, the Swedish consul,
and afterwards, about the year 1815, superintended an alum and cop-
peras works on the Magothy River, on the eastern shore of Maryland.
He did not possess the qualities of a practical manufacturer, and most
of his enterprises were unsuccessful. He afterwards removed to New
Harmony, with Owen, M’Clure and others; subsequently accepted a
professorship in the University of Nashvile, and became geologist to
the State of Tennessee. Dr. Troost died in 1850.

Another of these intelligent foreigners was Abraham Kunzi. He was
a Swiss, and had been educated as an apothecary, in a country where
all the apprentices are taught pharmaceutic chemistry, and practised in
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making most of the officinal chemicals. He worked for some time with
John Harrison, and then with 8. Wetherill & Son. He soon entered
into partnership with John Farr, a young Englishman, who had served
in one of the best retail drug stores in London. .The practical skill of
Abraham Kunzi, the popular manners and mercantile enterprise and
prudence of John Farr, and the fair dealing and integrity with which
“the business of Farr & Kunzi was conducted, rendered the firm eminently
prosperous, while the circumstances of the times enabled them to lay the
foundation of the most extensive chemical works in America.

The concern thus founded by Farr & Kunzi is now owned and con-
ducted by their pupils and successors, the well known Messrs. Powers &
Weightman, who have not only enlarged its extent, but, if possible, ad-
vanced its reputation. This firm is now among the largest general
manufacturing chemists in the world. They have two establishments,—
one at the Falls of Schuylkill, where they make, in addition to Oil of
Vitriol, Aqua Fortis, Nitric and Muriatic Acids, Epsom Salts, Copperas,
Blue Vitriol, Alum, and Alcohol, all on a large scale. At their estab-
lishment at the corner of Ninth and Parish streets, Philadelphia, they
manufacture Sulphate of Quinine, which is their staple article, the Salts
of Mercury and Iodine, Citric Acid, Tartaric Acid and its Salts, and all
the officinal chemicals of the British and American pharmacopeeias. The
reputation of this house is unsurpassed for the purity and beauty of its
chemicals, and for the fairness and liberality of its dealings. It is not
saying too much to add, that few examples can be found of a chemical
establishment which, for a course of forty years, has uniformly sustained
so high a reputation in all these particulars.

The manufacture of White Lead was first commenced in the United
States, as we stated in the preceding volume of this History, by
Mr. Wetherill, of Philadelphia, during or before the Revolution. His
grandsons, of the firm of Wetherill & Brother, continue the manufac-
ture, and have a factory on the west side of the Schuylkill. They
employ an engine of eighty-horse power, and consume daily about
18,000 pounds of pig lead. The most extensive manufacturers of this
article in the city of Philadelphia, where there are now four factories,
and among the largest in the country, are the firm of Joun T. Lewis
& Brormers. The history of their connection with the mannfacture is
as follows.

In 1813, Joseph Richards established a White Lead factory on a lot
on Pine Street between Schuylkill Seventh and Eighth Streets, and in
the winter of 1819-20 sold it to Mordecai and Samuel N. Lewis.
They put the works in repair at once, and made during the first year
100 tons of White Lead. The increase in the quantity produced was
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gradual, amounting in 1830 to 600 tons, and in 1840 to over 1000 tons.
In 1827 they commenced the manufacture of Acetic Acid for their own
use, in place of cider-vinegar; and in 1830, that of Linseed Oil. In
1849 the firm purchased from Rodman and Joseph Wharton a lot in
Richmond, having a front of 620 feet on Duke Street and 360 on Hun-
tington Street, on which there was a White Lead factory already in
operation. The works were much enlarged, and in addition to White
Lead, Linseed Oil, and Acetic Acid, they began the manufacture of
Red Lead, Litharge, Orange Mineral and Sugar of Lead, and at a later
day other paints. In August, 1856, the firm of M. & S. N. Lewis, which
had continued unchanged for fifty years, was succeeded by that of John T.
Lewis & Brothers. Their present factory, on the lot above mentioned,
is very extensive, and they have a capital invested of about $350,000, em-
ploy 90 hands, and produce annually of White and Red Lead, Litharge,
ete., about 4,500,000 pounds; other Paints 1,200,000 pounds ; Linseed
Oil about 60,000 gallons; and of Vinegar about 300,000 gallons.

In 1820 there were but three establishments in the United States
making White Lead, and their aggregate produect did not exceed 400
tons. Now, on the seaboard alone, excluding several factories in the
West, there are twelve which make in the aggregate annually abont
14,000 tons, or 28,000,000 of pounds. Since 1852, however, it is be-
lieved that there has not been any considerable increase in the quantity
produced, or any important addition to the number of factories. In
that year the White Oxide of Zinc was introduced, which has satisfied
the increased demand for white paints to the extent of about 6000 tons
annually. It sells for about one-third less than White Lead, and the
production is only limited by the demand.

Wright Brothers & Co., Umbrella Manufactory.

Philadelphia, in 1860, had more than one half the whole capital that
was employed in the United States in the manufacture of Umbrellas
and Parasols. There were in the city about twenty of those establish-
ments, and among them one that, it is believed, was the largest in the
world. We refer to that of WricaT BroTHERS & Co., a house that was
founded in the year 1820 by four brothers—John, Joseph, Edmund,
and Samuel Wright, natives of Oxfordshire, England, but who came to
this country in 1816, and embarked in the business of preparing whale-
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hone for Umbrellas, to which they added, in the year named, the manu-
facture of the finished article.

During the first ten years of their experience as manufacturers of
Umbrellas, their production did not probably at any time exceed one
hundred per day ; but for the long period of forty-five years, with the
exception of a few months, they have kept their manufactory in opera-
tion uninterruptedly, and in the busy seasons they have produced from
twenty-five hundred to three thousand Umbrellas and Parasols per day. -
The exception alluded to was during the early part of the late Rebellion,
when finding the demand for the articles of their manufacture had
almost ceased, and their five hundred employees, principally females, in
danger of suffering for want of their accustomed means of livelihood,
they converted their establishment into a manufactory of army clothing ;
but when their contracts with the Government, amounting to a half
million of dollars, had been executed and completed, they resumed
their regular business, never having lost, in any degree, their perfect
organization.

The manufactory and sales rooms of this firm are located at 322 and
324 Market Street, in a four story building, owned by themselves,
" having a front on Market Street of thirty-six feet, and extending in
depth two hundred and six feet, widening in the rear to Hudson Street,
on which the front is sixty-five feet. Steam power and a great variety
of machinery are employed in all the manufacturing operations, super-
seding, to a considerable extent, hand laber, and thereby insuring uni-
formity of size and strength in the various parts, and giving to the
finished article a beauty and accuracy only obtainable by the use of the
best mechanical means. But probably the secret of the remarkable
success of this firm in their department of manufactures may be attri-
buted to their advantages in procuring, on the most favorable terms,
the raw materials that are required.

Whalebone, which was formerly a prominent article of consumption
in this manufacture, is now almost entirely superseded by rattan and
steel, in consequence of its great cost, caused by the singular failure
of the whale fisheries. To ensure a supply of rattans of the requisite
quality, possessing the necessary hardness and elastieity, this firm have
established connections in Hamburg, where alone the best guality, that
is the Dutch East India Company’s “selected,” can be obtained, and
their importations amount to two hundred and fifty thousand pounds
annually, nearly all of which they consume in their manufactures ; and
that which is not suitable for their purpose, they dispose of to others,
especially chair and basket makers. They have also favorable and
extensive connections established with leading houses in Europe,

-
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through whom they obtain their Silks, Scotch ginghams, and various
other materials direct from first hands, and of which, in a yearly pro-
duction of over a half million of umbrellas and parasols, great quanti-
ties are necessarily consumed.

The head of this firm is SaMuErL WrigHT, the youngest and only
surviving brother of the four who originally established it. For many
years he has been the active manager of the establishment, and during
a business career of a half century, has always been distinguished for
honor and integrity in his dealings, and liberal and enlarged commer-
cial views. Many of the mechanical improvements that give this firm
their facilities for rapid production, are the offspring of his inventive
genius, Though advanced in years, he continues an active supervision
of the affairs of the firm, being aided by his three sons, who are now
associated with him.

Massey, Collins & Co.'s Brewery.

TaE manufacture of Ale and Porter is an extensive business in Phila-
delphia, and employs a capital of a million and a half of dollars.
Though there are no Breweries which will compare in size with some in
England, yet it has been said by competent judges, that Philadelphia
Ale, for wholesome qualities and palatableness, is superior to that ordi-
narily made in London, as no other ingredients enter into its composi-
tion than malt, hops, and pure water. The largest Brewery at the
present time in Philadelphia is that of Massey, Corrins & Co., and
they are regarded as leading brewers throughout the whole country,
both by reason of the extent of their business and the superior quality
of their manufacture.

The Brewery now owned by this firm was originally erected by
farmers of Chester and Delaware counties, Pennsylvania, and trans-
ferred by them to the Brewers’ Association of Philadelphia. Subse-
quently, M. L. Dawson, whose ancestors had been prominent brewers
for a period of eighty years, purchased the establishment, which, how-
ever, was small compared with its present size. Poultney & Massey,
the predecessors of the present firm, greatly enlarged the buildings in
1855, and the present owners have made important additions to their
brewing facilities in order to meet the demand for their popular malt
liquors. The main Brewery, as now erected, is in the form of a hollow
square of one hundred and fifty feet each way, six hundred feet in all,
seven stories in height, with extensive cellars and vaults underneath
the whole eighteen feet in depth. *
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Attached to the® Brewery are two malt houses, with a capacity for
malting two hundred thousand bushels of barley per annum. The new
malt house just erected, is one hundred and forty feet in length, fifty-
two feet in width, eight stories in height, with five malting floors, and
cellars and sub-cellars underneath, twenty-two feet in depth, which
extend, also, under the yard, furnishing a storage capacity for twenty
thousand barrels of Ale or Porter. In a wing of this building, thirty-
five by thirty, there are six drying kilns, where the barley, after it has
sprouted, is dried rapidly and converted into malt.

The mash tuns, in this Brewery, have a capacity for infusing twelve
hundred bushels of malt daily. These are large circular tubs, with a
double bottom, the uppermost of which is false, and pierced with nu-
merous holes, and between the two there is a space of two or three
inches, into which the stopecocks enter for letting in the water and
drawing off the waste. From these tuns, after the starch has been con-
verted into sugar, it is drained into boiling coppers, which, in this
brewery, are heated by means of steam pipes.

The gyles or fermenting tuns, which are large circular vats or tubs
bound with strong iron hoops, having in the centre pipes placed in a
eylindrical form called attemperators, have a eapacity of holding seventy-
five thousand gallons, and the storage vats, of which there are almost
fifty, are capable of containing from two hundred to four hundred bar-
rels each. But the great feature of this establishment is the extent and
depth of the cellars and vaults, where, in an atmosphere refreshingly
cool in midsummer, twenty thousand barrels of the higher grades of
Ale and Porter can be stored for maturity, preparatory to shipment to
all the markets in the United States, the West Indies, and South
America.

The firm of Massey, Collins & Co., is composed of men of long prac-
tical experience and more than average intelligence. WriLriam MassEY,
the Senior partner, has been familiar with the details of brewing from
boyhood, both in England and in this country, and the position and in-
fluence of Mr. FrEpERIc CoLrIns in the trade, are shown in the fact
that he was one of three commissioners selected by the Associa-
tion of Brewers, to visit Europe and report upon the Excise laws ap-
pertaining to malt liquors; a Report that has been declared, by the
United States Revenue Commissioners, to be one of the ablest that
came under their notice, and from which we learn that the estimated
annual production of malt liquors in the United States is five millions
of barrels, in the manufacture of which twelve million bushels of
barley and fifteen million pounds of hops are required
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At Reading, fifty-eight miles from Philadelphia, is another exten-
sive and celebrated Brewery, known as

Frederick Lauer's Brewery.

The main building is of brick, three stories high, having a front of
one hundred feet, and a depth of one hundred and fifty feet, with a
garden attached that occupies the entire remaining portion of a block
four hundred by two hundred and forty feet. The cellars underneath
are arched, and in them are four springs of excellent water, having a re-
markable flow, which is forced by means of a steam pump into reser-
voirs, and used for brewing fine Ales. An engine of thirty horse-
power propels the machinery, elevates the barley and malt, and works
the apparatus in the mash tuns. The Brewery is provided with all the
necessary puncheons, refrigerators, fermenting tuns, ete., usual in such
establishments, and has a capacity for producing forty-five thousand
barrels of malt liquors annually. The fermenting tuns will hold about
thirty thousand gallons. TUnder the Brewery are vaults capable of
storing two thousand barrels; but which are used only for racking
and storing the liquor that is intended for immediate consumption.
Attached to the Brewery is a malt house, which it is proposed to enlarge
at an early day.

Besides the garden already mentioned, which contains a fountain
and 4 fish-pond that is supplied with water from springs in the Brewery,
Mr. Lauer, adopting the Russian or Berlin system, has a park of six
acres of ground with a handsomely fitted up, shaded house, having a
veranda its entire length, and an observatory from which a fine view
of the city can be had.  Here are vaults quarried from solid limestone
rock, for storing Stock Ale, Brown Stout, and Lager Beer, and having
a capacity for storing seven thousand barrels. Here, also, is an
artesian well, which has attained a depth of two thousand feet, and
though unfinished, has already cost $22,000. The water obtained from

it is said to possess superior medicinal properties; but it is proposed
to prosecute operations until a fountain of spouting water is obtained.

This Brewery was established in 1826, by the father of the present
proprietor, who emigrated to this country in 1823, from Gleissweiler,
near the Fortress Landau, in the Palatine. Its entire capacity in the
beginning was not more than seven barrels a day, and for several years
nothing was brewed here but what is known as the ordinary strong
beer. In 1831, the brewing of ale and porter was commenced, and
four years subsequently, the business passed into the hands of the son,
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Frederick Lauer, a man noted for his remarkable industry and untiring
energy, who, when the Brewery was in its infancy, rose every morn-
ing at two o’clock, and finished the brewing by daybreak, and who
even now has not abandoned his habit of early rising. In 1862,
the Brewers of the United States formed an association for mutual
protection and the advancement of their interests ; and in the first and
subsequent meetings which they held, designated the “ Brewers’ Con-
gress,” Mr. Lauer was ohosen as their presiding officer, and so suc-
cessfully discharged the duties entrusted to him that, in the session
held at Milwaukie, Wisconsin, in 1864, he was presented with a silver
tea service and a gold-headed cane, worth $1,600. In 1865, when it
was resolved to send a commission to Europe for the purpose of ascer-
taining what the experience of other countries had demonstrated to be
just and equitable in taxing malt liquors without injuring the manu-
facture or diminishing the consumption, Mr. Lauer was selected as
one of three, more especially to report upon the Excise laws of the
German States.

This Brewery is now the third in the State of Pennsylvania in the
amount of its production, and among the first in the reputation of its
products for excellence in quality.

Cornelius & Baker's Chandelier Manufactory,

Is believed to be in its special line without an equal in Europe or
America. The origin of this establishment dates back nearly to the
commencement of the present century. It was then a small workshop,
employing two or three journeymen; now it is an immense factory,
requiring as its motive power several hundred workmen, and two large
steam engines. The operations are in fact conducted in two extensive
buildings, located in different parts of the eity, but they are so man-
‘aged in order and system as to constitute but one factory. A tele-
graphic wire, laid principally on poles erected at the expense of the
firm, forms a medium fof instantaneous communication between the
two ; and the state of forwardness of any work can be ascertained with
almost as much facility as if it were in different parts of the same
building. The Cherry street factory is an immense structure, five
stories high, built in the form of a hollow square, and is entirely fire
proof. The floors are of brick ; the stairs and window-sashes of iron,
and the roof of slate and iron—not a pound of nails nor a particle of
wood having been used in its construction. Each distinet process has
its room or department, and every grade of workmen, from the common

.



CORNELIUS AND BAKER’S CHANDELIER MANUFACTORY. 83

laborer to the artist and chemist, is needed in the various departments.
In this miniature world, too, almost every nationality on the globe is
represented.

To describe the processes necessary in the manufacture of the Lamps,
Chandeliers, and Gas fixtures, as conducted in this establishment, would
require more space than we can appropriate to the subject. Briefly,
however, we may state, that the successive processes in the formation
of an ornamental article from brass occur in the following order: The
design is first modeled in a mass of prepared wax. Fach modeler
in the establishment mentioned has a private room, and every facility
given him in the production of his patterns. Immense sums have been
expended by this firm in procuring appropriate designs ; and probably
no other house in the world possesses such a rare collection. When the
pattern, which is frequently the work of weeks, is finally completed, it
goes into the hands of the caster, who makes a mould of it in brass,
which is sent to the “chaser,” and finally finished and elaborated into
the dignity of a standard pattern, from which the caster may multiply
an infinity of copies. It is one of the advantages which Philadelphia
has for the manufacture of Ornamental Brasswork, that the sand found
in the vicinity of the city is of so fine a character as to require no sifting
for use, and the finest castings are easily made without the intervention
of white metal. Thus, the shrinkage and variation of size between the
white metal pattern and the brass casting, often found to exist in cast-
ings made from the former, is avoided, and the register of the two sides
of a branch, or other portion of a Chandelier or Gas bracket requiring
to be fitted together, is more perfect than it otherwise would be. The
brass pattern, too, takes a sharper and more decisive chasing than white
metal ; and all that is required to be done, after the castings leave the
foundry, is to file off the very small amount of superfluous metal retained
in the casting, and fit the parts together.

The articles, after leaving the filing room, in which about one hun-
dred men are employed, are sent to the dipping rooms, where, by
means of acids and various chemical ordeals, a rich, pale gold color is
imparted to the brass.

In the dipping process, as pursued in these works, great modifications
are made in the character and strength of the acids used. It was found
that, from the variation of temperature at Philadelphia, ranging as it
does, from below zero in the winter, to 96° and 98° in the shade in the
summer, nitric acid became unmanageable during the hot season, as its
fumes were given off so rapidly as to injure the health of the workmen.
The accurate scientific knowledge, however, brought to bear upon this
point—one, too, involving the very existence of the trade, except at a
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frightful destruction to human health and life—has obviated every diffi-
culty, adapted the acids to the temperature, and the dipping department
is comparatively free from noxious fumes, even under the highest of the
above temperatures. The result is equally satisfactory as regards the
color of the work when dipped, some novel effects being produced, and
a singular purity of color obtained.

From the dipping rooms the articles are removed to the burnishing
room, where a high polish is given to the prominent parts of the work
by means of tools (which consist either of highly polished steel, or a
very hard material called blood-stone) dipped freely into a cup of small
beer. After the brassis burnished it is again cleansed by means of
acids, and finally washed in hot water, the heat of which soon causes the
work to dry ; it is then thrown into a trough containing bookbinder’s
paper shavings, which complete the drying. The work is then ready for
lacquering. 'The lacquering is of the utmost importance, and requires
the lacquer to be scientifically made and skilfully applied to ensure a
rich and lasting gold color unaffected by the action of the atmosphere.
In this process the house to which we have referred has made consider-
able improvements. It was found that the lacquers made after the
English formula lost color very quickly from the extremes of tempera-
ture already noted ; and that during the months of July and August,
when the dew point of the barometer is reached in Philadelphia, the red-
lacquered work always streaked in the direction of the marks of the
gpinning tool on the broad surface of metal. After a series of experi-
ments, carried through several months, this firm succeeded in making a
lacquer which is quite permanent under any variation of temperature.

As the work is usually made in numerous parts, the fitting of these

" eonstitutes an important branch in such an extensive establishment.
One room is oceupied entirely by a number of men who are constantly
employed in fitting to’gether such Gas-work as Chandeliers, Pendants,
Brackets, etc. ; another, Girandoles and Candelabras; and a third, the
numerous class of Solar Lamps designed for standing upon the table or
for heing suspended from the ceiling or against the wall. From all
these apartments the goods are taken to meet once more in the packing
room previous to bidding a final farewell to their birthplace, and starting
for their port of destination, which often is Cuba, South America, the
Canadas, and sometimes China and India.

Besides the rooms in which these leading processes are conducted,
there are numerous others devoted to special purposes. Some of the
ornamental work is painted in parti-colors to please fanciful tastes ; some
is bronzed with different shades, while other work is tastefully enamelled
or covered with a coating of fine gold. Each of these processes has its
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appropriate department. There are also rooms devoted to glass cutting,
grinding, and polishing, and rooms appropriated to the workers in
artistic bronze ; while others are oceupied by those who are employed
at damask work, in which the chief agents are lacquer and acids. In
the prosecution of such an immense business there is necessarily a vast
deal of turning of metals. Many hands are constantly employed cutting
screws, a branch in which considerable care and skill are requisite. All
the screws of the different clagses that are turned out of this establish-
ment are made of one size. If a branch of a chandelier exported by
this house to China should find its way to Russia, it would fit exactly
into any of the chandeliers in the Kremlin.

The success which has attended the operations of this firm is, no
doubt, due in part to the natural advantages of Philadelphia for this
manufacture ; in part to the large capital which the firm control, ena-
bling them to procure the most perfect machinery, as well as purchase
raw materials on the most favorable terms; but especially would we
ascribe it to the constant attention paid by the managing partners to
the scientific principles of Metallurgy, Chemistry, and Mechanism.

Mr. Wallis, an accomplished Englishman, in his report on the Industry
of the United States, does full justice to the scientific attainments of the
members of this firm, and observes that ‘‘ the system, order, and accu-
racy, which prevail throughout the establishment is full evidence of the
influence of a mind reaching as far beyond the ordinary traditions of the
workshop and foundry in the scientific sense as in the practical result it
goes beyond the mere dilettanteism of speculative science sans applica-
tion.”

To mention the master pieces which have gone forth from the estab-
lishment of Cornelius & Baker, and are now decorating halls and
churches, public and private buildings, would extend our article to an
unreasonable length. The apparatus which lights the Hall of Repre-
sentatives at Washington was made by them, and also that of the Senate
Chamber, which contains two thausand five hundred burners, but so
arranged that all can be lighted instantaneously. All, or nearly all,
the Capitols of the different States contain specimens of their manufac-
ture, and many of them are remarkable for their size and elegance.
The chandeliers and brackets of the Capitol at Columbus, Ohio, contain,
among their embellishments, statuettes of Prudence, Science, Commerce,
Liberty, America, modeled and bronzed in the highest style of art.
The chandelier of the Hall of Representatives at Nashville, Tennessee,
is fifteen feet in diameter, and appropriately decorated with the pro-
ducts of the State—corn, cotton, tobacco plants, ete. The Gas fixtures
in the Academies of Music in Philadelphia, Boston, and Brooklyn,
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were also made here. The chandeliers hanging in the auditoriums of
the two first mentioned are said to be the largest in the world, being
sixteen feet in diameter, and twenty-five long, and have two hundred
and forty burners, The new theatres in Philadelphia, in Chestnut, Arch,
and Walnut streets, are lighted by chandeliers from this establishment.

The firm of Cornelius & Baker is now composed of Robert Cornelius
and Isaac F. Baker, Wm. C. Baker, Robert C. and John C. Cornelius.
They usually employ about eight hundred workmen.

Wilson, Childs & Co.’'s Army Wagon Manufactories,
Deserve a place among the remarkable Manufactories of Philadelphia,
as they are probably the largest works of the kind in the United States.
Their history is briefly as follows :

In 1829, D. G. WiLsoN, a wheelwright, and Mr. J. Currps, a black-
smith, formed a copartnership for making Farm Wagons, Carts, ete., and
opened shops for the purpose, at the corner of St. John and Button-
wood streets. By fidelity in workmanship, and prompt attention to
business, their products soon became in demand in all parts of the
country, especially in the Southern States, where their plantation
wagons were in the highest favor. They embarked largely in con-
structing Army Wagons for Government use, and the first Army
Wagon made after the present improved pattern designed by General
GrorGgE H. CrosMAN, now Assistant Quartermaster General at Phila-
delphia, was built by them. Every part of these wagons is made with
the same exactitude of dimensions as the Gun Carriage of a park of
Acrtillery, and their utility was especially demonstrated in the Expe-
dition to Utah, where they traversed the roughest roads for thousands
of miles, without the breakage of any important part. In 1860 Mr.
Winson died, much regretted by his associates, leaving however, a son,
Wirnniam M. WiLsoN, who now creditably represents his interest in
the firm.

During this period, the original works were enlarged from time to
time, bat it was soon found that the premises, though containing two
hundred and thirty feet on Buttonwood street, and one hundred and
thirteen feet on St. John street, were too small to accommodate the
increasing business. In 1850, they purchased a manufactory, erected
by Mr. Simons, and additional property, comprising in all a square on
both sides of Second street and Lehigh Avenue, containing two hun-
dred and sixty by five hundred feet, or over six acres. The square on
the west side of Second street, is now nearly covered with buildings,
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There is a main building, two hundred and fifty feet long, with a front
of fifty feet, used mainly for Painting, Varnishing and storage purposes.
The wheel and body shop is one hundred by forty-six feet, three stories
high; the Blacksmith Shop is two hundred by thirty-five feet, the
Saw Mill, Engine house and Machine shops, is eighty by forty-five feet,
three stories high ; the Running gear shops, one hundred by forty-five
feet, and besides these there are numerous auxiliary buildings. On the
east side of Second street is a Saw Mill, fifty by seventy-five feet, but
the greater portion of the square, which is five hundred by two hun-
dred and forty-eight feet, or nearly three acres, is occupied as a
Lumber yard. Here is kept at all times an immense stock of lumber,
amounting at times to two million feet of hard wood planks and
hoards, thirty thousand hubs, and five hundred thousand spokes.
These, before being used, are thoroughly seasoned from one to five
years, the usnal allowance being one year for every inch in thickness,
The hubs are made chiefly from black locust trees, sawed into suitable
lengths, and before being put away to season, the bark is removed, and
a hole bored in the centre to facilitate the seasoning process. In the
store-rooms the firm also keep a large stock of finished work, including
cart and wagon bodies, and several thousands of wheeis.

These works have the capacity of turning out one hundred and fifty
army wagons in a week, without interfering materially with the
regular business, in Farm and Plantation wagons. The firm of WiLson,
Cuirps & Co., have an established reputation for reliability, and
their aggregate trade amounts to hundreds of thousands of dollars per

© annum.

Fitler, Weaver & Co.’s Cordage Works,

Are the most extensive in Philadelphia, and, with probably two excep-
tions, the largest in the United States. They are also among the oldest
established rope manufactories in this country, having been founded by
Michael Weaver in 1817. At that period, cordage spinning was carried
on in the primitive way, and gangs of rigging were laid by hand, the
neighbors being called in to assist. Subsequently horse power was
employed for this purpose, but it was not until recently that steam
power was applied, by means of which large Marline Ropes are now
made with the sume facility as twines. In fact, so great has the pro-
gress been, that now a gang of rigging suited for the largest vessel in
the Giovernment Marine can be finished and delivered within three days
after receipt of the order. The original Rope Walk, with its hand spin-
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ning apparatus, is still in use by the present firm, who, however, have
introduced a Corliss engine of forty horse power, and made other im-
provements that adapt it to finishing fine cordage. In 1847, Epwin H.
FrrLer became connected with the firm then carrying on the business,
-and possessing executive talents of a high order, soon made his influ-
ence felt in the firm’s affairs. He saw that, for want of a mill possess-
ing improved machinery, the trade of the South and West was passing
through Philadelphia to the New York and Eastern manufactories, and
he urged upon his partners the erection of works that would compete
with any in the United States. These were begun and finished, but
within ten days after their completion, were destroyed by fire. Another
and larger factory was immediately erected on the former site, at Ger-
mantown road near Turner’s lane, but this also was burned in July,
1866. Within four months, another mill was erected in accordance
with plans drawn by Mr. Fitler, and this is now without doubt the finest
and most conveniently arranged Cordage Factory in the United States.
The main building is of brick, three stories high, one hundred and
eighty-four feet long, and fifty-eight feet wide. There are also attached
an engine-room, which contains, besides the engine, two steam fire
pumps, a boiler-room, and a machine shop twenty-four by forty-six
feet  All these buildings are of brick, with gravel roofs. The factory
is warmed by steam and lighted by gas, and every precaution is taken
to guard against fire. There are iron water pipes with cocks and hose
on every ftoor. On the top of the Hoisting Machine is a tank contain-
ing five thousand gallons of water, supplied from the City Reservoir,
and a large well in the rear of the engine-room. The steam-boilers
are enclosed by brick walls, and the tar-boiling apparatus is heated by
steam. In the main building are all the machines of modern construc-
tion that are best suited to spinning and preparing rope and cordage.
The machinery is propelled by a Corliss engine of two hundred and
fifty horse power, and has a capacity for performing work that would
have required by the old process of hand-spinning at least a thousand
men. Extending at right angles from the factory proper, is a rope-
walk thirteen hundred feet long, and on the premises are numerous
buildings auxiliary to the business. It is probable that the cost of this
factory and its machinery was not less than a quarter of a million of
dollars. About three hundred men are employed in the two factories,
which consume each day from sixty to seventy bales of Manilla, Rus-
sian and American Hemp, and produce about seven tons of Rope and
Cordage daily, or 4,500,000 pounds per annum. The facilities for
manufacturing are so complete, and the machinery so perfect, that the
Cordage cannot be surpassed in quality by any made in the world.
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Epwin H. Frruer, who is now the senior partner in the firm, and
prineipal owner of the works, is a native of Philadelphia, having been
born in the district of Kensington in 1825. He belongs to the ener
getic and progressive order of manufacturers, of whom it is often said
that Philadelphia has too few. He has established a private tele-
graphic wire from the store on Water street to the Factory, which
passes directly through his house in the city, by means of which
not only orders and business reports, but private and domestic mes-
sages can be transmitted by telegraph.

The system he has organized is so complete that the affairs of a vast
and complicated business are managed with the minimum of trouble
and labor. TEvery evening, an account of the various kinds of hemp
on hand is taken, and the quantity of the different sizes of rope in store
is made up, and thus every morning he has a complete and exact
report of the state of affairs ready for his guidance during the day.
Every morning also, the report of the night-watchmen, registered on
their tell-tale clocks, is submitted, and their fidelity in the discharge of
their duties examined.

Among the minor but nevertheless novel and useful items of count-
ing-house management, is a Diary or daily journal of events. For
nearly twenty years this firm have kept, in an appropriate book, a
record of each day’s events, including an abstract of every important
business conversation, a copy of every telegraphic despatch sent or
received, and of all orders and purchases; and its utility, especially
in cases where options or refusals have been given for a limited time,
has been frequently demonstrated.

Messrs. Fitler, Weaver & Co., have a large warehouse at 23 North
Water street, for the sale of their cordage, in connection with which is
a store containing a full and complete stock of Naval supplies.
Besides these, they occupy four other stores for storage purposes.

The partners in the firm are EpwiN H. Firuer, MicuaErL WEAVER,
and CoNraD F. CLOTHIER.

91
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Thomas Sparks’'s Shot Factory,

Sometimes known as the Southwark Shot Tower, is one of the old
landmarks in Philadelphia. It is located in Carpenter street, in the
Second Ward, and was founded in 1808, by Cousland, Bishop & Sparks,
whose Patent Shot was celebrated in the early part of the present cen-
tury. Mr. John Cousland was a Plumber at a time when that branch
of business was shared by but two or three in Philadelphia.

The introduction of the Schuylkill water in 1799, gave the plumbing
business a great impetus, and Mr. Cousland, one of the most active in |
it, removed, in 1801, from South or Cedar street, between Front and
Second, to Farmer’s Row, now Godley’s Row, on Granite street. In
1803 he entered into partnership with John Bishop, another plumber ;
and their apprentice, Thomas Sparks, a young man of great fidelity
and diligence, was when of age taken into partnership. At this period
the principal establishment of the firm was at 49 South Wharves.

On the 4th of July, 1808, the corner stone of the present Phila-
delphia Shot Tower was laid, and the work of erection rapidly pushed
forward. The structure is one hundred and eighty feet in height.
The principal supervision of this department of their business devolved
upon Mr. Sparks ; and the shot made at these works became in great
demand.

Mr. Sparks continued the manufacture alone until 1818, when he
associated with him his brother, Richard Sparks. This partnership,
however, was soon terminated by the decease of Richard Sparks, who
fell a victim to the yellow fever in 1821; and for many years Mr.
Thomas Sparks carried on the business without a partner. In 1838,
however, he associated with him his nephew, Thomas Sparks, Jr., a
son of Richard, under the firm style of Thomas & Thomas Sparks, Jr.,
which continued until 1854, when the senior relinquished active busi-
ness.

During his active and useful life Mr. Sparks held several offices of
public trust. He was for many years a Commissioner of the District
of Southwark, and President of the Board of Commissioners ap-
pointed by the commonwealth of Pennsylvania to superintend the
erection of the Hastern Penitentiary. He was also a Director in
several Railroad and Insurance companies, and for many years was
President of that admirably managed institution, the Southwark Bank.
He did not however survive long his retirement from active business,
and on May 15th, 1855, departed this life, universally regretted as a
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representative of the high-toned and honorable Manufacturers of
Philadelphia.

Thomas Sparks, Jr., his successor, was born in the year 1817, and
at the age of sixteen was taken into the store of his uncle and in-
structed in the details of the business which his father and unecle had
established. On becoming of age he was taken into partnership, and
in 1854 became sole proprietor by the purchase of his uncle’s interest.
Since that time he has conducted the extensive operations of the busi-
ness with success based on integrity. Steam and improved machines
have been introduced to facilitate the various processes, and the Works
have the capacity of producing three thousand tons of shot, bullets, and
bar lead per annum.

Mr. Sparks, like his uncle, has been called upon to fill prominent
positions of public trust. He is one of the largest stockholders in the
Southwark Bank, and for many years has been its Vice-President. He
is President of the Pennsylvania Salt Manufacturing Company, a
Director in the Franklin Fire Insurance Company, and in several other
companies,

Mr. Winslow, in his Biography of Successful Merchants, to which
we are indebted for most of the foregoing facts, says of Thomas
Sparks: “For objects of charity and improvement, he gives mnot
only hundreds, but thousands of dollars. He has never withheld
assistance from any object which has been worthy of care and en-
couragement. Since the outbreak of the rebellion no one has been
more hearty and enthusiastic in support of the government. He has
shown this not merely by words, but by deeds. He has given freely
to every plan of benevolence designed for the comfort and assistance
of our suffering soldiers. He has been ready to aid in fitting out
troops, and has given enough for this single purpose to assist very
materially toward equipping a regiment. Philadelphia has many such
patriots, but among them few can excel, in devoted loyalty, readiness,
and free and generous contributions, Thomas Sparks, late Jr.”
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John Baird’s Marble Works,

In Philadelphia, are, for their extent and improved machinery, the most
notable of their kind in the United States.

The new mill recently erected at Locust street wharf, on the Schuyl-
kill river, is, with one exception, the largest in this country, and if
equipped to its full capacity would exceed in working capacity any in
the world. The building is two hundred and fifty-five feet long,
seventy-five feet wide, and when completed according to the original
plan it will contain gangs of saws and rip saws that will be capable of
sawing one hundred thousand cubic feet of Marble in a year. The
machinery includes all the latest improvements, such as the Tingley
Patent Feed Motion, and Merriman’s Patent Gang, and others original
with the proprietor. But the special feature of this mill is the adap-
tation of the English Steam Travelling Crab, by the use of which a
block of marble can be taken from the hold of a vessel at the wharf
and placed directly under the Saw gang without the intervention of
manual labor. This remarkable machine has been employed for carry-
ing heavy weights in factories of a different description, but its use in a
Marble Mill is, we believe, original with Mr. Baird.

The erection of this extensive Mill is destined to mark the beginning
of an era of which the influence will be felt in all the wide ramifications
of the Marble business. It is the first attempt to introduce into this trade
the principle of subdivision or limitation to specialities which, in the
Furniture and other branches of manufactures, has operated greatly to
the advantage of consumers. It is well settled that those who have
machinery and facilities for producing at one operation a hundred sets
of any article, whether of wood, iron, or marble, can produce them at
one fourth less cost than those whose capabilities are limited to one
piece of the same size. By the system which he has introduced into
his Works, the confpleteness of the machinery, and the consequent
economy of time and material, Mr. Baird will be enabled to supply
Marble workers with Grave-stones, Plinths, and other stock of standard
sizes, nearly finished, at a little if any advance upon the price they
have heretofore paid for the same material in the rough. Marble
direct from Leghorn can be brought to his wharf, and placed under
the saw gangs, at a saving of all transit duties and transhipment
charges, that have heretofore amounted to more than the original cost
in the block; and in providing a depot where those who have not
similar facilities can participate in the advantages, Mr. Baird has sup-
plied a national want, and conferred an economical benefit not only
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upon the dealers in marble, but upon the consumers in its various
forms.

In addition to this mammoth mill, Mr. Baird owns and operates the
well-known Works on Ridge Avenue, above Spring Garden street,
and is now, or was recently, interested as owner of similar works in
Baltimore.

Mpr. John Baird, the proprietor of these mills, though born in Ive-
land, has been a resident of Philadelphia almost from infancy. He
has been identified with the working of marble since 1841, when he
embarked in the business on Ridge Avenue, above Spring Garden
street, where he achieved a distinetion and success that placed him
foremost in his pursuit in the Union. In 1846 he erected at this loca-
tion the second steam mill in Philadelphia, and adopted a new prin-
ciple in the application of power to the sawing of marble, known as
the Crank Action or Pitman Motion, the superiority of which over the
old pendulum mills was so manifest that all the marble factories in
Philadelphia, and, with few exceptions, all in the United States, have
been rebuilt or remodelled on this plan. He has always occupied the
position of vanguard in the march of improvement, and incurred the
risks of experiments that others might have a safe road in which to
follow. He was among the first to adopt the modern method of feed-
ing saws and regulating their motion, and is himself the originator of
improvements that made his mill the wonder of the trade for its
efficient action. It has been said by competent judges, that no marble
mill in the world of equal capacity has performed so much work as his
within the same period of time.

For many years Mr. Baird was the principal consumer of Italian
marble in the Philadelphia market, his purchases for a series of years
amounting to twenty-four thousand cubic feet annually. This he has
converted into various beautiful forms for the ornamentation of dwell-
ingg and cemeteries, and some of the most beautiful specimens of the
Phidean art of which this country can boast are the products of his
workshops. It has been his practice not only to secure the best native
and foreign artists in carving and designing, and to stimulate their
ambition by rewards and liberal remuneration, but to encourage the
study and practice of both these arts by establishing schools for the
benefit of his apprentices. The fruits of his enterprise in this respect
may be seen in his Mantel Warerooms, and in the Monuments and
Tombs which adorn our Cemeteries. His warerooms contain upward
of one hundred and thirty different patterns of Marble Mantels, made
from all varieties of marble, common and rare, from the clouded Penn-
sylvania to the Carrara statuary. The designs in most instances are



94 REMARKABLE MANUFACTORIES OF PHILADELPHIA.

original, and the carving on the most costly renders them worthy of a
place among the chef-d’eeuvres of the art. During his business career
of more than a quarter of a century, he has supplied many of the
most magnificent specimens of monumental art that adorn the resting
places of the dead throughout the Union, and he was, we believe, the
originator of the Mausoleums, or tombs above ground,' which are in
favor especially in marshy districts of the Southern States.

In this connection it may be proper to advert, as a fitting conclusion
to our notice of the remarkable manufactories of Philadelphia, to a
matter of great importance to manufacturers, and to which Mr. Baird’s
enterprise in establishing a mammoth mill on the Schuylkill river has
given prominence. Before embarking in this enterprise he made a
~ careful examination of the respective advantages offered by different
localities for manufacturing operations, and decided that the banks of
the Schuylkill river, below Chestnut street bridge, are superior to them
all. Mr. FrEEDLEY, in his work on the Manufactures of Philadelphia
in 1867, remarks—‘“ It is probable that the west bank of that river,
from Chestnut street to Gray’s Ferry, is the best site in America for
the location of Iron Works and large Steam Manufactories of all kinds.
There the proprietors of such works can obtain at all times a supply
of the best workmen without the complications that result from the
relations of landlord and tenant, where dwellings must be provided for
the operatives. It is always best that manufacturers should have no
other relations with their workmen than simply that of employer and
employee. There, also, manufacturers are not only independent of the
extortion of transportation companies, but have the advantage of
numerous competing lines. The river itself is always accessible for
vessels not drawing more than twenty feet of water, while along its
banks is the Junction Railway, a neutral organization, that connects
with the four great lines of railway leading to the North, West, and
South. How important this consideration is, has been painfully
realized in many instances by manufacturers in New England who are
dependent upon one railway for the transportation of their raw mate-
rials and finished products; and this circumstance, combined with other
advantages, confirms the correctness of Mr. Baird’s judgment in de-
claring this to be the best site in America for large manufactories.”

There are in the vicinity of Philadelphia a large number of very fine
Paper Mills. The AmErIcAN Woop Paper CoMPANY recently erected,
at Manayunk and at Royer’s Ford, the most extensive works in the
world for manufacturing Paper from wood pulp. The buildings occupy
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a space one thousand feet in length by three hundred and fifty feet in
width, and cost, when finished, over $500,000. Logs of wood, princi-
pally poplar, are cut into chips by large steel knives set in revolving
circular iron wheels, which have the capacity of cutting from thirty to
forty cords of wood every twenty-four hours. The chips are then boiled
to a pulp in alkalies, and by a peculiar process of evaporation, about
eighty per cent. of the soda used is saved. It is estimated that by the
erection of these mills, the daily production of printing paper has been
increased thirty thousand pounds, and the daily econsumption of rags
diminished to nearly the same extent.

The Wissamiockon MinLs, of CuarnLEs Macarge & Co., are cele-
brated for making fine Book Paper. These consist of two mills, the
original one, formerly a merchant flour mill, and another, built in 1858,
at an expense of about $80,000, both of which are provided with all the
appliances of first-class Foudrinier Mills. The main building of the new
mill is seventy-eight feet six inches by fifty-four feet deep, two stories
high and attic, with a rotary boiler house, connected as a wing, twenty-
gix feet by fifteen feet six inches; a machine room, one hundred and
ten feet by twenty-eight, with a wing on the rear, twenty-eight by fif-
teen feet; an engine room, seventeen feet by forty ; a boiler house,
forty by twenty-five feet, and chimney, one hundred feet high, ten feet
at base, and five feet at top. The Foudrinier Paper machine is sev-
enty-two feet long and sixty-two inches wide, and supplied with three
86-inch diameter iron dryers, and ten 8-inch diameter copper dryers,
and two sets of calender rods. There are three washing and five heat-
ing engines of large capacity. The machinery is propelled by a Corliss
engine of eighty horse power, and the mill is supplied with pure spring
water by means of costly reservoirs on the hills adjacent, from which
the water is conducted into the vats by twelve hundred feet of 8-inch
pipe and nine hundred feet of 6-inch pipe. Some of the reservoirs are
fifty feet higher than the factory. The weekly consumption of rags in
this mill is about thirty-three thousand pounds, and the produetion
about twenty-four thousand pounds of paper. The expenses per week
of these two mills for raw material and labor are about five thousand
dollars. '
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MANUFACTURES OF PITTSBURGH.

The following are the statistics of the manufactures of Allegheny
county, according to the census of 1860.

No. of Cost of

Establish- Capital Raw Ma- Male Female Value of

ments. Invested. terial. Hands. Hands. Product.

Agricultural implements.... 11...... $160,600...... $01,995..... 128..... $217,3%3
Ra i s inksiinid 10,000...... 75,000
Bolts, nuts, etc.. 85,000,000 103,000
185,976..0000 457,685
95,200...... . 126,346
89,250...... 21,179....0 wosee 247,020
Carriages..... 53,750,000 40,808...... P 1 1)
206,000...... Gdiad seesns 202,000
8,868 ... 1BBicicis  couene 133,456

539,345, s TOTuiren 1,050..... 1,110,831
15,000...... Bie 24975
669,380.. wene . BOT,TE8
683,645 870...... 1,076,333
1,107,148.. weees 1,885,741

50,819...... weesns 212,075

...... 40,664

ceeene 2,075,148

94,050

547,258

23,676

Bivies 8,800

Instruments, optical 2 A rerre 2,100
L surgical. 150 ke 10,000

Iron, bar and sheet.. BB sl i e 3,761,683
Iron, Pig.iueesn S IO S 265,800

2 weis | (B24480
¢ gtove founding. 131,245...... wees 981,750
Tron forging... 6,800...... - = 12,795
Iron railing.... 4.975.....0 Biiiee 12,000
Japanned ware.... 2.0 28452...... i3 T, 57,500
JewelrY...... Biemes. Y Ailin 3,500
Leather... 350,986...... 167...... ceens 452467
Liquors, distilled 5,480...... [ RO, 10,000
Lo malt ... 200,987, 0s  ATTaia 494,785

“  rectified.. 165,820......  49...... s 231,022
Lumber, planed 178,756......  185...... 300,620
e sawed..... 527,147
1,081,968

69,110

17,585...... 29,856

Mineral water......couuue 2,325,100 6,700
Nails 1,140,800
0il, linseed 64,450
Patent medicines......cuuuiiniinns 23,400
Picture frames......ccesssssnsessnase 39,270
Pottery ware. 22,068
Printing....coseissanesaness 538,103
Provisions, pork, beef, etc.. 812,000
17,616..u000 81,460

23,608...... 99,200

Sand, washed... 42,600..000 8,000...... 20..0ie

e 125,000
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No. of Cost of
Establish-  Capital Raw Ma- Male Female Value of
ments. Invested. terial. Hands. Hands, Product.

Bafes, Iron....eosvessssessinssrnnsisasas Lrcnees $£6,000...... b i (RO, $26,140
Saddlery and harness.. 10i100m Bliuaiv; 1) i 41,454
Sash, doors and blinds. 11.. 11 A 37,030
Silver plated Ware.....cooeeensinnee Tdw Wi 18,000
Soap and candles. 15 98.0uaee 646,603
Spikes, railroad........iusissnsesns . H 3 i (1 AR 325,000
Springs, railroad car, . b A Tosomns . sromas 75,000
Bte6l..ccioriiesiiessinsiisinsenanissinenes Bioeves 522...... 880,000
Tin, sheet-iron, and copper ware. .7 [ENeRey 140...... 174,491
Trunks.... 8. H...... Al i 49,000
Vinegar... 8. 19...000 54,688
‘Wagons, carts, ete... 2Bienses p i 1 ey 278,177
‘White lead....ccenne Bl 80...00n 125,932
Wigs and hair work B [ AN L AR 0,842
Wire work.......... 2... Biesurs 2,376
Woollen goods. . [ TR | e 06,800
Wool pUlling....cciecaiavenncnntaehons Bleddt 19.....e 33,4756
Total, including miscellaneous

manufactures not above spe-

Fr T (PR 1,81 $20,531,440 $13,020,65 18,28 2,265 $26,563,379

Since the census of 1860 was taken, there has been a vast increase
in the manufacturing industry of Pittsburgh, or the census takers were
extremely negligent in the performance of their duties. It is estimated
by competent anthority that the aggregate product of two staples,
Glassware and Petroleum, is now more than the total of the census
returns for the county of Allegheny in 1860, and that the value of all
the manufactures in Pittsburgh now exceeds $60,000,000. Of estab-
lishments for manufacturing Pig, Bloom, Bar, and Sheet-Tron, and
Nails, there are thirty, which produce an annual value of $6,000,000.
Of Steel, one half of all that is produced in the United States is made
in Pittshurgh, there being seven extensive establishments, whose aggre-
gate product in 1865 amounted to $2,200,000; and of Hardware, the
same number of establishments produced a value of nearly $4,000,000.
There are also fifteen stove foundries, five establishments making bolts,
nuts, and washers, eleven gas pipe, tubing, and oil works, and thirty-
two steam-engine, machinery, and boiler works, which employ nine
hundred and seventy-five hands, and produce a value of $1,500,000
annually. For the manufacture of Flint, Window, and Vial Glass,
Pittsburgh has long been the chief seat in the United States, there
being now fifty-three works of this description, whose annual product
is valued at twelve millions of dollars. There are also in the city and
county thirty-three tanneries, five cotton-mills, six woollen-mills, and
twenty-seven oil refineries. The manufacture and refining of petro-
leum, it is said, employs over three thousand persons, and the trade of
the city in this article now amounts to $15,000,000.
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The Fort Pitt Works—Charles Knap, Proprietor.

Among the many notable manufacturing establishments in Pittshurgh
that might be alluded to with propriety, there is one that has attained
a world-wide reputation for its success in casting Heavy Ordnance—
viz. : the Forr Prrr Works. This cannon foundry was first established
during the war with Great Britain in the year 1814, by Joseph McClurg,
who was, at that time, the owner of a foundry which supplied the
ordinary iron castings needed by the inhabitants of a small town. It
was situated at the corner of Fifth and Smithfield streets, on the
ground which is now occupied by the United States Custom-House
and Post-Office. It ,had supplied Commodore Perry with the cannon
balls and grape shot used by his fleet in the memorable battle on Lake
Erie, in September, 1813.

Mr. McClurg then made a contract with the Secretary «of the Navy for
the manufacture of cannon and carronades, and immediately proceeded to
erect a boring mill and machinery on the ground now occupied by the
Fort Pitt Works, which was then in the open fields, outside of the town
limits. The boring mill was erected, and cannon were bored and
finished during the year 1814. The boring machinery was driven by
horse-power. At that period, all other cannon-boring machinery in the
United States was driven by water-power, and as there were no water-
falls convenient to the Pittsburg foundry, and as steam power was
then but little known or used in the western country, the horse mill
was of necessity resorted to. It was continued in use for three or four
years, when the worn-out, blind horses were superseded by a high
pressure steam-engine of the plan invented by Oliver Evans. In 1815,
the foundry and boring mill passed into the hands of the sons of Joseph
MeClurg, who soon after made a contract with the Secretary of War
for the manufacture of a large number of cannon, shot, and shells,
which were completed in 1816 and 1817, when further contracts were
made and completed. At this period, the largest cannon made for the
military service was the 24-pounder, weighing about fifty-two hundred
pounds. In 1818, a Board consisting of experienced engineer, ordnance,
and artillery officers, was appointed by J. C. Calhoun, Secretary of
War, to determine the calibre, form, and weight, of all the cannon
thereafter to be used in the military service. That Board, in 1819,
decided that the 24-pounder was the largest gun required, and none of
larger size were cast until 1829, when the 32-pounder was adopted.
Three years afterward, the 42-pounder, weighing about eighty-four
hundred pounds, was added ; and this continued to be the maximum
calibre for many years.



THE FORT PITT CANNON FOUNDRY. 99

In 1831, Alexander McClurg and Major William Wade became the
proprietors of the Pittsburg Cannon Foundry. Up to this date, all the
guns had been cast at the old foundry, on the ground where the post-
office now stands; but in that year a new and larger foundry was
erected on ground adjoining the boring mill, where the cannon were
thereafter cast. The Works were enlarged by adding machine shops
for the manufacture of steam engines and machinery, and for building
locomotive engines and railroad cars. And here the first locomotives
ever made west of the Allegheny mountain, were manufactured. In
1841, the establishment was purchased by Charles Knap and W. J.
Totten, who had previously been engaged in managing the Works.
They continued the manufacture of cannon, shot, and shells, and steam-
engines and machinery ; and in 1843 and 1844, they built and armed
two iron steamboats, the ¢ Jefferson” and the * Bibb,” for the United
States revenue service.

The military authorities having given mueh attention to the subject
of a further enlargement of cannon, Colonel George Bomford, Chief of
Ordnance, had, in 1839 and 1840, ordered the casting of two or three
64-pounders, eight inch calibre, and one 125-pounder, ten inch ecalibre,
at Alger’s foundry in Boston. They were designed for experimental
shell guns, and numerous trials were made with them in 1840 and 1842,
with both solid shot and shells. Up to this period, shells had not been
fired from long guns, but from mortars and howitzers only. These
experiments proved that large, heavy guns could be loaded and fired
with ease and rapidity, and that heavy shells could be safely fired from
long guns with equal rapidity, aceuracy, and range, as solid shot; and
that they could be used on board ships at sea with entire safety. These
results were so satisfactory, that in 1842, both the eight inch and the
ten ineh guns were adopted as established calibres in the military
service. After a further revision of their models in 1844, the weight
of the eight inch was 9,250 pounds, and of the ten inch, 15,500 pounds.
Turther experiments, in 1844, having more fully demonstrated the
safety and the greater efficiency of these large guns, another, still larger,
was proposed by Colonel Bomford ; and accordingly, a twelve inch gun,
or 225-pounder, was cast at Alger’s foundry in July, 1846. Tt was
tried in the same year by firing it about one hundred times, with heavy
charges. The results were satisfactory, in showing that a gun of the
enormous weight of twenty-five thousand pounds, fired with a charge
of twenty-eight pounds of powder, and throwing a loaded shell of one
hundred and eighty pounds, three and a third miles, could be safely
used, and readily handled.

Up to this period, the method universally practiced in making cannon,
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was to cast them solid, and to form the bore by drilling a hollow
eylinder into the solid metal. Lieutenant Rodman—now General
Rodman—who had in 1845 and 1846 been employed in superintending
the casting of a large number of eight inch guns at the Fort Pitt
Foundry of Knap & Totten, conceived that the manner of cooling such
large masses of iron was injurious to the quality of the casting, as has
been elsewhere alluded to; and it occurred to him, that if the gun
could be cast hollow, and be cooled from the interior, the direction of
the strains would be reversed—and that instead of aiding the powder
to burst the gun, they would increase the power of the metal to resist
the internal force.

To test the accuracy of this theory, two eight inch guns were cast
at the Fort Pitt Foundry in 1849. They were cast at the same time,
from the same melting of iron, and under like conditions in all respeets
as far as possible—except that one of them was cast solid, and cooled
from the exterior, in the usual manner, and the other was cast hollow,
and cooled from the interior. After being bored and finished, they
were proved at the same time, by continuous alternate firing, with
equal charges of powder and shot, until both were broken. The num-
ber of fires endured by each, was about three to one in favor of the
hollow east gun. This result, although favorable to the theory, was
not regarded as conclusive; and another similar trial of eight inch
guns wag made in 1851. In this, the solid cast gun was broken at the
seventy-third fire; and the hollow cast gun endured fifteen hundred
fires—and remains unbroken—without any material visible injury.

In the same year, a pair of ten inch guns were cast and tried in the
same manner ; and further similar comparative trials were made in the
years 1856 and 1857 ; until six pairs, in all, of heavy guns were made
and proved. The whole number of fires endured by the six solid cast
guns, all of which were broken, was seven hundred and seventy-two.
The number of fires endured by the six hollow cast guns, only three
of which were broken, was fifty-five hundred and fifteen. The un-
broken hollow cast guns, after having endured fifteen hundred fires
each, remain in apparent good order, and ecapable of much further ser-
vice. The manifest superiority of the hollow cast guns over those cast
solid, being thus practically demonstrated, the Seeretary of War, in
1859, ordered that all heavy guns made thereafter for the War Depart-
ment, should be cast hollow, and cooled from the interior, on the plan
invented by Captain Rodman.

The process of making the hollow cast guns, and the cooling them
from the interior, is to place in the centre of the gun-mould a water-
tight hollow core, the exterior diameter of which shall be a trifle less
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than the desired bore of the gun. While the liquid iron is passing
into the gun-mould and surrounding the core, a stream of cold water
is conducted, by a separate pipe, down through the centre of the hollow
core nearly to its bottom, where it is discharged from the pipe and
then passes up through the annular space in the core to the top of the
mould, where it passes off in a heated state. While the cooling of
the interior of the gun is thus accelerated, the cooling of the exterior
is retarded by surrounding the gun-mould with heated air, at as high
a temperature as the safety of the mould will permit, or about eight
hundred degrees. The water circulates through the interior of an
eight inch gun at the rate of about two cubic feet per minute ; and, in
the beginning, its temperature is increased while passing through
about twenty-five degrees. The circulation is continued until the
water passes out at the same temperature as that at which it entered,
when the cooling is completed.

In 1851, after the deccase of Mr. Totten, Major Wade again became
a partner in the Fort Pitt Works, and, associated with Mr. Knap, con-
tinued the manufacture of ordnance, steam-engines, and heavy ma-
chinery, until March, 1858, when the whole establishment was entirely
destroyed by fire. The rebuilding of the Works was immediately com-
menced, and in three months thereafter the casting of cannon was
resumed. In July, 1858, Major Wade retired, and Mr. H. F. Rudd
and N. K. Wade came into partnership with Mr. Knap. They had
both been for several years previously engaged in conducting the ope-
rations of the Works.

In 1859, a further experiment for the enlargement of cannon was
made ; and in December of that year, a gun of fifteen inch bore, de-
signed by Captain Rodman, was successfully cast at the Fort Pitt
Foundry. Seventy-six thousand pounds of iron were melted for this
gun, in three furnaces. The liquid iron passed in separate streams
from each furnace into a common reservoir, where it intermingled, and
then passed to the gun-mould. The gun was cast on a hollow core,
through which the water circulated at the rate of about six eubic feet
per minute, for twenty-four hours, when the core was withdrawn, and
the circulation of water thereafter continued through the cavity left by
the removal of the core for six days. The quantity of water which
passed through the interior of the gun was 3,595,300 pounds—nearly
eighteen hundred tons—and equal to forty-eight times the weight of
the iron cooled. The additional heat acquired by the water in its cir-
culation, and carrvied off from the interior of the gun, was ascertained
to be seventy-three per cent. of all the heat contained in the melted
iron when it entered the mould. The cooling of the gun occupied one
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week ; and the time employed in lifting it from the pit, and in turning,
boring, and finishing it, was nearly five months.

With the improved machinery since erected in these Works, a gun
of this class may now be cast, cooled, bored, and finished complete, all
within twenty-five days.

The gun, when finished, was sixteen feet long and forty-nine inches
in diameter, and weighed forty-nine thousand pounds.

In May, 1860, it was removed to Fort Monroe for trial ; and in the
course of that year it was fired five hundred times, with charges of
thirty-five to fifty pounds of powder, and with shells weighing from
three bundred to three hundred and thirty pounds.

The Board appointed to make these trials, composed of experienced
engineer, ordnance, and artillery officers, reported, that from the inap-
preciable injury which the gun had sustained in these trials—the
rapidity with which it was manceuvred and fired—they were decidedly
of opinion that the introduction of this class of guns was practicable
and desirable.

The manufacture and trial of this fifteen inch gun having proved
entirely successful, Captain Rodman proposed in April, 1861, that a
gun of twenty inch bore, twenty feet long, and five feet diameter,
weighing about one hundred thousand pounds, to throw a ball of one
thousand pounds, be next manufactured and tried. But as the Re-
bellion, which broke out just at this period, demanded the utmost
efforts of all officers, and the resources of all the foundries for its sup-
pression, the proposition could not then be considered.

Mr. G. V. Fox, Assistant Secretary of the Navy, ordered a fifteen
inch gun for navy service. It was cast at the Fort Pitt Works in
June, 1862 ; and was cooled in the same manner as the fifteen inch
army gun. But in order to adapt it to service in turrets on ship-
board, it was made about three feet shorter; and weighed, when
finished, forty-two thousand and three hundred pounds. It was sent
to the Washington Navy Yard, where it was tried by firing it with
charges gradually increasing from thirty to seventy pounds of powder,
and with-shot and shells weighing from three hundred and thirty to
four hundred and thirty pounds each. It endured eight hundred and
sixty-seven fires, fifty of them with sixty pounds of powder, and was
broken at last with a charge of seventy pounds of powder and a shot
of four hundred pounds. This severe test proving so satisfactory, it
was decided to introduce guns of this class into service. And accord-
ingly, thirty of them were cast, and ordered on hoard the earliest tur-
reted vessels constructed.

The great advantage of employing this larger class of guns in ser-
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vice, was soon after demonstrated by the capture of the Rebel iron-clad
ram “Atlanta” by the ‘ Weehawken,” June 17th, 1863. A single
fifteen inch shot from the “ Weehawken” broke the armor and wood
backing of the Atlanta, prostrating forty men by the concussion, and
wounding many more by the broken fragments of the iron and the
splinters. The safety and convenience with which this class of fifteen
inch guns may be served, in. both forts and ships, and the immense
superiority of their destructive powers over all other eannon heretofore
used or known having been thus practically established, Captain Rod-
man’s proposition to make a twenty inch gun was considered and ap-
proved ; and in 1863, the Secretary of War, Mr. Stanton, ordered that
one be made at the Fort Pitt Foundry—where the first twenty inch
gun ever made was cast, in February, 1864.

The rough casting for this gun was twenty-five feet long, five feet
and a half diameter in its largest part. One hundred and seventy-two
thousand pounds of iron was melted for it. It was cast on a hollow
core, and cooled from the interior, in the same manner as the fifteen
inch gun before deseribed. When bored and finished it was twenty
feet four inches long, sixty-four inches diameter, and weighed one hun-
dred and sixteen thousand five hundred pounds. It was sent fo Fort
Hamilton, New York, where it was mounted on an iron gun-carriage,
and tried in Oectober, 1864, by firing it five times, with charges of
eighty,.one hundred, and one hundred and twenty-five pounds of pow-
der, with a solid shot of one thousand and eighty pounds. It endured
these fires without any perceptible injury.

In May, 1864, a twenty inch gun was cast for the navy. Its length
is about three feet less than the army twenty-inch gun, and weighs
ninety-eight thousand nine hundred pounds. It was proved in April,
1865, by firing it eight times, with charges of sixty, eighty, and one
hundred pounds of powder, and one solid shot of one thousand and
eighty pounds, without injury. It has not yet been placed on board a
ship. - :

Both of these twenty inch guns have thus far proved to be entirely
safe, and preparations are now in progress for testing their durability,
and for ascertaining the extent of their destructive powers against the
strongest iron-clad vessels and fortifications.

In the progress of thé manufacture of cannon in the United States,
the calibres have been emlarged from the twenty-four pounder, estab-
lished in 1819, to the one thousand pounder, cast in 1864—an increase
of forty-five fold in a period of forty-five years; and but for its pro-
jecting trunnions, the largest gun of 1819 could be used in the gun of
1864 as a projectile, and be fired from it against an adversary instead
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of shot or shells. Tt is not improbable that soon after a full trial of the
twenty inch guns, others of twice their weight will be cast and tried, since
the method of interior eooling permits an indefinite extension of size.

To meet the suddenly increased demand for heavy cannon, shot, and
shells, on the breaking out of the rebellion in 1861, the Fort Pitt Works
were much enlarged, by adding new buildings, large furnaces, and
heavy machinery, at a cost in all of about $240,000.

In 1863, Charles Knap again became the sole proprietor of the estab-
lishment, which is now one of the largest and most complete cannon
foundries in the United States or in Hurope, as no other is known
having the capability of manufacturing guns of such enormous size, or
of producing any other kinds with equal despateh. It is now the oldest
cannon foundry in the United States, having survived for more than
twenty years all others which existed when it was first established in
1814. Its proprietors had each in continuous succession heen previ-
ously engaged in conducting its operations, thus inheriting whatever
knowledge of the art had been acquired by the cumulative experience
of their predecessors for more than half a century.

The Works are built in the form of a hollow square, on a lot of ground
four hundred by two hundred feet, ocenpying the four sides of an entire
city block, bounded on three sides by public streets, and on the other
by the Allegheny river. The foundry contains six reverberatory air
furnaces, capable of melting from twelve to fifty tons each, and two
cupalo furnaces capable of melting twenty tons, If all of them were
put in operation at the same time, they would be capable of melting
one hundred and sixty tons of iron, and of making a casting of that
weight in one single piece. There are fifteen gun pits in the foundry
floor, in which the moulds are placed vertically on end when the guns
are cast  Grate bars and ash pits are placed in the bottom of the pits
for receiving fuel, with underground air flues communicating with
them for the purpose of heating the pits while the guns are cooling.

The boring mill contains thirty-one lathes, employed in turning,
boring, and finishing cannon, besides other special machines for dress-
ing irregular curves, which cannot be accomplished by ordinary turning
or planing machines. The lathe constructed specially for the twenty
inch guns is sixty feet long and eight feet wide, and weighs ninety
thousand pounds. The boring tool does not revolve while the gun is
boring, but advances in the line of the axis of the gun while the latter
is revolving. When all the lathes are in full work, the weight of guns
in revolving motion at the same time exceeds four hundred tons. The
lathes have turned, bored, and finished complete eighteen heavy guns
per week, viz. : two of fifteen inch, ten of ten inch, and six of eight
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inch; or at the rate of nine hundred guns per annum, requiring eleven
thousand tons of melted iron.

The casting and boring apartments contain twelve large cranes, eight

. of which are worked by steam power. Four of the latter are capable
of lifting, lowering, and moving horizontally, forty-five tons each, and
all the others from fifteen to twenty tons each.

By means of the steam power cranes and other machinery, the hea-
viest gung are lifted out of the pits in which they are cast, and moved
from place to place through successive lathes and machines until they
are finished complete, when they are sent out of the Works and loaded
on railroad cars for distant transportation by steam power alone.

The importance of obtaining iron of the best quality for use in a
cannon foundry, has led to the employment of various methods for
ascertaining its qualities by actual mechanical tests before using it in
guns. By comparing these tests with the endurance of guns subjected
to an extreme proof trial by firing with powder and shot until they -
burst, the mechanical tests indicate the qualities of iron most suitable
for making the strongest guns. The methods now practiced ave, first
to examine the crude pig-iron closely with the practiced eye of an expe-
rienced founder before it is put into the furnace. Such pigs as are
approved, are then placed in the furnace, and when melted, small quan-
tities are taken out at frequent intervals and cast into small moulds,
and as soon as the bars are cooled, they are broken and the fractured
surface is examined to ascertain the condition of the iron, and to guide
its further treatment in the furnace.

Whenever a gun is cast, a test bar from the same iron is cast in a
separate mould, which cools within a few hours, and is tested before
the next gun is cast. When the gun head is cut off, a sample is cut
from that part of it which is nearest to the muzzle of the gun, and
tested. This sample is the best representative of the quality of the
iron in the body of the gun which can be obtained. But as this cannot
be tested for several days after the gun is cast and cooled, the approxi-
mate test of the test bar serves as a guide for preparing the iron for the
gun fo be next cast.

The machine used for testing the iron was invented by Major Wade,
in 1844, and has since been enlarged and improved by Major Rodman.
It is made to exert a force of one hundred thousand pounds, which is
applied or removed with great facility by the simple turning of a hand-
crank, and it measures accurately to a single pound the resistance
offered by the body under trial. It is arranged for measuring the resist-
ance of metal to tensile, transverse, torsional, crushing, and bursting
forces ; for measuring the extension, deflection, compression, and per-
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manent set, in either form of strain, and for determining the relative
hardness of metals.

The specific gravity is ascertained by a hydrometer, designed by
Major Wade, which receives specimens of any weight notv exceeding
two pounds. It is exceedingly sensitive, and gives the weight lost by
the specimen, in distilled water, to the one hundred and forty thou-
sandth part of the specimen weighed. Duplicates of these testing
machines were obtained and sent to England, for use in the Woolwich
arsenal, by a special commission of English officers, who visited the
United States in 1854 for the purpose of examining the machinery used
in our national armories, duplicates of which, also, they procured for
use in their public armory at Enfield.

The instruments used in verifying the dimensions of cannon are nu-
merous and well devised. The ¢ Star Guage,” which measures the
diameter of the bore, the part in which the greatest accuracy is required,
denotes differences so minute as the one thousandth part of an inch
And such is the perfection of the boring machinery, and the skilfulness
of the workmen now employed, that the variations from the preseribed
diameter of the bore rarely exceeds the one five hundredth part of an
inch in any part of the hore.

Government inspecting officers are present, and witness all the suc-
cessive operations in the manufacture of cannon, from the selection of the
iron for melting up to the completion of the gun, all of which they note
and register. 'When the guns are finished, they are carefully in-
spected, weighed, and proved; and when they are received, the
ingpector stamps upon them the official marks of reception. The
instrument by which they are weighed has a capacity of one hun-
dred tons. A register of all the details of the manufacture of each
cannon cast, and of all the tests made, is kept in the foundry books
also. So that a minute and exact history of every gun in the public
service is preserved in the ordnance offices at Washington and at the
foundries. ¥

There is probably no single establishment in the United States which
attracted so much of public attention during the war as the Fort Pitt
Foundry. It was thronged daily with visitors. Many travelling stran-
gers in passing would delay their journey a day or two in order to visit
the Works. Distinguished military and naval officers from England,
‘France, Spain, Russia, Sweden, Denmark, Prussia, Sardinia, and Aus-
tria, who had come from Europe to observe the operations of our armies
in the field, or to note the progress of the war, and the manner of con-
ducting it, came from Washington city for the special purpose of
examining the Works, and to witness the casting of the monster cannon.
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The Pittsburgh Copper and Brass Works,

Owned by Dr. C. G. Hussey and Hon. Thomas M. Howe, is another
notable establishment, and the first of the kind built west of the Alle-
gheny mountains. The Works were erected in the year 1850, and are
located on the bank of the Monongahela river, in the immediate sub-
urbs of the city. All descriptions of rolled and pressed copper are
made here from ore obtained in the mines of Lake Superior, in two of
the most prominent of which, viz.: the * Cliff” and “ National,” the
proprietors of these Works are largely interested, and of which they are
also officers and mahagers. As this was the first establishment pro-
jected for working exclusively American copper, and ag the ‘senior part-
ner was one of the first successful explorers and adventurers in the
copper regi;ms of Lake Superior, his history is that of a pioneer in the
development of what has become an important element of national
wealth,

The attention of Dr. C. G. Hussey was attracted to the Lake Supe-
rior region in the summer of 1843, immediately following the consumma-
tion of the Chippewa Treaty, which extinguished the possessory claims
of the numerous tribes of Indians known by that name, and he dis-
patched thereto during the same season a small party to make the neces-
sary examinations preliminary to the organization of a regular mining
foree, if their report should be favorable. In the summer of 1844, he
visited the region himself, and under his directions was commenced the
first mining shaft, which was sunk in the vicinity of what is now known
as “ Copper Harbor,” on a tract selected in pursuance of the first per-
mit to locate lands issued by the United States Government. In the
following summer, regular mining operations were commenced by the
company originated by Dr. Hussey, and known as the “ Pittsburgh and
Boston Mining Company,” of which he is now the President, on the
second tract selected in that region, and upon which is located the cel-
ebrated “ Cliff Mine.” This mine was the first to give character to the
section as a reliable and remunerating copper producing distriet, and
up to this time it has produced more than seven millions of dellars’
worth of copper, and paid to its stockholders a sum exceeding two
millions of dollars.

The Pittshurgh Copper-Works, it will thus be perceived, are the
proper and legitimate outgrowth of the extensive and profitable mining
enterprizes with which its proprietors have been long and intimately
associated.

The ore is hrought from the mines in solid masses of native copper,
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cut with a cold chisel, for convenience of transport, into pieces weigh-
ing three and four hundred weight, and is often of great thickness.
When smelted, it is cast into bars and ingots, or rolled into sheets, and
in these forms is sent to the various seats of manufacture in the United
States. :

In addition to manufacturing all varieties of braziers, sheet, bar, and
ingot copper, the proprietors of these Works are also manufacturers
of sheet brass and brass kettles, and dealers in tin plate, block tin,
spelter.,

Hussey, Wells & Co.'s Steel Works,

Owned in great part by the proprietors of the Copper-Works just no-
ticed, are also noteworthy on account of being one of the first estab-
lished and extensive steel manufactories in the United States.

The buildings, located in the central part of the city, cover an area
of nearly three acres, including rolling-mills, hammer mills, melting
shops, furnaces, ete. The machinery for forging and finishing the steel
includes six train of rolls, one train for rolling large circular saw plates,
and a large number of steam and other hammers. The whole is pro-
pelled by eight steam-engines, which are supplied from nine boilers of
large dimensions. The total capacity of the Works at the present time
amounts to twenty tons of steel per day.
~ This firm use none but the best American iron, without admixture
with foreign varieties, and as the quality of their Cast Steel is warranted
to be equal to the best English steel, they have demonstrated that
America has ores as well adapted to this purpose as those found in iso-
lated localities in Norway and Sweden ; and as they were among the
most enterprising and persistent in overcoming the difficulties that con-
fronted the pioneer manufacturers in this department, and are now pro-
ducing, of purely American stock, steel of a high standard and uniform
quality, they are entitled to the credit that belongs to those who have
contributed any important advance toward the consummation of com-
mereial independence.

Besides the Works just mentioned, there are six other extensive Steel
manufaetories in Pittsburg, viz. : AnpErson, Cooke & Co., PARK
BroreERS & Co., S1NGER, N1Miok & Co., HATLMAN, Rauy & Co , REr-
TER & Co., and Brown & Co.

L 4
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The 0'Hara Glassworks—Jas B. Lyon & Company, Proprietors,

Is probably the best representative that could be selected of the many
excellent establishments of the same description for which Pittsburgh
is famous. Hstablished for nearly a quarter of a century, and enter-
prising in originating novel designs, they have accumulated an immense
stock of patterns, or metal moulds, some of which have cost two and
others three hundred dollars each. The Glassware made here is re-
markable for its clearness, smoothness, and purity of color, and the
designs are excellently adapted to the material and mode of production.
The silex used is a sand of a beautiful quality, found in Berkshire
county, Massachusetts, and the minium is manufactured by the firm
from pig-lead brought from the State of Illinois.

The (lasshouse, an extensive structure, one hundred and fifty by
fifty feet, contains three large furnaces, each of which is capable of
accommodating ten pots, that hold a batch of three thousand pounds of
metal. These pots are all made on the premises, of a clay obtained
from Missouri, which is found preferable to the imported.

Contiguous to the furnaces are five annealing ovens for tempering
the glass after being made; and opposite are four furnaces, known
technically as ‘“glory holes,” where the glassware is revitrified and
polished, by which it obtains that clear, elegant, and gem-like appear-
ance that is so desirable and pleasing to the eye. On the ground-floor

_are also the mill room, for grinding the clay ; the pot room, where these
huge receptacles are made; the lead house, where the lead used in
making the glass is converted into litharge ; a blacksmith shop, and
other apartments of more or less importance in the operations of the
establishment.

Ascending to the second floor, we come first to the pattern shop, where
the moulds are designed and prepared, first in wood, then in plaster of
Paris, and finally in iron. Adjoining this is the turning and repairing
room, which is a miniature machine shop, provided with lathes and all
the requi..:,ite tools for repairing, turning, and polishing the interior of
the moulds to the smoothness and delicacy of a mirror—the importance
of which will be readily understood when we state that any defect in
the mould reappears in a blemish in the glass. The grinding and final
polishing of the wares are done in the third story, where there are a
dozen or more grindstones revolving with immense velocity, and driven
by steam power. On the second floor are also the receiving and pack-
ing rooms, each forty by seventy-five feet. Here the final operations
of inspecting; assorting, and packing the wares of the firm are carried
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on, under the personal supervision of a junior partner, preparatory to
their shipment to all parts of the South and West.

These Works, when fully occupied, consume annually about seven
thousand tons of coal, employ one hundred and thirty hands, and pro-
duce about $500,000 worth of Glass annually. The weight of raw
materials used in a year is eight hundred tons, which yield in finished
wares about seven hundred and eight tons, thus showing a loss of
only fourteen per cent.

The Eoglish Commissioners, in their Report on the “ Industry of the
United States,” remark that the Glass manufactures of this country
‘are fairly established, and there ean be no doubt of the present healthy
position and future progress of this branch of industry. With superior
metals in abundance, and skilled labor increasing with the development
of the trade in which it is employed, the progress from the earlier pro-
duetions, in which articles of comimon use were the staple, to those
rich and decorative works, which belong to luxury rather than utility,
has been steady and eontinuous; and though, from the position of the
people, the more useful articles are those to which the manufacturer
directs most attention, there is a laudable spirit abroad which compels
him to attend to those branches of his trade wherein his Huropean
rival excels in the artistic elements of produetion. It must be remem-
bered, too, that the manufacturing Glass by means of metal moulds in
imitation of cutting, now generally known as ‘Pressed Glass,’ is an
American invention, and was first introduced into England in 1834.”

The firm of Jas B. Lyon & Co., who are the proprietors of the
¢ O’Hara Glassworks,” consists of four partners, viz. : Jas B. LivoN,
J. P. Scorr, WitniaMm Jounsron, and Winniam 8. Dixon.
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The Pittsburg Iron Works—J. Painter & Sons, Proprietors,

Located in West Pittsburg, is a fair representative of the many excel-
lent Rolling Mills and Iron Works of which Pittsburg is the centre.
They were originally erected in 1836, by Frederick Lorenz & James
Cuddy, and provided with ten puddling and six heating furnaces, four
trains of rolls, and about twenty-five nail machines. The principal
building is of frame, with iron roof, two hundred and fifty by one hun-
dred feet ; but besides this, the firm own another mill, seventy by one
hundred and forty feet, and numerous out-buildings, all with iron or
slate roofs, for roll turning, warchouses, ete. In connection with the
Works, and the property of the firm, are about one hundred tenement °
houses, occupied exclusively by their employees, who number over
four hundred men, and with their families make a “ settlement” of over
fifteen hundred persons, directly dependent upon the Works for their
means of subsistence. Many of the workmen have been especially
trained for particular branches, and some have been connected with
. the Works fifteen and twenty years, and attained by long practice ex-
traordinary proficiency.

The machinery in thf rolling mill has been greatly improved and
increased within a few years, and now includes twenty-three puddling
farnaces, seven heating furnaces, one sixteen-inch train of rolls, one
twelve-inch, and three eight-inch, and one sheet roll (making sheets
and plates up to thirty inches in width), besides a * Burden’s
Squeezer,” and all the other late improvements to economize labor
and material. The firm have a patent for the saving of the “fix” in the
boiling furnaces, whereby they can save fifty per cent. over the old
method. There are in the Works seven engines, of which the two
largest have twenty-two inch eylinders, with fifteen feet stroke of
piston, and seven boilers, each thirty feet long and forty-two inches in
diameter.

The produects of these works consist of Merchant Bar Iron of all
descriptions, Sheets and Plates, Bands, Ovals, Squares, Rounds, and
Tub and Pail Hoops. Of these last-mentioned articles Messrs. Painter
& Sons supply nearly all the manufacturers of wooden ware in the
West and Northwest. By long experience they are able to roll all the
lighter descriptions of bands and hoops to a more uniform and exact
gauge and width than the imported English, and, with one exception,
perhaps superior to any made in this country. The capacity of these
Works is fully equal to the production of twelve thousand tons of
finished iron per annum, and it is claimed that their manufactures are
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superior to the best English imported iron, and equal to the best
American,

Mr. JacoB PAINTER, the senior partner in the firm, was born in the
year 1802, in Westmoreland county, Pennsylvania, near the town of
Greensburg. In 1828 he settled in Pittsburg, and for several years
was a prominent wholesale grocer. Subsequently he became inter-
ested in the Iron manufacture, and was a partner in the firm of Lorenz,
Sterling & Co., Zug, Lindsay & Co., and Zug & Painter, the former
proprietors of the Pittsburg Iron Works. He has also been largely
interested for many years in Charcoal Blast Furnaces in the Allegheny
river region.
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No. of

Manufactures. Establish-  Capital
ments, Invested.
4.00n0e  $248,000......
" § RO 12,950......
211,685......
T2,185.....
76,000......
70,000.
124,800.

Agricultural Implements.
Blacksmithing..
Boots and Shoes..
Baker’s Bread and Crackers....
Brass Founding..........
Bichromate of Potash.
Brick ..

“  Fire .
Brooms...... Tt
BOXOH e nsssssssssonsn E W

Blocks and Pumps.
Burning Fluid..
Carriages. .
Clothing .....
Confectionery...
Carpets...ccocnuan
Cigars and Tobacco..
Cloaks and Mantillas..
Copper Smelting........
Cooperage.....
Cotton Goods.

Chemicals . 12, 000
33,400......
43,450......
42,200......
Flour and Meal...... 72,000......
Furniture, Cabinet, 266,400......
Fringes, Laces, ete., 35,800......
Fruits, Preserved. 26,500.....
Fire-Arms..... 12,000......

(017 SRR
Hoop Skirts.....
Hats and Caps. 60,840......
Horseshoes.... 1,300......
Iron, Bar and Sheet... 2.ees  225,000.....

*  Castings {lnclndmg Btovea)

1,100,000.
2,500......

100,000......
106,000......

70,000.
137,000......
335,100......
70,000......

Mathematical and Surg. Instrnts.
Machinery, Steam-Engines, etc.,...
Morocco Dressing...
Marble and Stone Worl
Millwrighting ...ceeeeeees
Mirrors and Gilt Frames.........
Nails, Horsesh

Nuts and Bolts.......

wee

2,500......

i OB

Cost of
Raw Ma-
terial.
$85,450...0.
11,047......
355,787
277,722
07,460......
100,300,

116,916.

1,837,203......

43,587 c0uns

6,206,
264,703,

17,450.....

. ]050000....

154,720......
82,500,
12 000......

548,550......
193,489......
18,121,

3,019......
132,000......

186,412,100
89,000......
9234,050......
25,600,
18,500,
845,165......
117,300......
108,288.

4095......
9,450......

Male
Hands.

0.

401......
1615000

1560000

189......
Biioens
10......
Dot
1diiss

Female
Hands.

Bunvees

anenan

113

Value of
Annnal
Product.
$233,500
37,680
871,667
460,585
154,000
135,000
278,600
18,000
63,358
27,300
12,450
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No. of Cost of Value of
Manufactures. Establish-  Capital Raw Ma-~ Female Annual

ments. Invested. terial. Hands.  Product.

Oil, Linseed. .....counvseins 14 100,000.,0.0s  178,000.0000 233,000
Oysters, Packed B i 1,025,920
Organs.... g SR 12,000
Printing. Wk avas 324,954
Paper, Printing. T 4,000 30,000
Paints........ &, 3,500...... 24,055
Piano-Fortes . duat 117,600 266,000
Plumbing...... 4., 22,100...... 50,300
Pork Packing.... 5. 187,680, 928,235
Bash, Doors, and Blinds.. 4. 13,700...... 23,840
Seales and Balances.. 2 1 20,000 10,000
Sugar, Refined..... g 250,000 2,300,000
Soap and Candles.. 10.. 143,700...... 433,340
Saddlery and Harr 23, 75,700...... 210,491
8hip and Boat Building.. 168 305,600...... 606,822
Shipsmithing. 5 7,800...... + 32,250
Sail Making Fians 11,200...... 125,400
Bhirts.....oouuee 2.. 7,500...... 35,000
Silver Ware.. x 1. 20,000...... 30,000
BHOG i P Lo 5 42,463.... 56,480
Tin, Copper, and Sheet-Tron Ware  87. 88,500.... 282,030
Upholstery.......... 4. 11,500...... 47,045
Vinegar.. 5. 11,020
Wheelwrighting, = b 1 RS 39,185
Wire Work.......... diciin 5,000 23,100
Total, including miscellaneous man- — _— —
ufactures not above specified...... 1,100 $0,000,107 $12,624,737 12,388 4,666 $21,083,517
Aggregate of Baltimore County......1,810 #13,780,757  £18,068,683 15,925 5,907  $20,501,758
Aggrogate of State of Maryland.....3,083 $23,230,608  $25,404,007 21,930 6,773  $41,785,167

Increase since 1850, per cent. 26.3

Hayward, Bartlett & Co.’s Foundry and Locomotive Works

Are among the most prominent of the manufacturing establishments in
the city of Baltimore. They consist of two entire, distinet Works, and
both extensive.

The general Iron Foundry of this firm occupies two squares of gronnd
at the corner of Pratt and Scoft streets, and the square at the corner
of Scott and MeHenry streets. This was established, in 1844, as a Stove
Foundry, to which afterward was added the manufacture of Railing
and other ornamental Iron work. As Iron came into general use for
architectural purposes, their attention was directed to this branch, and
with such success that they are now among the most extensive manu-
facturers in the country, having constructed a large portion of the
elaborate Iron work used in the city of Baltimore and many sections
of the South. Within the last ten years the firm have also engaged
largely in the construction of Apparatus for heating by steam and hot
water, in which they have been also remarkably successful, having sup-
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plied not only many of the private and public buildings of Baltimore,
but the Treasury building in Washington, and the Custom-houses in
Portland, Me., in Buffalo, N. Y., and New York city. The size of the
establishment and its adaptability furnish conveniences for the prosecu-
tion of all these different branches without conflict, as each department
has its foreman and distinet set of workmen, from the Pattern shop to
the Japanning and Gilding rooms.

In 1863, they assumed control of the extensive Works widely known
as ‘‘ Winang’ Locomotive Works.” They were established by Ross
Winans, HEsq., who removed to the city of Baltimore in 1830, and
entered the employ of the Baltimore and Ohio Railroad—which then
extended only to Ellicott’s Mills—as Assistant Hngineer. In 1835,
he commenced the manufacture of machinery under the patronage
of that road, and in 1838 founded these Works. Commencing with
the manufacture of Chilled Cast-iron Wheels, he gradually extended
his business until it embraced the construction of Locomotives, and,
up to 1850, he had furnished the Roads in this section with over two
hundred first class freight engines, known as the “ Camel.”

These Works adjoin the shops of the Baltimore and Ohio Railroad
Company, and now occupy an area of four acres of ground, more than
half of which is under one roof. The Boiler shop, in which from
sixty to seventy hands are usually employed, has capacity for building
twelve boilers at once. Adjoining this is the room for fitting up
wheels and placing them under frames, and immediately adjacent,
another for making Water Tanks. Then follow the Pattern Makers’ and
Carpenters’ shops, in which some twenty-five hands are employed.
Next are the Foundry and Smiths’ shop, which contains forty-three
forges, trip-hammers, and furnaces, with every other facility requi-
site for making frames, axles, and other heavy forgings. In this one
hundred and fifty hands are ordinarily employed. But probably the
most attractive feature of the establishment is the Machine shop, with
its varied machinery, all moved by two powerful engines—this is large
enough to furnish accommodations for two hundred and fifty workmen.
Adjoining the Machine shop is a systematically arranged Storeroom
for finished work, which connects with the Erecting shop, where a
corps of mechanics set up the work as it comes from the different
departments, after which it is rolled forward on railway tracks to the
Paint shop.

The establishment has tools and shops sufficient to accommodate a
thousand workmen, as many as eight hundred having been employed
at one time. The present proprietors have changed the name to “The
Baltimore Locomotive Works,” added some of the best modern ma-
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chinery, and are now constructing a new series of different styles of
coal and wood burning engines, both freight and passenger.

The gentlemen composing this enterprising firm are J. H. Hayward,
D. L. Bartlett, and H. W. Robbins.

The Abbott Iron Company’s Mills,

Near Baltimore, are among the largest and most celebrated Rolling-
Mills in the United States. They are four in number, with another in
course of erection, which it is intended shall be second to none in the
completeness of its appointments. The original mill, built by Horace
Abbott, in 1850, for rolling Plate and Boiler Iron, contains four heat-
ing and two puddling furnaces, a pair of eight feet plate rolls, and a
train of muck rolls. At the time of its erection this Mill was larger
than any before attempted in this country, and predictions were freely
made that it would ruin its originator. Mill No. 2, completed in 1857,
contains three heating and two puddling furnaces, a Nasmyth steam-
hammer, one pair of eight feet and one pair of ten feet rolls—the latter
being the longest plate rolls ever made in this country. Mill No. 3,
built by Mr. Abbott in 1858, for manufacturing thin plates for Gas
Pipe, Boiler Tubes, etc., contains two heating furnaces, and a pair of
five feet rolls.

Mill No. 4, completed in the summer of 1861, containg three heating
and four double puddling furnaces, a pair of ten feet rolls, a pair of
“breaking down” rolls, a Nasmyth hammer, and other machinery, of
the most approved and substantial character.

It was at these Mills that the armor plates for the original *“ Monitor”
were made, which protected that little vessel from the shot and shell
of her enemy so effectually that not a plate was pierced or injured.
When Captain Ericsson had originated this form of iron-clad, he was
apprehensive this country possessed no mills of sufficient capacity to
furnish the Armor Plates of the requisite thickness and dimensions, and
supposed he would be compelled to import them from England. Before
doing so, however, he applied to Mr. Abbott, who at once agreed to
undertake their manufacture, and completed the order in a shorter time
than was anticipated. Had the completion of the Monitor been de-
layed, as it might have been, by the necessity of sending abroad for her
armor plates, there would have been no obstacle to prevent the Rebel
ram ‘“ Merrimac” from destroying our wooden fleet, and blockading the
city of New York. Mr. Abbhott subséqguently furnished the armor
plates for nearly all the vessels of the Monitor class built on the
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Actlantic coast, and also for the “ Roanoke,” “Agamenticus,” * Monad-
nock,” and several other government vessels; and in 1863 he ‘com-
pleted an order for two hundred and fifty thousand pounds of rolled
iron in forty-eight hours—which elicited from the head of the Navy
Department a letter highly approbatory of his fidelity and energy.

Horace Abbott, the founder of these Works, was born in Worcester
county, Massachusetts, in 1806, and removed to Baltimore in 1836,
where he purchased an interest in the Works known as the “ Canton
Forges,” formerly owned and operated by Peter Cooper, Esq., of New
York. He engaged in the business of manufacturing Wrought-Iron
Shafts, Cranks, Axles, etc., for steamboat and railroad purposes, and
claims the credit of having made the first large steamboat shaft ever
forged in this country. This shaft was made for the Russian frigate
“ Kamchatka,” and was exhibited at the Exchange in New York, where
it attracted considerable attention. Mr. Abbott continued in this busi-
ness until 1850, when he built his first Rolling-Mill ; which was fol-
lowed by others, as stated above. In August, 1865, he disposed of
his Works to an association of capitalists, who organized a stock com-
pany known as the Abbott Iron Company of Baltimore City, who
unanimously elected Mr. Abbott President, which position he now
holds.

Charles Reeder’s Marine Engine Works

Are among the old established institutions of Baltimore, dating their
origin from a period nearly contemporary with our last war with Great
Britain. They were founded by the father of the present proprietor,
also named Charles Reeder, who removed from Pennsylvania to Balti-
more in 1818, and built the first steamboat engine constructed in that
city. He was distinguished for his mechanical skill and fidelity of
workmanship, and established and maintained, during a long series of
years, a wide-spread and enviable reputation. His son—the present
proprietor—received his rudimentary instructions in the machinist’s art
in the workshop of his father, and in 1837 became a member of the
« firm, then known as C. Reeder & Sons. ° He aided in the construction
of several vessels that, in their day, were considered of the first class ;
among others the steamer  Natchez,” of eight hundred tons, built to run
between New York and Natchez, Mississippi.

Since 18447, Mr. Charles Reeder has been sole proprietor of these
Works, and within this period has furnished machinery for a number
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of ocean and river steamers of large size. Probably the vessel that
first attracted attention to his merits as a builder of Marine Engines,
was the “Isabel,” a steamer of twelve hundred tons, employed to carry
the mails between Charleston and Havana, in the machinery of which
he made several important improvements that rendered her eminently
successful. Her superior speed and punctuality of arrival were so
marked, that in Charleston she was called the “ Chronometer.” One
distinguishing peculiarity of this vessel was, that her wheel houses were
elevated some twelve feet above the water, while all other ocean steam-
ers that had previously been built, and were at that time building, in
this country, had their wheel houses only five or six feet above the
- water. No ocean steamers on the old plan have since been built, and
the elevated wheel houses, of which the “Isabel” was the first, have
been universally adopted.

Subsequently, the ¢ Tennessee” and ¢ Louisiana,” and a number of
other suceessful steamers for sea and river service, were furnished with
machinery at these Works, the latest being the United States Revenue
Steamer “ Hugh McCulloch,” which has received high commendation
for the superior quality and excellent performance of her machinery.

This establishment usually employs one hundred and fifty hands, and
its business embraces the construction of Stationary as well as Marine
steam-engines, and manufacturing and mining machinery ; for which
ample facilities are afforded and every convenience is provided for exe-
cuting work expeditiously.
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[According to the census of 1860 the aggregate of production in New York City exceeded that of any

rther city in the Union.

It is but fair to add, however, that the items of Printing, Book, Job and

Sewspaper, amounting to over ten milli~ns of dollars, and of Sugar Refining, amounting to over nine-
ieen millions of dollars, caused Loe excess of production.]

Manufactures.
Agricultural implements...
ATGOROL i visansinguspaensnn
Artificial AOWers..cvveeernnen
Bakers' bread and crackers
Billiard tables...cu.eeseessss
Bookbinding and ‘bla.nk

books...
Boots and shoes
Boxes, paper ,.......
Brass founding
Britannia ware..
Brushes.........
Candles, adamantine
Caps.
Curds, playing
Carpets .....
Carriages and coaches ......
Cars and omnibuses.........
Chairs.......
Chemicals..
Cigars...con-
Cloaks and mantillas,
Clothing . vseiissansass
Coffee and spice grlndlng £
Confectionery. ...
Coopering,
Copper work
Cordage..
Cured meats... .
Drain pipe, pottery, ete....
Drugs, medicines, ete. ......
Earthenware.. v ..
Edge tools....ccccuuuis
Embroideries....
Engraving, plate a.nd pla.te

printing ...
Engraving, seul and die

BIRIKATIE. oansnnmsassives
Engraving, wood..
Envelopes..
Firearms..
Fire engines.
Fishing tackle & fish-hooks

"

No. of
Establish-
ments.

Lo

7.
i
v
2.

29.u0
Darrans
Tiiien
i
L

Brooklyn
and Wil-
liamsburg,
Male Female Value of Annual
Capital. hands, hands. Produnct. Produet.
$5,000...... 20...5.. wien  $33,500...... $256,000
198 000..on” Hieen 500,000...... 1,249,000
237,200..... . |
578,748..100e 998 ..... 1,139,845
49,000...... 134....06
407400000 58D
822,977
178,259...... 5,000
11,500......
283,100...... . 14,780
276,000...... 414,000...... 180,000
67,050...... 859,607 ...... g
63,000...... 154,000......
766,200...... 940,149 ......
179,500.. 699,825...... 113,500
100,000...... 125,000.00000
804,425....00 714,026......
28,000.. 82,500..... 459,800
277,100...... 1,114,451.. 169,930
81,700...... 618,400,
5,645,800... ... .. 17,011,870...... 210,486
179,100...... 426,184 ..... 100,538
352,150...... 1,208,536...... 37,720
207,850...... 538,160...... 481,606
75,700., 265,200...... 131,434
96,850.....0 190,600 1,300,196
678,000...... > 8,211,730
17,800...... 6o 204,700...... 372,605
155,400...... 18......  480,200..... 10,000
160,000.., B.eevee  165,000.. 45,000
20,400.. ; 55,812
11,000...... FBiinien 56,218......
48,850 e XSO Ok e
BE8000 i R e 2.  162790......
49,650...... . 138,666..
235,800...... 179. 602,700
26,300.. - 62,850......
43,500...... o weisss | BR880,
8,900...... 10L0A andae 13,000...... 157,000
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No. of
Establish-
Manufactures. ments. Capital.

Floar and meal....cccnerannse 8. B272,800.....,
Furniture, cabinet 185...... 1,451,5600......
Furs.. 4
Gas...

Gas fixtures
Gas meters. ........ Licssns 75,000......
Gilt frames, mirrors, ete.... 2......  189,600......
BHIRBEWEYE, s dwresinasieiiin L e 5,300......

Gold and silver refining

and ASSAYIng ...iccivernisns §......  229,800......
Gold chains, jewelry, ete.. 1,204,048.
Gold leaf........ccumunune 16,000,
Gold watch cases, ete. vuu 96,900,000
Grates and fenders.. ........ 85,000......
Gutta percha goods........
Haircloth
Hats: silk, felt, and straw
FLOOD SIIT8 v i angnsnstinesese
India-rubber goods.,
Ink, printing ...
Ink, writing.....
Iron forging......
Iron founding........
Iron, galvanized..
Iron, malleable......
Iron, pig.......
Iron pipes......
Iron and wire railing.......
Iron machinery, steam en-

EANEE, OL0. svinensnsserasssanses 42...... 2,511,100..000s
Lamps and lanterns ....... 88,000.....e
Lead, lead pipe and shot .. 950,000......
Leather .....coaeese 66,000

297,100......

Leather belting and hose.. 104,000
Lithographing ......cceasseens 157,850.....s
T R ey " 61,900,000
108,600,400
443,000,
494,700
110,000
Mathematical instruments. 137,900.

Malt Hguors...oeomvassesssnssese  $6.0000 1,605,090......
Military equipments......... (e, 42,300......
Military ornaments
Millinery. c........
Millinery goods
Mineral water......
Moroeco......
Musical instruments, mis-
eellaneous.
Melodeons ..
Organs ..
Piano-fortes
Nails and spikes..
Nuts, bolts and washers ... L - 41,000,100
O18, (COBL. s ses i is s msirnan L 50,000......

Male
hands.

s (b
2,680

257 0vvin
2,020......

1200
368.00uee

102......
3370

2,869.1.000
102......

98 ueses
61......
97rieee
832......
172......
. J
645......

16......
102......
11800

R e

Brooklyn
and Wil-
liamsburg,
Female Value of Annual
hands. Product. Produet.
veenee B2,612,500.....,  $203,000
19...... 8,789,684..... 278,528
600...... 1,970,180...... 61,000
oo 8,284,500...... 767,000
..... " 635,950...... 97,000
..... o 100,000
akeans 548,300...... 20,000
82,750...... 504,436
420,570......
92,497,761...... 148,700
85,372,000
337,600......
161,000...... 31,700
125,750.
95,500,
9,215,783...... 1,632,456
2,064,667...... 167,900
380,000......
542,000 60,000
81,658, 12,000
130,000.
2,571,490...... 286,870
84,000......
20,000......
216,000......
e 250,000 85,000
720,450 48,000
voons 4,660,942...... 1,278,300
o 7,270
10,700
131,875
24,088
i 8B1,000......
weeee 1,260,949, 471,390
Tliacis - 41,2005 13,000
s 77,116. 2,500
2. 2,140,8785...... 732,833
£ 1 134,830......
12,000......
1,022,635...... 58,800
weaee  B0B, 104,
...... 244,378...... 163,400
. PSR 677,169...... 687,600
74,000
35,000
R0 1 1 e
96,000...... 391,110
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Manufactures.
Oy, Jard. oeeniniinannes
L el S
sperm and whale......
Optical instruments...
Paints and colors...
PaAPOrccssrrscrrsrase
Paper hangings......
Photographs ....ccccccenseeeaens
Photographic materials,ete.
Planed lumber ........covice
Plumbing and gas ﬂttlng.
Pocket-books, porte mon-
nalen, 0. ..cversrsssisnsnnnin
Preserved fruit and pickles
Printing, book.
Printing, job....
Printing, newspaper.
Printing presses.......
Baddlery and harness.......

Baleratus...
Sashes, doors and hlmds
Satinet printing ..
Sawed lumber..... g
Beales and balances.........
Bchool apparatus...
Bewing machines
Bhip-building..
Bhip-smithing .
Shirts, collars, ete,.
Bhovels and spades...
Bilk fringes and trimminge
SO WATE,  susinnsiipasasasinnee
Bilver-plated ware.
Soap and candles ..
8piral springs........
Bpirituous liquors, rectified
distilled..........
Stair building ....
BEAEY YO8 w.oovusreasomsnatnnnsens
Steam & hot water heaters
Bteel springs....ccecmesunnann o
Stereotyping and electro-
LY DINE. ciciciisesmisensstarons

Stove polish.....cciernerianianne
Stoves, ranges and heaters
Sugar refining ......cececirnnne
Surgical and dental in-

SETmMents ... coeereesssnes
Tin and sheet-iron ware....
Tobacco and snuff.....ceeieens
Trunks and carpet-bags....
Turning, ivory and bone..
Turning, serollsawing,ete.
Type founding.....ouss curerens

93

No. of
Establish-
- ments,

-

8Liiaune

12......

22.....
Lisiin
16:cenee
2
Buirens
St
L S
Bt

1l
36...
Diarans
23,0
14.....s

.

Capital.
$165,000......
200,000......
523,000..
7,800
697,500...
140,000......

3156,000..
101,980...000

247, 075 ee

161,550......
101,500 0000
3,121,000......
645,800......
9,041,200......
746,000,000
94,600..
415,000..

53,000......
5,000..
217,300..
271,800..
56,450..
406,950..
10,000......
200,180.0100
487,000......
83,600......
606,600.....0
48,000.....
366,000......
40,000..
86,000,010
9,000......
195,000.....0
111600400000

.

78,500......

3,049,000......

212,000......
858,350+ 00000
218,500,001
113,300......

40,300......
274,800 .00
200,900 ..000

211...cee
4400

162......
951,000
18 vass
268..0000
1,494

108......

4 .
161...ues
187.c00ee
437 .cues

Brooklyn

and Wil-

liamsburg,

Female  Value of Annual

bhands. Product. Produet.
verere $1,650,000......

$1,610,704

791,000...... 390,000
427,202...... 1,200
191,000......

weeves  626,000...... 156,103
weosss 124,160,000, 183,465

241,000 499,190...... 1,322

148,167

831,281...... 65,282

467,975.. 320,000
932,500.. 56,000
voosns.  OTT, B840 00 91,150

e 1,127,176...0. 207,382
PN

149,000
1,263,475
2,000

2,704

e S g e o)
724,687 186,040

1,250,695.. 18,700
257,770.

Beee 1,800,505, 858,200

..... &L 00000 5

A 969,650...... 796,640
124,880 ...ee 1,861,420
114,300, 84,000
38,000..

s S B0

ik 005,000 i

weenee 108,500
1,152,880.. 471,300

e 633,600...... 12,000
©eeees 10,812,500...... 8,794,000

Seene  147,464..... 65,000
757,184...... 455,446
318 1,009,700, 10,720
8. 282,868.... 19,800
coens 1 IBBI004N. 5
766,000.
188......  465,400......

142,000
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Brooklyn
and Wil-
No. of liamsburg,
Establish- Male Female  Value of Annual
Manufactures. ments. Capital. hands. hands. Product.  Product.
Umbrellas and parasols..... 18...... $382,600...... 298..uaie T08.cceis #1,660,066...... $13,550
TPROIBLETY i cussenerssassssssneas 24...... 137,450...... Moasein 80.0ecs  608,460...... 7.900
Varnish...... O 810,000...... L TRORS 470,000...... 204,300
Vinegar......... Bsiats 40,000...... 2500 65,470...... 34,5850
Wheelwrighting ...cooerern W 217,925...... (-1} e S 624,985...... 125,087
White lead and zine paints s 20,000...... 10,50 wrees  200,000...... 2,129,500
Willow ware.. [ JRRS 3,820...... Wi = v 156,408...... 3,312
Wire drawing. 8ensits 29,000...... [} P wese  156,008......
Wire work..... Tl 87,200...... 155..00e 139,5650...... 17,200
Woodenware.......uee - P 13,500...... 29 .inene 25,800......
Total in 1860, including
miscellaneous manu-
factures notabove spec-

1ed .icavesomnssin swatasansann 4,374 ... $61,171,757...... 65,470...... 24,718 ... $1569,082,366 ... $34,251,320

REMAREKABLE MANUFACTURING ESTABLISHMENTS
IN NEW YORK AND BROOKLYN.

The Marine Engine Works.

It has been well remarked, that as the city of New York is sustained
almost entirely by its commerce, and as this commerce is becoming every
year more and more dependent for its prosperity and progress upon the
power of the enormous engines by which its most important functions
are now performed, the establishments where these engines are invented,
made, and fitted into ships, which they are destined to propel, constitute
really the heart of the metropolis; that the splendor and fashion of the
Fifth Avenue, and of Union Square, and the brilliancy and ceaseless
movement of Broadway, are mere incidents and ornaments of the struc-
ture ; while these establishments, and those of kindred character and
funetions, form the foundations on which the whole of the vast edifice
reposes.

In the first volume of this History were noticed the various attempts,
of which any record is preserved, that were made during the last cen-
tury to build steam engines in America, and the fact that Robert
McQueen, of New York City, was probably the firsu who made the
building of stationary engines a specialty. The rise of the Marine
Engine Works may be said to date from the success of Robert Fulton
in applying steam power to propelling vessels, as demonstrated by his









THE ALLAIRE WORKS. 123

steamboat Clermont, in 1807, whose speed was five miles an hour.
Her engines and boilers were imported from England, and were manu-
factured by Bolton & Watt, of London. Very soon after the success
of this first effort, Mr. Fulton erected a shop at what is now known as
Jersey City,! where he built the Car of Neptune, and finished other
engines during the balance of his life—the iron castings having been
furnished by Robert MeQueen and John Youle, and the brass castings
by James P. Allaire, all of New York. Early in the year 1815, upon
the death of Robert Fulton, Mr. Allaire obtained a short lease of his
shop and tools, and, taking as partner Charles Stoutinger (Mr. Fulton’s
engineer), immediately commenced building the engine of the steamboat
Chancellor Livingston, which developed a speed of eight miles per
hour, with a cylinder 40 inches diameter and 4 feet stroke. Even at
that early day, Mr. Stoutinger predicted that the cumbrous machinery
then used in the engine would be dispensed with, that the running
time of steamboats from New York to Albany would be about eight
hours, and that steamships would cross the Atlantic Ocean within
eleven days’ time. It required almost the entire year to complete the
engine and boiler of the Chancellor Livingston, about the close of
which the copartnership of Allaire & Stoutinger was dissolved by the
death of the latter. As Mr. Allaire had been in business as a brass
founder at 466 Cherry Street, New York, since 1804, he transferred all
the machinery and tools from Jersey City to that locality, in 18186,
where he laid the foundation of the present establishment, the oldest of
the existing steam engine works in New York, now so extensively and
favorably known as

The Allaire Works.

From the earliest period of Mr. Fulton’s efforts in developing steam
as a motive power in navigation, Mr. Allaire felt a deep interest in the
subject ; and as all the brass castings of Fulton’s engines had been fur-
nished by him, he had had excellent opportunities of acquiring the
requisite information to fit him to become Fulton’s successor, and to
carry out Stoutinger’s idea of simplifying the construction of the steam
engine. Immediately, then, on the removal of his machinery and tools
to the scene of his earliest labors in brass founding, he devoted his best

(1) Mr. Zeno Secor’s Fulton Iron Foun- Comanchie, Tecumsia, Manhattan, and Ma-
dry, in Greene Street, Jersey City, marks hopae. A large number of workmen are
the locality. Mr. Secor has just constructed employed here, who within three years have
and delivered to the United States Govern- completed work that is estimated to be worth
ment the iron-clad Monitors Weehawlken, three millions of dollars,

v
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efforts to improve upon all that had been previously done. He now built
the engines of the North Carolina, South Carolina, and Robert Fulton,
steamships, and repaired the Savannah. The Savannah was finished in
1817, and will be remembered as having made the voyage to Liver-
pool in 1819, and as being the first steamship that crossed the Atlantic
Ocean. Her original cylinder was on exhibition at the World’s Fair,
in New York, in 1853—diameter 44 inches, 5 feet stroke.

There was now found to be a demand for increased accommodations
on the Hudson River, and the steamboats North River, Fire Fly, and
Chief Justice Marshall, were built for that trade—each of them having
boilers made of copper—as there was then no iron of suitable quality
manufactured for the purpose, nor was it believed that this metal had
the requisite tensile strength to stand the pressure. At this period
wood was universally used for generating steam ; and, with the flames
extending out of the smoke-stacks of the steamboats at night, as they
passed up and down the river, they were the wonder and awe of the
ignorant and superstitious who beheld them. About this time anthra-
cite coal was being developed to a limited extent in Pennsylvania, and
Mr. Allaire entertained the opinion that it was possible to use it as a
fuel for making steam. Most of his associates in steamboating reso-
lutely opposed his theories on that subject; but he at length prevailed
upon them to allow him to make the experiment, and the Car of Nep-
tune was laid up to have new and suitable grate bars put in her furnace
for that purpose. Such was the prejudice against this new innovation,
that the firemen of the boat refused to attempt to burn “ black stone,”
declaring it an impossibility, and Mr. Allaire was obliged to take some
of 'his best workmen from his shop to assist him, and he (being chief
fireman) did actually, after most herculean exertions, succeed in getting
the boat to Albany in eighteen hours. Notwithstanding this trial had
demonstrated that it was possible to use anthraecite coal as fuel to make
steam, Mr. Allaire’s associates were too conservative to aid in developing
a better method of accomplishing the purpose, and steamboats con-
tinued to light the heavens in their nightly voyages on the Hudson
River for a longer period—wood being the only fuel that was deemed
practicable. ?

Mr. Allaire continned in the business on his own account until the
year 1842, always exerting himself to his utmost to improve and sim-
plify the steam engine, giving his personal attention to details, and
instructing his subordinates to invariably reject imperfect castings, and
to permit no piece of machinery to pass their inspection unless it was
perfect of its kind, During the year last named Mr. Allaire associated
others with him, wko formed a joint-stock company, incorporated under



Lo
o

THE NOVELTY WORKS. 1

the statutes of the State of New York, with a cash capital of $300,000,
and they elected him their first President—which office he filled *«¢
eight years, retiring from the concern in 1850. The management of
the works then passed into the hands of T. F. Secor, formerly of the
Morgan Iron Works, who is general agent of the company, and the
engines of the steamers Baltic, Pacific, Illinois, and Panama, may be
cited as evidence of the continued capacity of the Allaire Works to
build marine engines. The engines of the Isaac Newlon, Bay Slale,
and Empire State, on the Hudson River and Long Island Sound ;
the Western World, Meiropolis, and Niagara, on Lake Erie; and the
America on Lake Champlain, were also built here.

Among the more recent productions of this establishment, may be

named the steamship Vanderbilt, as having the largest beam-engine on
a sea-going steamer—with two cylinders, each 90 inches diameter, and
12 feet stroke; the steamers Hu Quang, Po Yang, Kin Kiang, and
other vessels for the China trade. The chief work of this establishment
has been for river and ocean navigation ; but stationary engines have
also been built here, and the company points with pride to a Cornish
engine at the Cleveland (Ohio) Water Works, as a specimen of their
skill in that direction; and also to the pumping engines of New
Orleans.
. A faint idea of the progressive increase’of this manufacture may be
gleaned from the fact, that while during the first year Mr. Allaire was
in business as an engine builder, he was able to ecomplete only a single
one, now the Allaire Works oceupy fifty-two lots of ground, each 25 by
100 feet, and employ about 1000 workmen, who turn out machinery
annually that is estimated to be worth one million of dollars. A large
number of men are now employed in the constrnction of a propeller
engine, with a cylinder 100 inches in diameter and 4 feet stroke, intended
for the double-turreted iron clad called the Puritan, one of Captain
Ericsson’s vessels of the Monitor style, and ordered by the United
States Government.

The Novelty Iron Works,

Azour thirty-five years ago Rev. Eliphalet Nott, D. D., President of
Union College, at Schenectady, New York, who had been very success-
ful in the use of anthracite coal for warming houses, invented a hoiler, .
with its appurtenances, for applying that fuel, then not used for such a
purpose, to the generation of steam, and decided to test its merits fully

"by building a boat and equipping it with his improved boiler and en-
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gines. In the plans determined upon, he was not only to use a new
fuel, but a new boiler, and an engine constructed unlike any used in New
York waters. His boat, therefore, embraced much that was new, and
consequently received the name of “Nowelly.” Dr. Nott, finding that
his projected enterprise would require special arrangements, not only for
its creation, but also to enable him to keep the boat in the proper repair,
decided to purchase the premises then known as Burnt Mill Point, on
the East River, where a small wharf and some farm buildings furnished
all the room he required. One of the engines of the Novelty was in a
great measure built here with limited mechanical resources. From
time to time the power and tools were added to, and when they were
increased to an extent that enabled work for other parties to bhe under-
taken, they were applied to such purpose. The place and shop where
this work was being done for the steamboat Novelfy, now became known
in the neighborhood as the ““ Noverry Works,”—and thus originated
the distinctive name by which it is still known throughout the engineer-
ing world.

At the time these new operations were carried forward, the business
was conducted by the firm of H. Nott & Co., under the superintend-
ence of N. Bliss, formerly of the West, who had recommended the use
of the horizontal style of engine for the boat—the foreman being Ezra
K. Dodd, who afterward was chief engineer of the Novelly. Subse-
quently Thomas B. Stillman had charge of the works, until the year
1838, when John D. Ward, Thomas B. Stillman, Robert M. Stratton,
and C. St. John Seymour, purchased the premises, machinery, tools
and fixtures, and condueted the business under the name of Ward, Still-
man & Co.—the first two of the partners having charge of the mechan-
ical operations, while the two latter-named gentlemen gave their attention
to financial affairs. During the time the establishment was in their hands,
its capacity in machinery and tools was greatly increased, and among
the work turned out were the two ocean steamers, the Lion and the
Eagle, constructed for the Spanish Government, and still in use under
different names. In 1841, the firm of Ward, Stillman & Co. was dis-
solved by the retirement of J. D. Ward, and the establishment was con-
ducted by Stillman & Co. In 1842, a new firm was created by taking
in Horatio Allen, (the gentleman who imported the first locomotive
engine into this country,) and the business was conducted under the
name of Stillman, Allen & Co.—Mr. Seymour having retired. In 1855,
the stock, machinery, tools, patterns, etc., were sold to an incorporated
company, under the title of the Novelty Iron Works, of New York,
whose cash capital is $300,000, by which company the business has been
conducted up to the present time. Prior 0 the incorporation of this
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company, the term Novelty Works was merely a designation of the place
where the several firms carried on business ; but since its incorporation
The Novelty Iron Works is the legal designation of the body corporate
by whom the works are carried on. At present, the principal manage-
ment is in the hands of Horario ArLEN, President, and W. E. Everett
Secretary.

The entrance to the works is on Twelfth, opposite Dry-Dock Street,
where there is a large gateway, near which is a porter’s lodge, with
doors leading to the offices and to the drawing-room. At a short dis-
tance from the gate, and within the enclosure, there is a great crane for
receiving or delivering the vast masses of metal, such as shafts, eylinders,
boilers, vacuum pans, and other portions of the ponderous machinery
that are continually passing to and from the yard. Turning to the left,
and just beyond the crane, is the iron foundry—a building 206 feet long
by 80 feet wide, with a wing upon one side. It contains four eupola
furnaces, capable of melting at one heat sixty-five tons of iron, which
can be deposited into one mould, making a single casting of that enor-
mous weight. There is an additional furnace for special uses, and is
employed as occasion requires. The blast for the furnaces is brought
under ground through a pipe having a sectional area of five square feet.
" Opposite the furnace are six drying ovens, each having a railway and
two carriages, and each within a sweep of one or more of six cranes,
some of which are capable of hoisting twenty tons. Within this foundry,
and.below the surface of the ground, there are moulding pits, twelve feet
in diameter and eighteen feet deep, the sides of which are firmly secured
by plates of boiler iron riveted together. Six weeks are sometimes re-
quired to prepare the moulds for loam castings, employing from ten to
forty men. Five of the strongest men are required to carry a ladle of
molten iron from the farnaces to the reservoir from which it is dis-
charged into the mould. The process of clearing the mould and hoist-
ing out the casting requires about a week. In illustration of the
capacity of this foundry for heavy work, it is sufficient to say that here
were made the bed-plate of the steamship Ailantic, which weighed
thirty-seven tons, and that of the Aretic, which weighed sixty tons. In
the summer of 1854 there was also cast the cylinder of the steamship
Metropolis, of the Fall River line, which was then the largest in the
world—having a diameter of 105 inches, and a length of 14 feet, with
12 feet stroke of piston. Twenty-two persons sat down to lunch in this
cylinder, with room to spare, and a horse and chaise were driven through
it, both backwards and forwards.

In the smiths’ shop, where all the wrought iron parts of the machinery
are formed and fitted, there are thirty forges, with the requisite number
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of men to each. Here also are large cranes, with chains connecting
with small trucks on the top of the beams, for carrying whatever may
be suspended further outward, or drawing it in, as may be required.
These trucks are moved by a wheel at the foot of the crane, and are
capable of carrying extraordinary weights. In one instance a single
block of iron was forged which weighed 14,366 pounds. When forging
such enormous masses, they are trucked up in a furnace to be heated,
where they remain several hours. The masonry is then broken away,
and the red-hot iron is lifted by the crane and placed under a massive
trip-hammer. When the process of forging so large a mass of iron is
going on, one man throws water upon the works to effect some purpose
connected with the scaling, while others busy themselves about getting
it into the requisite shape and dimensions as the forging proceeds.

Adjoining the smiths’ shop are the machine and finishing shops, where
the cylinders, piston rods, and other parts of the machinery, after being
cast, are subjected to a refining and polishing process. These are pro-
vided with lathes, cutting mills, and planers of vast size and strength.
There is also a brass foundry and a coppersmiths’ room, each farnished
with a crane and its appropriate tools. There are two boiler shops,
provided with enormous shears to cut the iron plates into proper forms,
rollers to give them the required curvature, punching machines to make
the holes along the edges in which the rivets are inserted, and numerous
drilling and boring machines. The whole establishment is divided into
twenty departments, at the head of each of which is a foreman to
superintend those under his particular direction, namely—iron founders,
brass founders, machinists, boiler makers, carpenters, coppersmiths, black-
smiths, metallic life-boat builders, instrument makers, hose and belt
makers, painters, masons, riggers, laborers, cartmen, watchmen, store-
keepers, pattern makers, draughtsmen, and clerks ; in all averaging more
than one thousand men ; and the value of the work finished is about
$1,330,000 per annum.

The establishment occupies almost two entire blocks of ground, and
includes two slips capable of accommodating the largest steamships.

The Delamater Iron-Works

 Are situated on the North river, at the foot of West Thirteenth and
Fourteenth streets. They were founded in the year 1850, by Messrs.
. Peter Hogg and Cornelius Delamater, who carried on business under
the firm-style of Hogg & Delamater. This firm had a previous exist-
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ence in 1842, at the well and favorably known Phenix.Foundry, in
West street, between Hubert and Vestry streets, which dated back to
1835.

The Delamater Works are distinguished for their capacity to build
very heavy machinery, and have built larger eylinders than have
thus far been cast and finished at any other foundry in existence.
The original air engines of the ealoric ship Ericsson were constructed
here, which had eight cylinders—four of which each measured one hun-
dred and sixty-eight inches, or fourteen feet in diameter ; and the four
others one hundred and twenty inches, or ten feet; the former having
ab least fifty-six inches greater diameter than that of any eylinder that
was ever cast, finished, and put in a ship. In 1855, the firm was dis-
solved, Mr. Hogg retiring, and Mr. Delamater remaining to conduct the
business as sole proprietor. Under his administration the Works pros-
pered, and rapidly increased in reputation for the excellent character
of the work finished there. As occasion required, the establishment
was enlarged, new tools were added, and every facility obtained that
was necessary to build light or heavy machinery, with the highest
degree of perfection, in the shortest possible space of time, During
the late Rebellion, the Navy Department of the United States Govern-
ment derived very substantial aid from the skill and enterprise of this
establishment. It was here that the machinery of the original Monitor
was built; and the entire hull, turrets, and machinery of the iron-clad
Dictator were also constructed here. The magnitude of the under-
taking will be best understood, when it is stated that the Dictator’s
dimensions are three hundred and twenty feet long, fifty feet wide, and
twenty feet depth of hold. Her engines have two upright cylinders,
one hundred inches each in diameter, and six return flue boilers. The
screw propeller is twenty-one feet six inches in diameter, with a pitch
of thirty-two feet. The steam machinery and turrets of the Kalamazoo
and Passaconomy, -as well as the motive power of several of the
iron-clads known to the public as the Monitor class, of which the
Passaic may be taken as a representative, was built here, because no-
where else could they have been constructed within the time required
by the government. A number of iron steamers were also constructed
at these Works, among which the Mafanzas is regarded as a vessel that
reflects great credit upon her-builders. Since 1842, the experimental

(1) The Pheenix Foundry, previous to cut off steam by the detachment of the
1842, was conducted by Mr. James Cun- inlet steam valve, an invention of P. Hogg,
ningham, an engineer of unusual skill, then an apprentice, in 1839. Previous to
who contributed largely to the development that date, iudependgnt cut-offs in the
of river marine engines, and was the first to  steam pipes were exclusively used.
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machines, air, and other engines of Captain Ericsson, have all been
constructed by the workmen of this establishment, superior facilities
being enjoyed here for the purpose.

The Delamater Works occupy a space of ‘two hundred feet fronting
the North river, with a front of six hundred feet on Thirteenth street,
and an equal space on Fourteenth street ; as well as additional grounds
on the south side of Thirteenth street, with a front of two hundred feet,
by one hundred deep. The establishment is furnished with every
requisite for building all kinds and varieties of machinery, besides sta-
tionary and marine engines, such as sugar-house machinery, machinery
for water-works, etc., the proprietor having had considerable experience
in most of these departments of mechanical engineering. There have
at times been from one thousand to twelve hundred workmen, of all
classes, employed here, the wages averaging during the past year
$11,000 per week, equal to $572,000 paid for labor alone in twelve
months. When the whole expense of conducting such Works is taken
into account, and that the sum mentioned as paid for labor alone is but
a fraction of the whole amount, it seems wonderful that such extensive
operations should have been so successfully conducted under the pro-
prietorship of a single individual. Most, if not all the large Marine
Engine Works of New York, are conducted by corporations or firms
comprising several partners; but the Delamater Iron-Works have
achieved distinguished triumphs in engineering under the direction of
a single proprietor possessing a mind of great executive and financial
ability.

The Morgan Iron-Works—George W. Quintard, Proprietor,

Located at the foot of Ninth street, on the East river, are another of
the noted Marine Engine Works of New York. They date their origin
from 1838, when T. F. Secor, Charles Morgan, and William H.
Calkin, trading under the firm-style of T. F. Secor & Company, leased
eight lots of ground at that location, and erected buildings suitable for
the construction of engines, boilers, and machinery of all kinds., The
first marine engines built here were for the steamer Savannah, and the
steamboat Troy, of the Troy line. In November, 1841, the Works
were partially destroyed by fire, but were soon rebuilt. The business
of building engines was prosecuted with sueh success, that in 1846 the -
facilities were found to be entirely inadequate to accommodate the in-
creased demand, and the entire block bounded by Ninth and Tenth
streets, Avenue D and the Bast river, was purchased, and the Works
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enlarged to their present capacity. They also purchased one half of
the block on the southerly side of Ninth street, running from Avenue D
to the East river, and erected thereon the present offices, drawing-
rooms, ete. Among the first large engines built at these new Works
were those for the steamers New World, the Crescent Cily, and
Empire City; and for the pioneer steamers of the United States Mail
Steamship Company, the Ohio and Georgia. A highly successful
business was prosecuted. From five to seven hundred men were em-
ployed until February, 1850, when George W. Quinturd became sole
proprietor, and the firm of T. F. Secor & Company ceased to exist.

Under his administration, important additions have been made to the
mechanical resources of the establishment by the purchase of large and
improved planers, lathes, slotting machines, and steam-hammers, one
of which is capable of forging sixteen inch shafts. New docks, at
which vessels of the largest class can be accommodated, have been
built ; and a floating derrick, capable of lifting, at one hoist, seventy-
five tons, has been erected.

The engines in some of the largest of our sea-going merchant and
war vessels were built at these Works ; and those of two of the fastest
boats running on the Hudson river, were designed as well as built here,
namely, the Thomas Powell, forty-eight inch cylinder, and eleven feet
stroke of piston ; and the Reindeer, fifty-six inch cylinder, and twelve
feet stroke of piston.

Among some of the well-known Ocean steamers running from New
York, whose engines were designed and built at these Works, are the
Golden Age and Golden Gate, eighty-three inch cylinders and twelve
feet stroke of pistons; Ocean Queen, ninety inch cylinder and twelve
feet stroke of piston; Empire Cily, eighty-three inch cylinder and
nine feet stroke of piston; Golden Rule, eighty-one inch eylinder and
twelve feet stroke of piston ; Mississippi, eighty inch eylinder and
eleven feet stroke of piston; California, seventy-two inch cylinder
and eleven feet stroke of piston ; San Francisco, seventy-six inch
cylinder and twelve feet stroke of piston; United Stafes, sixty inch
cylinder and twelve feet stroke of piston ; Fulion, sixty-five inch cylin-
der and ten feet stroke of piston; Charles Morgan, sixty inch cylinder
and eleven feet stroke of piston; Herman Livingston and General
Barnes, sixty inch eylinders and ten feet stroke of pistons ; De Sofo and
Bienville, sixty-five inch cylinders and eleven feet stroke of pistons;
Manhattan %nd Vera Cruz, sixty inch cylinders and eleven feet stroke
of pistons; Brother Jonathan, seventy-two inch cylinder and eleven
feet stroke of piston.

Of vessels for the United States Government, may be mentioned the
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double-turreted Monitor Onondaga, carrying two fifteen inch Dahlgren
and two Parrott guns. She has four main engines of thirty inch eylin-
der and eighteen inch stroke of piston. Her turrets are each worked
by a pair of engines of twelve inch cylinder and twelve inch stroke,
besides Blower engines, ete. Both the hull, which is entirely of iron,
and the machinery, were designed at these Works, and she has proved
a formidable addition to our iron-clad fleet. The list also includes the
engines of the sloop-of-war Ammonosue, consisting of a pair of geared
engines of one hundred inch cylinder and forty-eight inch stroke of
piston ; and those of the Wachusett and Seminole, fifty inch cylinders
and thirty inch stroke of pistons; and of the Ticonderoga, forty-two
inch cylinder and thirty ineh stroke of piston. At these Works were
also built the engines for the sloop-of-war Idaho, consisting of four
back-acting engines, thirty inch cylinder and eight feet stroke—twin
propellers, of six blades each—which, together with boilers, condenser,
and air-pump, are of novel construction and design. The engines of
Webb’s Italian frigate, the Re Don Luige De Portugallo, eighty-four
inches diameter of eylinder, and forty-five inches stroke of piston, were
‘made here; and also those for several Chinese steamers.

Besides marine engines, the Morgan Works have constructed some
very important Pumping Engines for water-works, the largest being
one of sixty inch cylinder and ten feet stroke of piston, capable of
discharging fourteen millions of gallons of water in twenty-four hours;
and another of forty-four inch cylinder and eight feet stroke of piston,
capable of discharging eighteen millions of gallons in the same time. .
These were for the water-works in the city of Chicago.

The Works, consisting of an aggregation of buildings, foundries, and
shops, cover an area of fen city blocks, and in them are employed from
eight hundred to one thousand workmen.

The Continental Works—Thomas F. Rowland, Proprietor,

Loeated at Greenpoint, is a comparatively new establishment, that has
attained prominence within a few years by the successful execution of
important contracts, especially for Iron Steamships and Iron-clad
Floating Batteries. Like almost all the Marine Engine Works of New
York, these are situated on the East river, and have slips a.ttached to
the yard where vessels may be moored. :
Among the first important contracts undertaken by the proprietor
of these Works, was one with the Croton Water Board, in New York,
in which Mr. Rowland agreed to construct a wrought Tube seven and
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a half feet in diameter, and over a quarter of a mile in length, and
place the same on the top of the high bridge over the Harlaem river—
one hundred and twenty feet above its level—for the purpose of uniting
the Croton Aqueduct and making a continuous water-way of equal
transverse section from Croton Falls to the new reservoir at Central
Park. This was successfully executed, and four hundred and fifty tons
of wrought-iron plate, half an inch thick, and four hundred tons of
castings, were consumed in the work.

At the outbreak of the Rebellion, Mr. Rowland commenced the man-
ufacture of Gun Carriages and Mortar Beds for the Navy Department,
and fitted out most of the steamers purchased from the merchant ser-
vice which took part in the capture of Port Royal, and all of the
vessels composing the ““ Porter Mortar Fleet.”

In October, 1861, he contracted with John Ericsson and associates
to build an Iron Floating Battery in accordance with Ericsson’s plans.
This vessel was launched from the Continental Works, January 30th,
1862, and arrived at Fortress Monroe, March 9th, the same year,
where she fought the rebel Merrimae, establishing a complete revolu-
tion in the art of naval warfare. Mr. Rowland then contracted to
build the iron-clad batteries * Passaic,” *“ Montauk,” and ¢ Catskill ;”
and also the turrets for the batteries “Sangamon,” * Lehigh,” and
“ Patapsco”—the hulls of the two former vessels having been built at
Chester, Pennsylvania, and that of the latter at Wilmington, on the
Delaware.

Before the completion of these iron-clads, he undertook the construe-
tion of the hull and turrets of iron-clad battery ¢ Onondaga,” from Mr.
Geo. W. Quintard, who had contracted with the government to furnish
the vessel complete ; and also built the iron-clad battery *‘ Cohoes,”
known as one of the light-draft Monitor class ; and the iron double-ender
“ Muscoota,” designed for picket work, and the navigation of inland
waters. The hull of the ocean iron-clad battery * Puritan,” was also
built here, and after being launched was laid up in ordinary at the
Brooklyn Navy Yard, the return of peace having rendered her com-
pletion unnecessary.

The establishment at the present time is engaged in building Iron
Steamboats designed for Cuban waters, and also in the manufacture of
steam-engines and boilers adapted to the oil regions of Pennsylvania,
and the various industrial pursuits of the Southern States,
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The Etna Iron-Works—John Roach & Som, Proprietors.

These extensive and justly celebrated Works, like most of the other
noteworthy establishments in this country, had an humble and unpre-
tending origin. The original building was erected by Mr. John Glass,
on a single lot of ground, twenty-five by one hundred feet, and de-
signed for the purpose of making small castings. In 1852, Mr. John
Roach purchased the premises; and though his cash capital in the begin-
ning was limited to the insignificant sum of two hundred dollars, he
has achieved a most remarkable success, for the Works in some respects
are now without an equal on this continent in capacity to construct
heavy machinery expeditionsly. The building that oceupied a single
c1ty lot, has grown under his proprietorship, until now the establish-
dred and ninety-eight feet deepe~bounded by four streets—and is four
stom@  in height.

‘When his capital from the legitimate profits of the business had in-
creased sufficiently to justify the undertaking, Mr. Roach resolved to
supply a great national want by the erection of an establishment pro-
vided with facilities for eonstructing larger Marine Engines than any
heretofore built in this country. With this object in view, he in 1860
despatched a confidential agent to Europe with instructions to examine
all the most extensive Works abroad, and note every thing that he saw
new or likely to be valuable. Having himself been an .employee in
several of the best Marine Engine Works of this country, and having
obtained from the report of his agent a knowledge of the facilities
enjoyed by Huropean establishments, he was enabled to avail himself
of all advantages in arrangement and selection of machinery. Among
the many excellent tools with which these Works are equipped, there
are at least two, that in size are not equalled by any in this country,
namely, a planer that will carry a hundred tons weight, and work four
cutting tools at a time—and a lathe, that is now eapable of boring a
cylinder of a diameter of one hundred and twelve inches, and can be
easily altered to swing twenty-eight feet in diameter. In fact, the
facilities of the establishment are such, that, it is conceded, more work
can be executed here in a given time, than can be done elsewhere,
either in this country or in Europe. An engine, from the time the
castings are made until its completion, is pushed forward through the
various processes with an ease and celerity truly remarkable; and
payments, which, in the construction of engines, as of houses, are
usually made at certain periods, according to the progress of the work,
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are reached with a rapidity wholly unprecedented in similar establish-
ments.

During the past few years there have been employed in these Works
from nine hundred to fifteen hundred workmen of all grades, including
some of the most skilful and accomplished that the offer of the highest
wages could obtain. The whole establishment is controlled by a
superintending engineer, Mr. T. Main, directly responsible to the propri-
etor; while the foremen of the various departments are absolutely su-
preme in their own sphere, yet responsible to the superintendent, from
whose decisions there is no appeal. By this means a single controlling
intellect is felt in the most minute details ; ana the consequence is a most
thoroughly disciplined workshop, with a Napoleoniec method of reward-
ing fidelity and skill when found a characteristic of a workman.

To the Etna Iron-Works belong the credit of having cast and finished
some of the largest steam eylinders ever made. The United States Gov-
ernment steam-ram Dunderberg’s two engines were built here, each
having a diameter of one hundred and twelve inches, or nine feet and
four inches, with twelve feet stroke of piston—which are among the very
largest steam-engines that were ever built. ~ Yet the workmen had
little or no more difficulty in finishing these immense castings than if
they had been of the-usual size of ordinary marine engines. The en-
gines of the Bristol and Providence, for the Merchants’ Steamship
Company, each having a cylinder one hundred and ten inches, were
built here. 8o, too, were those of the Rising Star, the Warrior, and
the engines and machinery of the United States Government double-
end gunboat Winooski, and the steam frigate Neshaminy.

The Etna Iron-Works are not only creditable to the enterprise and
skill of their proprietor, but they represent, well the progressive charac-
ter of the American people, whose patronage has sustained them. It
is of course impossible to foresee the future wants of a rapidly grow-
ing nation, but it seems probable that these Works are prepared to
anticipate any demand for still heavier machinery that may be made
upon them for the next quarter of a century.

Besides her Marine Engine Works, New York is famous for the number
of her ship yards, and the eminence of her ship-builders, though to
notice them we shall be compelled to digress from the plan limiting
descriptions to establishments, and trespass upon the province of biogra-
phy. The department in which the ship-builders of New York have
especially achieved eminence, is in the construction of steamers. In no
other city of the United States have so many large steamships been
built, and at this time nearly all the work is of this class, there being
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not more than five or six sailing craft on the stocks in the combined
ship yards of New York, Brooklyn, and Green Point. Foremost among

the yards where magnificent specimens of naval architecture have been
modelled and built, is

The Ship Yard of Wm. H. Webb.

This eminent ship-builder was born in the city of New York, June
19th, 1816, of parents whose ancestry on the paternal side was English,
and on the maternal, Huguenot. His father, Isaac Webb, was a
member of the ship-building firm of Webb & Allen, and for many years
was associated with Henry Eckford, an eminent ship-builder in the war
of 1812. Educated in the schools of the city, and at the grammar
school of Columbia College, where he attained the first and highest
position in mathematics, young Webb, at the age of fifteen, decided,
against the wishes of his parents, to abandon school, and solicited an
apprenticeship in the ship yard of his father, where he served for six
years, with only one week of vacation, which was spent principally in
a visit of examination to the first Dry Dock eonstructed in this country,
viz. : that at the Boston Navy Yard. = At the early age of twenty, he
undertook a sub-contract for the building of the New York and Liver-
pool Packet ship * Oxford,” of the old Black Ball Line, Charles H.
Marshall, agent, though previous to that time he had been entrusted
with the management of large numbers of mechanies, and the direction
of works of importance. He pursued the business of constructing vessels
as sub-contractor until he attained the age of twenty-four,when, his health
failing, he made a voyage to Europe, from which he was speedily recalled
by the death of his father, whose affairs were found to be involved. After
these were arranged, he formed a co-partnership with Mr. Allen, his
father’s former partner, April 1st, 1840, which continued for three years,
when Mr. Allen relinquished the then prosperous business to his part-
ner, who has since conducted it alone with increasing and remarkable
success, having built up to this time one hundred and thirty-three vessels,
whose aggregate tonnage is greater than that of any other individual
builder in the United States.

In the year 1852, Mr. Webb visited St. Petersburg, and received a
contract for building a line-of-battle ship for the Russian Government.
This was accomplished through the address and perseverance of the
indomitable American, after an agent whom he had despatched twice
for the purpose had failed in securing it, as it was contrary to the prac-
tice of all Governnrents to have vessels of war built outside of the Gov-
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ernment Yards. The vessel, as originally contracted for, was to have
ninety guns; but the occurrence of war between Russia and the allies
having interposed an obstacle to the prosecution of the work as a viola-
tion of the neutrality laws, on its cessation a new plan and model,
designed by Mr. Webh, were adopted, with a less number of guns.
though of larger calibre. The vessel was built in accordance with this
plan, notwithstanding the written protest of the Representatives of the
Russian Government, and the fact that it was never approved by the
officials until after trial, when they were not sparing in their testi-
monials of approval and expressions of satisfaction. On September
21st, 1858, this steam frigate of seventy-two guns, seven thousand tons
displacement, named the * General Admiral,” in honor of the Grand
Duke Constantine, was launched, and has proved to be the fastest steam
vessel of war yet built, having made the passage between New York
and Cherbourg, in France, in the unprecedented time of eleven days
and eight hours, mostly under steam alone.

In 1860, Mr. Webb received an order from Count Cavour, Prime
Minister of Italy, who sent for him to visit that country to conclude
the confract to build two iron-clad steam serew frigates of thirty-
six large guns, six thousand tons displacement. These vessels were
clad with iron plates four and a half inches in thickness, from five
and a half feet below water line to the upper deck, and when finished
were found to possess extraordinary speed and sea going qualities,
making the passage from New York to Naples, a distance of over five
thousand miles, in eighteen days and twenty hours, principally with
steam power, and in the winter season. These vessels were contracted
for just previous to the hreaking out of the late Rebellion, and con-
structed during that time, when the demands of our own Government
were pressing, and prices of materials had advanced largely, but no
reclamation was made upon the Italian Government for an additional
allowance on that account, and afford a convineing proof of the capa-
bilities of the ship-building establishments of the city of New York.

Among the remarkable vessels now nearly completed at Mr. Webb's
ship yard, is the steam screw iron-clad Ram, the “ Dunderberg,” ordered
by the United States Government. This is the largest iron-clad that
has yet been built, being seven thousand two hundred tons displace-
ment, and affords more room for fuel, stores, provisions, and accommo-
dations for officers, crew, and marines, than any other vessel of this
description that has yet been built. The hull is massive, being solid
from stem to stern, is three hundred and seventy-eight feet long, sixty-
eight feet wide, and thirty-two feet deep. The frame timbers, twelve

to twenty inches thick, are canlked and planked, and over the planking
04
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two courses of heavy beams are laid, making in all an aggregate of five
to seven feet of solid timber on the sides. The model or plan of the
vessel, embracing a casemate, is entirely new and distinet from the tur-
ret or monitor class, the steering apparatus being especially novel, as
one of the two rudders is placed before the serew, instead of aft, as
usual. She is constructed expressly for a sea going iron-clad, and is
expected to make fifteen knots an hour in smooth water. Her destruec-
tive power is immense, being armed with a prow of very peculiar
shape, fifty feet in length, of solid wood, and covered with an iron peak,
which it is believed will penetrate any vessel, whether wooden or iron-
clad, that has yet been built, if gtruck with the force the Dunderberg
ean give. She is also armed with sixteen guns, on slide carriages,
four of them being fifteen inch guns, carrying each 460-pound shot,
and twelve eleven inch guns, carrying each 182-pound shot, with two
additional ports forward, in which two other eleven inch guns can be
mounted if required. The total weight of her broadside is four thou-
sand and twenty-four pounds of shot.

Among the new vessels now heing constructed at Mr. Webb’s ship yard
are also two steamers for a line between New York and Boston, each
being three hundred and sixty feet in length, forty-nine feet in width,
and sixteen feet deep, and one of the two steamers ordered by the Pacific
Steamship Line, to run between San Francisco and China. This is
one of the largest steamers that has yet been built in this country, being
three hundred and sixty feet long, forty-nine feet wide, and thirty-one
and a half feet deep, and is intended to accommodate about one thou-
sand passengers, and a thousand tons of freight. As this vessel is de-
signed to combine the greatest strength with high speed, elements of
strength in accordance with a plan originated by Mr. Webb have been
introduced in her construction that have never before been adopted.

To enumerate all the important vessels that have been constructed
by Mr. Webb in twenty years would be a tedious task. The list com-
prises three sloops, eleven schooners, five brigs, eleven barks, sixty-five
ships, nine steamboats, and twenty-eight large steamships, in all one
hundred and thirty-three vessels, with an aggregate capacity of nearly
200,000 tons. Among the sailing vessels built by him, were many of
the famous London, Liverpool, and Havre packets of former times,
including the “ Guy Mannering,” the first full three deck freighting
ship ever built in this country; the ship “Oecean Monarch,” of three
thousand tons, which carried a larger amount of freight than any ship
built in any country, having loaded over seven thousand bales of
cotton with the extraordinary low draught not exceeding eighteen
and a half feet of water; and the eclipper ships, “Helena,” ¢ Chal-
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lenge,” “ Comet,” “ Invincible,” * Swordfish,” “ Young America,” and
“Black Hawk.” Of these ships, the “ Swordfish” made the passage from
New York to San Francisco in ninety days, from wharf to wharf at the
respective ports, and the “Comet” made five successive passages
between the same ports that averaged one hundred days, one of which
from San Francisco to New York, was made in seventy-six days, the
shortest on record, and run, during one voyage, in three successive days,
nine hundred and sixty-six knots, or about one thousand and twenty-
five statute miles; aund in one day, three hundred and thirty-two knots,
or about three hundred and eighty-five statute miles, Among the
steamships built by Mr. Webb, are the * United States,” the first large
steamer built for the New Orleans trade ; the ¢ Cherokee,” the first
large steamer built for the Savannah trade; and the ‘ California,” the
first steamer built in this country for the Pacific trade, and the first to
enter the Golden Gate in 1849, where now an immense fleet of sea and
river steamers traverse the broad waters. Nearly all the large steamers
engaged in the Pacific trade have been built in his yard.

Such a record of successful enterprise, in an important and difficult
department, requiring for its prosecution mental qualities of a high
order, is its own best eulogy.

The Westervelt Ship Yard,

Oceupying the block bounded by Third, Goerck, Houston, and the East
River, is another of the extensive ship yards for which New York is
noted. Mr. Jacob A. Westervelt is probably the oldest ship-builder
now engaged in active business; and has constructed, it is believed,
more vessels of a medium tonnage than any other ship-builder in the
United States. His history, which has points of instruction, as well
as of interest, is briefly as follows :

He was born in Bergen county, New Jersey, January 20th, 1800,
but removed with his father to the city of New York, in 1805. After
the decease of his father, which occurred in 1814, he determined upon
going to sea, and shipped, as boy before the mast, in a vessel bound to
Charleston, South Carolina. Shortly after his arrival there the vessel
was sold, and he suddenly found himself a stranger in Charleston, with
only fifteen dollars in his pocket. After remaining there until neatly
every dollar was spent, he again shipped as seaman on board a ship
bound to Bordeaux, France.. After making several voyages to Europe
he concluded upon abandoning the sea, and learning the art and mystery
of ship-building. With this intention, being then in his sixteenth year,
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he visited all the ship yards, and finally entered that of Christian Bergh,
as an apprentice, in the year 1816, where he remained until 1820.
During that year, though only twenty years of age, an invitation was
extended him by a gentleman residing in Charleston, South Caro-
lina, to undertake the construction of two schooners at that place.
Having obtained the consent of his employer (his apprenticeship not
having expired), he at once embarked on board a sloop of sixty tons,
and after a stormy and dangerous passage of fifteen days, landed safely
in Charleston. He at once commenced his first two vessels, employing
in their construction negro slaves owned by planters residing in and
around Charleston. Upon the gompletion of the vessels he returned
to New York, and at once became a partner of Mr. Bergh ; with whom
‘he remained associated until Mr. Bergh retired from business, in the
year 1835 ; after having built, during fifteen years, seventy-one vessels,
nearly all of which were ships ranging from four hundred and fifty to
six hundred tons.
- Mr. Westervelt then resolved upon a voyage to Hurope, where he
remained nine months, and upon his return he resumed business, taking
a yard at Corlear’s Hook (foot of Cherry street), where he built
a number of large and fine ships, and remained until he re-
moved to his present location. A yard at the foot of Seventh street
was also taken, soon after, and for several years both were kept well
filled with vessels in course of construction, and required by the then
opening trade to California.

Mr. Westervelt originated and built, in connection with Mr. Edward
Mills, the steamships ¢ Washington” and ! Hermann,” the pioneers of
American Ocean Steamers. The steamers “ Franklin” and ¢ Humboldt,”
the first of the present Havre line, were built by him shortly after ;
and at a more recent date he built the steamer “ Arago;”’ now running
in the same line ; also the steamer “ Rhode Island,” now owned by the
United States Government, and the ‘“ Hagle,” and ‘ Moro Castle,”
owned by Spofford, Tileston & Co. Among the most celebrated
clipper ships built by him were the “ N. B. Palmer,” * Contest,” and
“ Sweepstakes.” Quite a number of vessels for thé American and
foreign governments have been constructed by him ; among which may
be named the frigate “ Hope,” of two thousand tous, built in the year
1825, for the Greek Government ; the “ Guadalquiver,” for the Spanish
Government ; the “Fusiyama,” launched last year, for the Japanese
Government ; and the “ Ottawa,” “ Otsego,” * Kankakee,” and sloop
of war “Brooklyn,” for the United States Government. The last
named vessel has, during the recent war, proved second to none in our
navy, as her brilliant record fully demonstrates; and Vice-Admiral
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Farragut has repeatedly asserted that she is the most efficient man-of-
war belonging to the Government. This vessel was built by Mr. Wes-
tervelt during the year 1858 ; the contract having been awarded to him
by the committee appointed by the Secretary of the Navy, after the
leading ship-builders in this country had presented their models and
drawings for the vessel. It may here be stated that Mr. Westervelt,
although never a politician from choice or inclination, has held many
important public positions, and after representing his ward and serving
on many important committees, he was in the year 1852 elected to the
Mayoralty of New York, by one of the largest majorities ever given to
a candidate for that position, J

The following is the number, class, and tonnage of vessels built by
Mr. Westervelt and his son, up to the present time: '

Fifty steamships, ninety-three ships, five barks, four brigs, fourteen
schooners, one sloop, two floating light ships, one safety barge, eleven
pilot boats, in all one hundred and eighty-one vessels, with an aggre-
gate capacity amounting to one hundred and fifty thousand six hundred
and twenty-four tons.

Since the year 1859 the active management of the Westervelt Ship
Yard has been conducted by the son, Daniel D). Westervelt, although
the senior still supervises most of the details connected with the building

of vessels.

This gentleman is probably the only American ship-builder

who has received an order of knighthood from a foreign government for

skill in his profession.*

(1) The particulars of the order of knight-
hood bestowed upon D. D, Westervelt are
as follows :

Mr. D. D. Westervelt, during the year
1861, received an invitation from the Spanish
Government to forward them models and
drawings for three steam frigates of forty,
fifty, and sixty guns, respectively ; promising
to Mr. Westervelt, at the same time, the
construetion of the ships, should the plans

~prove satisfactory to the Department of
Marine, before whom they were to be sub-
mitted. The examination proving highly
satisfactory, an Admiral was delegated with
full power to close the contract, and to
direet the builder at once to begin the con-
struction of the vessels. Immediately upon
his arrival the Rebellion broke out, and Mr.
Westervelt, being unable to procure the live
oak and yellow pine required to build the
ships, was compelled to abandon the con-
tract. The Spanish government, in order

to testify the estimation in which the
models and plans were held by them,
recommended that the order of “ Isabel la
Catolica” be econferred upon Daniel D.
Westervelt. The Queen, approving this
decision, at once forwarded the insignia of
the order, together with a complimentary
letter, to the Spanish minister at Washing-
ton, from whom Mr. Westervelt received
them. The emblem or order is an eight-
pointed star, with enamelled circular cen-
tres, having on one side the initials of F.
R., with the mottd ¢ Por Isabel la Catolica”
circumseribing it ; and on the other a rep-
resentation of the Hastern and Western
hemispheres, surmounted by the Spanish
crown, alongside of which stands two
columns, around which a wreath is en-
twined, bearing the words ¢ Plus Ultra.”
Circumseribing itis the motto “ Ala Lealtad
Acrisolada.”
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Henry Steers’ Ship Yard,

Located at Greenpoint, Long Island, is noteworthy, from the fact that
some of the largest and finest steamers in the merchant service have
been constructed there, and the largest wooden merchantman yet built
in this country, and, probably, in the world, is there at this time ap-
proaching completion. It is situated at the foot of Green and Huron
streets, on the East river, and occupies an area of one hundred and
sixty-two thousand five hundred square feet of ground.

Henry Steers, the proprietor of these yards, is one of the youngest
of the eminent American ship-builders, having been born September
14, 1832 ; but is descended from a tribe of shipwrights—his father,
grandfather, and great-grandfather having been connected with the pro-
fession. He is the nephew of George Steers, the celebrated yacht
builder, whose untimely death, about ten years since, deprived New
York of a man who had made American yachts famous in foreign
waters. Young Henry was educated in schools of his native city, and
was examined and passed for admission into the free Academy; but, at
the age of sixteen, following the traditionary bent of his ancestry, he
elected to go into the ship yard of his father and his uncle George, who
were then associated in business. He there served a regular appren-
ticeship, passing through all the gradations, from a grindstone boy to a
foreman, evincing quick perceptions and more than ordinary mathe-
matical talent, which he assiduously cultivated, so that, upon attaining
his majority, he was able to take a position with the best educated and
most promising shipwrights. For several years he was foreman in the
ship yard of his uncle, George Steers, and, from his association with
him, undoubtedly gained much practical knowledge, which has since
been of great service to him in his profession. :

In 1857, he commenced business on his own account, first building
several yachts and pilot boats, which were noted for their elegance and
swiftness—among them the ¢ Charles H. Marshall,” one of the best
and fastest pilot boats now in use in New York harbor.

In 1859, Mr. Steers located himself at Green Point, wherve he still
conduets his busine_s.s, and where he built the “ Hu Quang,” the ¢ Che
Kiang,” and the *Foh Kein,” now in the China trade. The “Foh
Kein” made the quickest trip to China ever recorded, and is now the
fastest boat plying in Chinese waters. Her length is two hundred and
seventy-five feet ; breadth, forty-four feet ; depth, twenty-two feet ; and
capacity about two thousand tons. The “Arizona,” launched by Mr.
Steers in January, 1865, for the Pacific Mail Steamship Company, is
just making her first trip from New York to Aspinwall. Her length
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is three hundred and twenty-five feet; breadth of beam, forty-six feet;
depth, 27 feet; and capacity about thirty-two hundred tons. The
steam frigate “ Idaho,” built by Mr. Steers for the United States Gov-
ernment, is three hundred feet long, forty-four feet wide, and twenty-
four feet deep, and of a most beautiful model. He is now building,
for the Pacific Mail Company, a steamship, the consort of the one before
referred to as being constructed by Mr. Webb, and as it is wider than
that, is believed to be the largest wooden steamship that has ever been
constructed. Her extreme length between perpendiculars at load line
is three hundred and sixty feet; breadth moulded, forty-eight and a
half feet; breadth extreme, fifty feet; and depth of hold to top of spar
deck beams, amidships, thirty-one feet six inches. The vessel will
have three full decks, and an orlop deck at each end, extending to
boiler and engine bulkheads, and a platform in lower hold to receive
cargo and coal. The bulwarks will be of white pine, and amidships
the frame timbers will run up to the rail where the bulwarks will be of
yellow pine, both inside and out, thus making them solid. She will be
divided into four water-tight compartments, and strongly braced with
iron bars, running diagonally throughout the entire length of the vessel.
Her capacity will be forty-seven hundred tons burden, and the cost,
when ready for sea, over a million of dollars.

Mr. Steers has construeted in all sixteen vessels, the most of them
large, and some of them remarkable for the beauty and symmetry of
their models. It is undoubtedly a proof of substantial merit and a fine
genius that one so young should receive contracts requiring for their
fulfilment the greatest skill and responsibility, and if his future shall
realize the promise of the past, a more extended biography of Henry
Steers will yet be written.

John Englis & Son’s Ship Yard,

At the foot of Tenth street, East river, is noteworthy, from the fact
that here nearly all the large Sound and the finest River hoats in the
world have been built. It has a front on the river of two hundred and
fifty feet, and extends back five hundred and sixty feet, making the
aggregate area one hundred and forty thousan({ square feet.

John Englis, the senior partner and proprietor of this yard, was born
in the city of New York, and after serving an apprenticeship of seven
years with Smith & Dimond, became foreman for Bishop & Simonson,
then noted ship-builders. In 1837, he went to Lake Erie, and built his
first steamers—the “ Milwaukie” and the “ Red Jacket”—and, on their
completion, returned to New York and established himself at his present
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location. Here he has built in all fifty-six steamers, averaging fifteen
hundred tons each, making an aggregate of eighty-four thousand tons.
Among them were seven steamers for the China trade, one of which,
the “Sumo Nada,” made the voyage from Hongkong to Shanghai, a
distance of a thousand miles, in fifty-six hours. English ship owners
have expended large sums in the construction of fast vessels for this
trade, but have not succeeded as yet in securing any that have equalled
in speed those constructed by Mr. Englis. In 1853, he also built the
steamers ““ Plymouth Rock” and “ Western World,” which for a con-
siderable time were the fastest steamers on the Western lakes. In 1861,
he built the “ Unadilla,” which was the first of the gunboats delivered
to the Government, and was constructed in forty-eight days, or twelve
days less than the contract time. The Secretary of the Navy, under
date October 8th, 1861, wrote that ** It gives the Department much pleas-
ure to add that the reports of the Inspectors are in the highest degree
complimentary of the manner in which the work has been executed.”

But, without doubt, the field in which Messrs. Englis & Son have
achieved their greatest trinmph is in the construction of magnificent
Sound and River steamers. The Steamer “ 8t. John,” for the People’s
line, running between New York and Albany, heralded the dawn of a
new era in marine construction, and is truly a “floating palace,” that
foreigners have not hesitated to say is worth a visit from Kurope to
America to see. She is a vessel of thirty-five hundred tons burden,
and has a capacity for carrying seventeen hundred passengers and seven
hundred tons of freight, without drawing more than six and a half feet
of water, and can make the trip from New York to Albany in nine hours.
Her saloons are in double tiers of state-rooms, lighted by gas and heated
by steam. The upholstery and decorations are of the most costly kind.
A recent mishap to her boiler has effected a revolution in boiler making,
by inducing builders to brace and strengthen parts that it was before
supposed did not need strengthening. Since her construction, Messrs.
Englis & Son have built her consort, the “ Dean Richmond,” and are
now counstructing another of equal! magnificence, three hundred and
eighty feet in length and eighty-two feet across the guards. Among
the fine Sound steamers constructed at these yards, are the “ Newport,”
three hundred and forty feet in length, forty-four feet beam, and fourteen
feet hold, which makes the trip from New York to Newport, a distance
of one hundred and sixty miles, in eight hours, and the “ Old Coleny,”
which is three hundred and ten feet in length, forty-two feet in beam,
and fourteen feet in depth of hold.

The average number of men employed at these yards is two hundred
and fifty, though at times, as many as four hundred and fifty have been
employed.
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J.B. & W. W. Cornell’s Iron-Works.

New York has, in thig establishment, the largest and most completely
equipped Works in the United States for the construction of Fire-proof
buildings. They date their origin from 1847, when the two brothers,
after having served an apprenticeship of about six years, commenced
business with a small capital, and employed, at first, only one man and
a boy. They now employ about five hundred men, and occupy, with
their foundries and workshops, twenty-six city lots of ground. The
old or original manufactory is located on Centre et, on which it has
a front of two hundred feet, and extendingmﬁi&hundred feet ;_the
new foundry, erected in 1859, is located on Twenty-sixth street, between
Tenth and Eléventh avenues, and is four hundred and twenty-five feet
by one hundred, and from one to four stories in height. The moulding
floor has a superficial area of fifteen thousand square feet.

Less than twenty years ago, there was probably not a building in
the United States occupying a plot of ground say one hundred feet
square, in the construction of which as much as ten thousand dollars’
worth of iron was used. Now there are several that contain from two
to three hundred thousand dollars’ worth of Iron-work. The first
buildings in this country rendered fire-proof by the use of wrought-iron
girders and beams for floors, were the United States Custom House af
Savannah, and the Sun and Atlantic Mutual Insurance Company, and
Seamen’s Savings Bank of New York. That this very large increase
in the use of iron for fire-proof huildings is, in part, attributable to the
improvements made by Messrs. Cornell, is evident from the fact that
much of the work used is manufactured under patents granted to them,
of which about twenty have been issued to them during the last twelve
years, -

One of the first patents that we find eredited on the records of the
Patent Office to J. B. Cornell, is for an improved manner of uniting
the sheet metal slats of revolving shutters for store fronts. This was
patented September 12, 1854. In 1856, he received a patent for a new
and improved plaster-supporting metallie surface, to be used in the
construetion of fire and burglar-proof plastered partitions. This was
followed by a very valuable invention for a continuous corrugated
sheet lathing, constituting fire-proof partitions and ceilings. Previous
to this invention, it was usual to support a plastered surface of a par-
tition or ceiling by narrow metallic strips, arranged with intervals
between the edges for the plaster to pass through; but Mr. Cornell
improved upon this by so arranging sheets of iron as to leave no open-
iags for the plaster to pass, and form retaining locks upon the inner
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surface, consequently rendering them in every way more safe and
secure. It was in this way, by the exercise of mind in invention and
valuable improvements, that the great work of popularizing iron as a
building material was accomplished.

It is helieved that the buildings of the Mutual Life Insurance of New
York, and the New York Stock Exchange, recently completed by this
firm, are the most complete and perfect fire-proof buildings in the
United States. The beams, girders, roof, and studding for ceilings and
partitions, are all constructed of iron, of which over two hundred thou-
sand dollars’ worth was used in each structure. The New York Herald
building, now being erected by the Messrs. Cornell, will also be of iron
and fire-proof.

Among the specialties manufactured by this firm, and extensively
used, ave burglar-proof safes, made in accordance with a patent issued
to Ira L. Cady in 1858. Rivets, which are a vulnerable point in safes
generally, are dispensed with in these, as they are formed by pouring

“in a stream of molten iron between plates of wrought-iron perforated
and counter-sunk. The molten iron, coming in contact with the wrought,
is chilled, and the combination, especially when several plates are thus
cemented together, as in their first-class Safes, has thus far, we under-
stand, proved impregnable to the assaults of the most ingenious and
determined burglars.

Herring & Co.’s Safe Manufactory

e most prominent of the manufacturing establishments in

to Fourteenth su'eet The building is five stories in he]g‘ht w1th a
bm and each floor is divided into apartments fol work of a spe-
cial kind ; the second floor being appropriated more especially for the
construction of Burglar-proof Safes, while the ordinary fire-proofs are
made principally on the fourth floor, and the locks, and vaults, and
vault doors on the fifth floor. The engine that propels the machinery
is in the basement, where are also the kilns, and a shears, operated by
steam, for cutting boiler plates. Here the bar and plate iron is stored,
and the japanning is executed. The first floor is divided into rooms for.
filling, for painting, the offices, and a wareroom for finished safes. The
cabinet work is executed in an adjacent four story building, separated
from the main structure by a fire-proof wall, and the foundry work in
a distinet establishment, at 740 Greenwich street.  Besides these estab-
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lishments, the firm have manufactories at Philadelphia and Chicago,
and employ in all about four hundred persons.

In 1851, at the London Kxhibition, Mr. Herring’s safes were
exhibited, and European manufacturers challenged to a trial by fire;
but none of them manifested a desire to accept this test of comparative
merit. Two hundred pounds sterling were placed in the safe drawer,
and a notice put up that the money was at the service of any one who
could obtain it with or without the keys ; but no one became any more
wealthy by the offer. In 1850, a chemist of Philadelphia having dis-
covered that earbonated chalk, a residuum in the manufacture of mineral
water, was superior to any other substance then known as a non-con-
ductor of heat and a resistant of fire, Mr. Herring purchased the seecret,
patented it, and commenced the manufacture of what has since had
great celebrity as Herring’s Patent or Champion Safe. Nearly fifty
thousand of these safes have been manufactured and sold, and as they
have passed through many devastating conflagrations, and preserved
books and securities amounting in the aggregate to millions of dollars,
the confidence of commercial men in their value is firmly established.

But besides the construction of safes designed to be a security from
fire, this firm have given much attention within a few years to the man-
ufacture of Burglar-proof Safes, Vaults, and Chests. In this depart-
ment, it is probable, they are without a rival in the world. A Safe,
made as they make their first-class Banker’s Safes, must be invulner-
able to any attacks within the resources and time afforded to any bur-
glar, however accomplished. Among the specialties employed in their
construction, is a peculiar material made from Franklinite ore, found in
Sussex county, New Jersey, which possesses a hardness exceeding that
of the finest tempered steel, and marks glass with the facility of a dia~
mond. This metal, often presenting the appearance of beautifully
cerystallized silver, is so interwoven with wrought-iron rods that it can
be battered until bent without being broken, and at the same time the
combination of wrought and crystallized iron is such that, in any at-
tempt to drill, the tool will pierce the soft metal faster than the hard,
and, consequently, working sideways, will soon have its point fractured
or broken off. A first-class Banker’s Chest, as constructed by this firm,
consists of three casings of one fourth inch wrought-iron with angle
corners, a casing of one fourth inch steel bars, a casing of one fourth
inch wrought-hars with angle of solid corners, a casing of patent erys-
tallized iron two inches thick, with wrought-iron rods cast through it
and projecting rivets on both sides, so that the entire thickness is three
and one fourth inches. Such a Safe will not only overcome any drill or
cutting tool, but is also a resistant against sledging or battering, which
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has been the weak point in Safes in which hardened metal has formed
an integral part. These Safes are also secured by combination locks,
of which the best form is the double lock, being two complete locks in
one, or, in other words, it has two knobs and two dials, both of which
can be set on entirely different combinations, and either one will open
the lock or throw back the bolt independent of the other. This firm
have the exclusive use of the Franklinite or erystallized iron in the
manufacture of Safes, secured to them by letters patent.

Herring’s Safes are found in counting-houses in Liverpool and Lon-
don, in Asia, Africa, Australia, and Mexico, and, as has been stated,
nearly fifty thousand have been sold in this country. A stock of about
one thousand Safés, ranging in price from one hundred to twenty-five
hundred dollars, is always on hand in their warehouses ready for sale

-

Joseph Nason & Co.'s Manufactory

Of Gas, Steam, and Water Fittings, is one of the oldest and most ex-
tensive in the United States. The house was established, in 1841,
by Joseph Nason and James J. Walworth, who were the first in this
country to undertake the sale of ““ Welded Iron Steam and Gas Pipes,”
as a distinet and separate business, and who also originated the plan
of heating buildings by means of steam conveyed through small
wrought-iron tubes. The application of small tubes, three quarter inch
and one inch, now in almost universal use for warming manufactories
and other large buildings, was, previous to the establishment of this
firm, unknown, and they are also the inventors of nearly all the pecu-
liar appliances which have rendered this method of warming conve-
nient, and consequently popular. Among the most important of these
improvements that may be mentioned is the substitution of the  Globe
Valve” for the * Stopcock,” which it has almost entirely superseded for
gteam uses. This invention, in fact, was the parent of a family of
valves that are now searcely appreciated, because so generally used.
In 1853, the firm of Walworth & Nason was dissolved, the former
partner assuming control of the house which they had established in
Boston, and Mr. Nason remaining in New York, where he subse-
quently was associated in partnership with Mr. Dodge, and then with
his present partner, Henry R. Worthington, who is the inventor of the
original Tndependent Steam Pump, and now very entensively engaged
in manufacturing Pumping machinery for Water-works. The manufac-
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ture of Steam and Gas Fittings is carried on in conjunction with that of
Pumping machinery, in a large manufactory in Brooklyn, where nearly
three hundred men are employed. All the iron castings required in
both departments are made in the same foundry, which is one hun-
dred and fifty feet long, and sixty feet wide,

This firm have the advantage of an immense stoek of patterns,
accumulated during a quarter of a century, and of the long experience
and eminent scientific attainments of the senior partner, who may
justly be called the founder or originator of the business, in which
novelty of form and adaptation is the rule rather than the exception.
No other person in this country has furnished so many large public
buildings with apparatus for heating and ventilating as he. The evi-
dences of his mechanical skill in this speeialty may be witnessed in
most of the Insane Asylums of the United States, including that at
Utica, which is the largest in this country, and in many of the hospi-
tals, of which the Emigrant Hospital, on Ward’s .Island, is the latest
and probably the best example. But the monument which will per-
petuate his fame, as an engineer, is the Capitol at Washington, which
is now heated and ventilated in the most perfect manner by apparatus
constructed under his direction. This s undoubtedly the largest work
of the kind undertaken in this and probably any other country, and
the results obtained are far superior to any heretofore accomplished by
the most eminent engineers of England. An ample supply of fresh
air is provided in all the immense chambers by means of four fans—
three of them fourteen feet in diameter, and one sixteen feet—pro-
pelled by four engines, and a uniform temperatare in winter is secured
through the agency of coils of pipes, of which there are over nine
miles in the House of Representatives alone. Many experiments were
made during the progress of the work, both in boilers and in fans, and
the form of fan now adopted for ventilating purposes is one of the
results which those experiments established as the best. His success
in this great work elicited flattering testimonials from the Chief
Architect, and from the officer of the Engineer Corps detailed by the
War Department to superintend the construction of the Capitol;
and representatives of foreign governments, resident in Washington,
solicited him to visit Europe for the purpose of introducing similar
methods of heating and ventilation in the large hospitals, especially of
Russia.

The firm of Joseph Nason & Co. are now confining their attention
almost exclusively to the manufacture of Fittings, for sale to others,
“who apply them in buildings, and they offer special encouragement to
skilful mechanics to engage in the business. The list of articles man.
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ufactured by them, includes a large variety of Brass and Iron Valves,
Cocks, Joints, Steam Traps, Gauges, ete., and some special and pat-
ented articles, as for instance, Worthington’s Water Meter and Percus-
sion Water Gauge, and Nason’s Patent Vertical Pipe Radiators.
These Radiators are a great improvement upon any heretofore made,
as they combine elegance and beauty of design, adapting them to fur-
nished rooms of all deseriptions, with a method of construction which
gives absolute security against leakage under high or low pressure.
They consist of a series of vertical pipes with interior diaphragms for
circulation, screwed to a common base or pedestal, and surmounted by
a marble or metal top and entablature. Each pipe is screwed to the
base independently, and may be tightened, loosened, or taken out with-
out disturbing the adjoining pipes. In consequence of the vertical
position of the pipes, and the direct communication of their lower ends
with a receptacle of very ample dimensions, they are kept entirely free
from water, which, in ordinary coils, is the source of many troubles,
particularly of noise, damage by frost, and inefficiency in warming.

Stuart’s Sugar Refinery.

The Refining of Sugar is the leading manufacture in the city of
New York. No other employs so much capital, or yier"s 8o large a
product. The official return of the Sugar refined in 1860, which we
have given in the Table, vast as it is, is little more than one half of
the value of the present product of twenty-six Refineries in New York
and vicinity, which is estimated to be about $35,000,000 per annum.
The history of the bu:siness, as a prominent pursuit, is so intimately
associated with the enterprise of one or two firms, that, in describing
their facilities and processes, we describe those of all the others.

Prior to the year 1832, Sugar Refining was conducted on a limited
seale; but the process was very imperfect, and the quality of the
Sugar, as compared with that now made, was very inferior. During
that year, Messrs. R. L. & A. BtuarT commenced business, in three
wooden buildings, on Greenwich street, corner of Chambers street,
where they were the first to succeed in employing steam in refining;
and by the introduction of superior machinery, they were soon enabled
to produce a better quality of Sugar than had hitherto been offered to
the New York public—some samples of which, exhibited at the Fair
of the American Institute in 1834, were the wonder and admiration
of other refiners. The capacity of the establishment was then limited



STUART'S SUGAR REFINERY. 151

to about three thousand pounds per day; but in the year 1835, the old
wooden buildings were removed, and a six-story brick building was
erected in their stead, by means of which the capacity for refining was
increased to twelve thousand pounds per day—about enough to meet
the demand at that time, at profitable rates. But with the improved
quality of Sugar, and lower prices, consumption increased from year to
year, and to meet the growing demand, in 1849, the Mfs_sl‘g;_S_t_uj_rt
erected the nine-story building on the other-half of the block of land
m Reed streets, by which their capacity was
.hen so much enlarged as to enable them to refine annually from forty
to forty-four millions of poundsof Sugar per year—employing about
three hundred men, and producing refined sugar that was sold for
$3,000,000 per annum. During the year 1863, this Refinery worked
but little more than half its capacity ; but the sales of refined Sugar,
the prices of raw being about double those of any previous year,
amounted to over three millions of dollars.

The whole establishment, with all the necessary machinery and ap-
purtenances, occupies a space of one hundred and ten feet on Cham-
bers street, one hdndred and sixty-five feet on Greenwich street, and

two hundred and seventeen on Reed street ; with additional five-story

buildings, seventy-five feet front, on the north side of the street last
named—the whole having cellars beneath them, and vaults the entire
length of their fronts, and extending half way across the first two
named streets—while they occupy nearly all the space beneath Reed
street, and extend under the building on the opposite side ; also occu-
pying, for warehouses, two buildings on the south side of Chambers
street. This immense establishment is provided with every variety
of machinery for saving human labor. Steam is not only used in the
process of refining, but in lifting, hoisting, and pumping, and it requires
eight large steam boilers, which consume eight thousand tons of an-
thracite coal per annum, to furnish the requisite steam for all these
purposes. About two hundred thousand gallons of water per day are
drawn from the wells beneath the buildings, and fifty thousand in ad-
dition taken from the Croton Water Department—making a total con-
sumption of two hundred and fifty thousand gallons of water per day.
For efficiency, rather than for purposes of economy, this firm con-
stantly employs workmen in every branch of mechanics requirved in
their business, viz.: coopers, carpenters, machinists, blacksmiths, ma-
sons, box makers, painters, ete., and rarely have occasion to call on
outside parties for assistance, either for repairs or construction. By
this means every thing is kept in a thorough state of repair, and when
delays do occur from accident, they are necessarily of short duration.
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The Sugar iswreceived in hogsheads, boxes, ete., ot the first floor,
and hoisted by steam to the ninth story, where they are emptied ; and
the process of cleansing commences by dissolving the Sugar in steam
and hot water, and the color extracted from the solution by means of
chemical and mechanical agents—when it is passed to vacuum pans
heated by steam, and through the subsequent processes by which
Sugar is crystallized and refined.

William Moller & Son’s Sugar Refinery

Dates its origin as early as 1805, when the business was established
by Messvs. W. & F. Havemeyer. It was then a small building, stand-
ing on the rear of two lots, 87 and 89 Vandam street, occupying a
space of about fifty feet square. At that date a small capital was only
required in the Refining of Sugar; but as new and better processes
were developed, the business gradually increased until immense struc-
tures, and a large capital, seemed to be indispensable.

In 1847, the present ten-story buildings, having @ front of one hun-
dred and fifty feet on Vandam street, running through a distance of
two hundred feet to Chailton s street, where if has a front of seventy-
five feet, were erected, but are now secarcely considered sufficiently
capacious for the requirements of the present business. In 1849, a new
firm was created by Mr. William Moller becoming a member—the
business being conducted under the name of Havemeyers & Moller.
Previous to entering this firm, Mr. Moller had a large and varied ex-
perience in all branches of Sugar Refining, baving been employed for
several years in large Refineries both in Boston and New York, and his
influence was 'soon felt by the adoption of improved methods in con-
ducting the operations of the business. Among the first of the im-
provements introduced by him, were the closed or tight filters, now so
generally in use in other establishments of the kind. Ie was also the
first to adopt the upright oval retorts, and the first to use muriatic acid
to restore bone black ; and the first in this country to use a machine
for cleaning and washing bone black.

This establishment, under his proprietorship, has attained great
celebrity for the excellence of its Cut Loaf Sugar—the machine for
making it being the invention of Mr. Moller. This Sugar is well
known throughout the continent, and is preferred by families because
of its good quality, and the uniform size and shape of its lumps, at
even a higher rate than the market price of “broken” or ¢ crushed”
sugar, or that cut into squares or cubes by hand labor.
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Mr. Moller is now experimenting with a view of boiling Sugar by a
new process, and forming a vacuum by a syphon, and is quite sanguine
of success. Enthusiastic himself for the accomplishment of whatever
seems calculated to improve the product or benefit the business, he is
also disposed to encourage other inventors, who are admitted at suita-
ble times to his Refinery to test the practical value of their ideas.

This Refinery is now conducted by William Moller & Son, and em-
ploys one hundred and forty men, of all grades, in the various depart-
ments of the business. In 1847, the product of the establishment was
seven millions of pounds of sugar; and during the year 1865, it was
quite equal to seventeen million pounds, valued at $2,800,000, with
a demand that seems steadily increasing, and inciting the proprietor to
renewed efforts to meet it by new mechanical and scientific processes
for increasing the product. The entire capacity of this Refinery is
about twenty-four millions of pounds annually.

Besides these, there are in New York the Refineries of the New
York Steam Sugar Refining Co. ; Williamson, Griffiths & Co. ; John-
son & Lazarus; John W. Brockhorn; Camp, Brunsen & Sherry ;
Harris & Dayton; F. H. MeCready & Co.; Daniel Pomroy; Ock-
erhausen Brothers; Plume & Lamont; Mollers, Hogg & Martens ;
Kattenhorn & Tuska ; Greer, Turner & Co.; Booth & Hdgar; Breck,
Cushman & Stanton; Mollers, O’Dell & Dosher ; and Brunjes, Ock-
erhausen & Co. In Williamsburg—Havemeyers & Elder, Shep-
pard Gandy, C. E. Bertrand & Co., and Wintjer, Dick & Schomacher ;
in Brooklyn—Meyer & Gomberat, and Finken & Wheatley; at
Greenpoint—DBrown, Furbish & Co.; and Matthiessen & Wieschers
at Jersey City. These Refineries are now producing about $35,000,000
per annum, but have a capacity of production equal to five hundred
million pounds, which, at present prices, would be worth at least
$80,000,000.

John Stephenson's Car Manufactory,

On Twenty-seventh street, near Fourth avenue, is one of the oldest
and best known establishments of the kind in the United States. John
Stephenson has been identified with the econstruction of Cars and Omni-
buses from their first introduction into this country. He commenced
business, in 1831, in Broadway, where now the Lafarge Hotel stands,
and while there, designed and constructed for A. Brower, a leading

stage proprietor, one of the first Omnibuses that was run on the streets
95
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of New York. This was four and a half feet in width, had elevated or
elliptical springs, and swelled very slightly at the sides. The word
“Qmnibus,” painted in large letters on both sides, was a puzzle to pe-
destrians, who pronounced it variously, and generally supposed it to be
the name of the owner. Previous to that time, vehicles for the trans-
portation of passengers were constructed on the plan of the family
eoach, which was succeeded by what was known as the sociable, with
side doors. It was not until 1833 that the platform carriage was intro-
duced in Paris and adopted in this country.

During the first year of his experience as a builder of Ommbuses
Mr. Stephenson’s workshops were destroyed by fire, and he reinoved to
Elizabeth street, where, in 1832, he constructed what was probably the
first Street Car built in the United States. This was called the “ John
Mason,” after the founder of the Chemical Bank, and was designed to
run on a branch of the Harlaem Railroad from Prince street to the
Harlaem Flats. At that time, railroads were in their ineipiency, and
Cars were constructed in compartments after the fashion in England.
In April, 1833, Mr. Stephenson received a patent for an improvement
in Passenger Cars for railways, which is signed by Andrew Jackson,
President of the United States, Edward Livingston, Seeretary of State,
and certified to by R. B. Taney, then Attorney General ; and as rail-
roads became established, and the demand for Cars inereased, he en-
gaged extensively in their manufacture, sharing the perplexities and
pecuniary hazards which are conspicuous features in the history of
those early enterprises.

In 1843, Mr. Stephenson removed to the site of his present manu-
factory, and erected a four-story building, forty-four by one hundred feet,
o which, in 1850, an addition was made by the erection of a six-story
building two hundred feet long, extending from Twesty-seventh to
Twenty-eighth-streets.— These-now eonstitute the workshops, and here,
for several years, an Omnibus was built each working day, or three
hundred a year, and here Street Cars are now turned off with almost
equal facility and rapidity. In the manufacture of Omnibuses, Mr.
Stephenson was remarkably successful in securing the requisite strength
with the least weight, and for many years enjoyed a popularity as a
builder that was nearly tantamount to a monopoly. But in 1860 the
demand for this class of vehicles had greatly diminished, in consequence
of the general adoption of railways on the streets, and he thenceforth
engaged extensively in the eonstruction of Cars for this purpose, apply-
ing the principles which his experience as an Omnibus builder had de-
monstrated to be of value, and so successfully that he was able to
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decrease the weight of these Cars from six thousand to thirty-five hun-
dred pounds, without in the least diminishing their strength.

In the construction of durable carriages of all kinds, well seasoned
timber is an indispensable requisite. In this establishment a stock for
two years’ use is kept constantly on hand. Oak selected from isolated
trees found in pastures is preferred to that taken from forests. In the
lumber rooms there is also a large stock of the constituent parts of
Coaches and Cars, cut to sizes and shaped so that the body of a'Car can
be put together and made ready for painting in five days. In the
blacksmith’s shop, there are fifteen forge fires blown by a steam-engine,
and here the iron work is so forged that the parts which in use will
be subjected to the greatest strain, are made of double thickness, while
the other parts have no superfluous metal. The hooks of the connect-
ing rods and shackles, and the clogs of the breaker, are thoroughly
strengthened in this way. In the Painting department the workmen
are divided into classes, as primers, rubbers, colorers, flatters, letterers,
landscape painters, scrollers, varnish finishers, and thus aequire a
facility of execution which can only be attained by a daily repetition
of the same duty. This prineiple, so far as possible, is observed in all
the departments.

But, besides the general principles of construction which tend to expe-
dite work, Mr. Stephenson has made special improvements, some of
them patented, which tend to secure durability and diminish the cost
of repairs.  Of this deseription is the Patent Truss-rod, and the method
of bracing the Cars at the corners, where, in consequence of the short
curves in street railways, an immense strain falls, causing the body of
the Car to swag or give way. The hoxes of the journals of thg axles,
which are subjected to great friction, are made nearly double the usual
length, thus affording fifty per cent. more surface for abrasion. To
exclude dirt or grit from the journal boxes, which has heen a subject of
many patents, Mr. Stephenson employs a rotating gate, composed of
two segments of “cast-iron, forming a collar, and which keeps the orifice
constantly closed by the action of the journal itself. Among the minor
improvements which may be mentioned, is the step projecting beyond
the body of the car, which has a tendency to lessen the number of acei-
dents, the enlargement of the reel, and, in some instances, the adoption
of wooden trimmings for seats in place of cushions, which on some
ra.i]wayé have become infested with vermin.

Mr. Stephenson has construeted Cars for railways in India, England,
Mexico, Valparaiso, and San Francisco. He now employs about three
hundred workmen, and is producing about six Cars a week, or one each
working day.
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Carhart & Needham’s Melodeon Manufactory

Is one of the most noteworthy manufactories in the city of New York,
for its great variety of novel, ingenious, and beautiful machinery. It
was erected in 1854, especially for the purpose to which it is applied,
and is in the form of a T, the main building fronting on Twenty-third
street, being seventy-eight by thirty-five, six stories in height, and the
éxtension sixty-five by thirty-five, five stories high, including the base-
ment. The engine and drying rooms, and lumber rooms, are detached
from the factory, and occupy a large space in the rear.

The history of the firm of Carhart & Needham dates from 1846,
when Jeremiah Carhart, who, after many years of experiments, had
received in that year a patent for a new form of Melodeon, became
associated with E. P. Needham, also of Buffalo, for its manufacture.
The novelty of the invention consisted principally in the construction
of a suction bellows, by which the wind was drawn through the reed,
instead of being foreibly expelled through it, as in the accordeon. This
being accomplished, the next labor to which Mr. Carhart devoted
himself, was to invent a machine to make, rivet, and plane the reeds
to the proper size and thickness, together with a tube board to hold
the reeds when finished. He not only succeeded in this, but invented
a new reed, the peculiarity of which is that it is held by the thickness
and not the edge. All the obstacles in the way of doing this were
overcome, and now those wonderful machines are doing their work so
effectively, that the firm supply nearly all the reeds used in the trade,
with the exception of two firms, which pay them a royalty for the
privilege of manufacturing.

A reed, in the technology of musical mechanism, is not, as the name
might imply, a species of cane, but a small tongue of metal, usually
brass, inserted in an opening or slot in a block with one end free,
which, by vibration, makes the sound, and the order of the sound, con-
stitutes the melody. The raw material of the reed is simply a strip of
brass, about a tenth of an inch thick, and two or three inches wide.
The blank is cut out by a die, and then passed under a machine in-
vented by Mr. Carhart, which, in one operation, planes the two sides
and one face. One of the most effective of the small machines in this
establishment, is that which rivets the reed to the block, and performs
work that would require twenty men to do in the old method by hand.
There is no pin or solid rivet in the reed or its block, but two raised
heads, erossed with lines, are pushed up out of the reed block by this
machine, or, as it is technically called, upset. After the reed is in its
place in the block, it is planed on top, and as the thickness of the reed




CARHART & NEEDHAM’'S MELODEON MANUFACTORY. 157

is less at the base than at the free end, the tone of the reed is deter-
mined by this planing. So accurately does this planing machine work,
that the reed, when finished in it, is within a sixteenth of a true note,
and requires only a little adjustment, or filing, to make it perfect.

But probably the most remarkable machine in this establishment, is
the one invented by Mr. Carhart for eutting the ecells or tubes in the
reed board, and the groove in which the reed block is placed. This
machine is automatie, and the strip of plank, out of which the board is
made, having been placed in a certain position, the cutter goes on and
produces all the cells with a regularity and exactitude that is astonish-
ing. This machine deserves to rank with the automatic lathe of
Blanchard, for it is not only capable of executing work in straight
lines, but also carves scrolls with such nicety and rapidity, that no hand
work ean approach it. The cutters revolve with great velocity—seven
thousand seven hundred times a minute—and the speed of the driving
belt is just one mile in a minute. The groove in which the reed block
is set, and which is about one tenth of an inch wide and deep, is made
by the same machine ; and as each groove is an exact fac-simile of the
other, those made years ago will fit any reed block made to-day.

A very important improvement affecting the shape, convenience, and
simplicity of Harmoniums, or other large reed instruments, was made
by the invention of E. P. Needham, patented in 1859, by which two or
more actions are placed in rows, one above the other, in the mann
of shelves or successive segments, each horizontal row divided in the
middle to form two registers, and any one may be removed at any time,
or exposed for repairs, with extreme facility. The invention also in-
cluded an arrangement for combining the actions with the bellows.*

The firm of Carhart & Needham, sinee their removal from Buffalo
to New York in 1848, have made about fifteen thousand Melodeons
and Harmoniums, and are now using from fifty to sixty sets of five-
octave reeds a week. Their manufactures include every grade of the
reed instrument, from the small single-banked Melodeon, to the large
Library or Hall Organ, with its fourteen sets of reeds, of remarkable
variety and power, its splendid pedal tones, and its rich and imposing
case. Probably the finest instrument ever constructed was one exhibited
at a recent Fair of the American Institute in New York, consisting of
two banks of keys, two octaves of pedals, and fourteen ranks of reeds,

(1) Mr. Needham is also the inventor of to be the best of its kind that has yet been
a Pneumatic machine for conveying pack- contrived. This means of transit, notwith-
ages and passengers through tubes from standing the obstacles in the way of .ts in-
which the air has been exhausted, which is  troduction, is destined to a triumphant
pronounced, by those competent to judge, success.
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arranged one over the other, filling the case to its whole height, and
affording a variety of stops not to be found in any other reed instrument.
In this, they achieved what had never before heen accomplished,
namely, in making a thirty-two feet reed produce a full, deep, rich, and
powerful tone, that can only be equalled ‘in a Pipe Organ; and as a
thirty-two feet pipe could not, by any possibility, be placed in a pipe
organ of the size of the Reed Organ, the latter has, in this respect, a
decided advantage. An eminent musical critic remarks :

“On the ordinary Parlor Organ, when a full chord is taken by
both hands, only sixteen reeds are set in vibration; but in the
Library Organ, the same chord sets in vibration one hundred and six-
teen reeds. The power of the latter, in comparison with the former,
is thus clearly indicated. The workmanship of the whole instrument
was so singularly beautiful, the voicing of the stops was so perfect, the
variety so admirable, and the capacity for effects so large and so supe-
rior to any other instrument of its class, that it excited universal ad-
miration, and was unanimously awarded the Gold Medal by the public,
long before the judges confirmed that opinion by their action.”

Milbank Brothers' Brewery,

At the corner of Madison and Oliver streets, is one of the time-honored
institutions of the city, forming a link connecting the metropolis of to-
day with the New York of the past. A portion of the site on which
it stands was occupied as a brewery before the Revolutionary War, and
one of its early proprietors was John Murray, Jr., a Quaker and a phi-
lanthropist, the brother of Lindley Murray, whose educational works
were at one time the text books in all schools. John Murray, Jr., was
the Treasurer of what was probably the first society organized for the
abolition of slavery, called ““ The Society for Promoting the Manumis-
sion of Slaves, and Protecting such of them as have been or may be
Liberated,” of which John Jay was President. General Washington,
when he resided in New York, obtained ale at this Brewery, and John
Hancock was one of its patrons. The firm at the commencement of the
present century was Murray & Cunningham, which was shortly after-
ward changed to Murray & Milbank, the partner being Samuel Mil-
bank, a brewer of Philadelphia, who came to New York before the war
of 1812. After John Murray, Jr., retired from its management, Sam-
uel Milbank, Sr., conducted the business until 1834, when he was sue-
ceeded by his son Samuel, who prosecuted it until his decease in 1865,
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when it passed into the hands of his three sons, the present proprietors,
Charles E., Samuel W., and Albert J. Milbank.

The present building is new, having been erected in 1862, is five
stories in height, and has a front on Madison street of forty-three feet,
and a depth of one hundred and twenty-five feet. The boiling coppers
are of metal, with a capacity of one hundred and one hundred and
twenty barrels respectively, and, what is unusual in similar establish-
ments, are located on the top floor. All the boiling and heating are per-
formed by steam. The hop back is of iron,with a false bottom of galvan-
ized iron, and the mash tuns are square, a form that, it is believed, is pe-
culiar to this establishment. All the important vessels are constructed
of metal, which has a tendency to prevent sourness in the Ale, and at
the same time facilitates cleanliness. The only cooler used is Baude-
lot’s Patent Refrigerator, of which the principle was originated, and
the process adopted by Samuel Milbank fifteen years before it was pat-
ented. The original refrigerator of this description is still preserved
in the establishment. When the worts have been cooled to the proper
temperature, they are discharged into the fermenting tuns, and after
the active fermentation is over, they are racked off into puncheons of
large capacity, where it is cleansed of the yeast, and refined. In the
cellar there are twenty-nine storage vats, capable of holding from one
hundred and fifty to two hundred and fifty barrels each. Attached to
the Brewery is a malthouse, with facilities for malting fifty thousand
bushels of grain. The Brewery has a capacity for producing about
forty thousand barrels of Ale and Porter per annum.

This establishment, though not so large as some others, is believed
to be a model in the completeness of its arrangements, and Milbank’s
Ale has a reputation unsurpassed by any. The author of the 0Old
Merchants of New York can scarcely repress his enthusiasm in speak-
ing of this Ale. He says: “The Ale from that time-stained Brewery
is Ale. One pewter mug full of that is more precious than a big
Missouri river of Lager. I am bursting with patriotism as I close this
chapter, and am determined never to touch or taste a glass of porter
or ale unless the patriotic vender of it can exhibit a certificate that it
comes from John Murray’s old Brewery, up at 70 Madison or 48 Oliver
street.”
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‘Wm. Tilden & Nephew’s Varnish Manufactory,

Corner of Rivington and Norfolk streets, New York, is aceredited with
being the pioneer establishment in this country for the manufacture of
Copal Varnishes as an article of commerce. Previous to 1830, all the
finer classes of Varnishes were imported from England and France ; but
in the autumn of that year, William Tilden, commenced their manufac-
ture, and until 1836, was the only manufacturer of Varnishes in this
country. There are, at this time, over thirty different manufactories
of this deseription in the United States, but the original one is much the
largest of any, employing a eapital exceeding half a million of dollars.

Mr. Tilden was the largest consumer of the early importations of Gum
Copal, direct from Zanzibar and the west coast of Africa; and the
first exports of Varnishes, from this to other countries, were made by
him, in the year 1836, to South America and Mexico. The experiment
proved so successful, that in a short time there was scarcely a country,
where American commerce reached, that American Varnishes were not
shipped ; and they, in a great measure, supplanted the importations
of European manufacturers. This important element of demand in the
foreign markets of the world, together with the large and increasing
consumption at home, stimulated this branch of industry to such an
extent, that the house, in the year 1851, established commercial rela
tions direct with the coast of Africa, opening trading posts, and em-
ploying vessels to collect Gum Copals and other products of the coun
try, by the interchange of the commodities of our own.

In the year 1847, William T. Blodgett was associated with Mr. Til-
den, under the name of Witutam Titpex & NEpeEw. The business
of the house, in the thirty-six years of its existence, has increased
steadily, from sales amounting to about twenty thousand dollars per

annum, until they now reach about seven hundred thousand dollars
per annum, requiring the full capacity of Eree factories tg;ﬁlﬁﬁi"ﬁ' it,
a fact which affords convincing evidence th is one firm in

America able to compete gith the most skilful in Europe.

The revision of the Tariff, in 1862, increased the duties on Gum Copal
so largely that this firm was compelled to open a branch of manufactory
at Montreal, Canada, to enable it to retain its export trade and that
of the British Provinces.

The books abound in recipes for the composition of Varnishes, but
probably there is no manufacture requiring more care and attention
in its details, or a better knowledge of chemical properties and effects.
Varnishes, to be good, should possess the quality of remaining perma-
nently brilliant after drying ; they should adhere closely to the sur-
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faces to which they may be applied, without scaling off, even after a
considerable time; their drying should be rapid, and their hardness,
when dry, as great as possible, without rendering them too brittle—
characteristics that very few manufacturers have succeeded in attain-
ing in combination. Moreover, the different branches of industry, the
workers in wood, tin, and iron, the manufacturvers of floor cloths and
maps, all require different and peculiar kinds of Varnishes ; and it is no
slight commendation to Messrs. Tilden & Nephew, who produce over
thirty varieties, that they have given satisfaction in all.

The Glen Cove Starch Works—W. Duryea, Superintendent,

Located at Glen Cove, Long Island, are one of the two large Starch
Manufactories in the United States. The Company was organized
under the General Manufacturing Law of the State of New York,
November 13th, 1855, and built, at first, a small factory, to test a new
process of manufacturing Starch and Maizena. In 1857, the capacity
of the Works was increased from one ton per day to five; and shortly
afterward the entire establishment was destroyed by fire. It was then
rebuilt, on a larger scale, with a capacity of producing ten tons daily ;
to which additions have been made, until now the capacity is twenty-
three tons per day—and the buildings, ineluding those incidental to the
business, cover about eight acres.

The main building is six stories in height, with connecting wings,
and intended to be fire-proof. Situated directly on the line of open
tide-water, Hempstead Harbor, an arm of Long Island Sound,\ and
surrounded with a fine dock about half a mile in extent, the operations
of the Company in the receipt and shipment of goods are greatly facili-
tated. The corn, when landed on the wharf, is hoisted by means of
an elevator worked by steam power, to the top of the building, win-
nowed to remove foreign substances, and then transferred to vats, where
it is long soaked before grinding. Only the best varieties of the
white flint corn are used. It is run through troughs with water to the
mills, and when ground the mixed meal and water is conveyed in a
similar manner to the tub in which the separation of the starch is
effected. The starch fluid is then conveyed to great vats in the base-
ment of the building, where the water is partially removed, and then
it flows into smaller wooden vessels, from which a portion of the sur-
plus water drains away through a cloth laid in the bottom of each.
The mass of Starch, then tolerably solid, is placed upon shelves made
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of loose bricks, when more moisture escapes by absorption and evapo-
ration. Kiln-drying finishes the process, and the Starch is obtained in
prismatic forms, ready to be put up in paper or boxes for the market.

For grinding the corn, the Glen Cove Company have several pairs
of burrstones, and large, heavy iron rollers. The machinery is propelled
by a double-cylinder vertical engine of one hundred and sixty horse-
power, and there is an additional water-power of about sixty horse
‘capacity, which is obtained from a pond that covers about thirteen
acres. The vats employed in purifying the Starch have a capacity of
many million gallons, and the length of gutters for conveying and dis-
tributing the starch waters amounts to many miles.

In the manufacture of Corn Starch, considerable skill, especially a
critical knowledge of fermentation, is required. Many manufacturers
bave succeeded in producing Starch very nearly white, but very few
have succeeded in producing uniformly an article of Starch most de-
sirable—of clear whiteness and at the same time free from sourness.
Clear and perfect whiteness, when free from sourness, is an evidence
of purity and strength. This superior quality of Starch will give to
linen a beautifully white brilliancy, great strength, and elasticity. As
the Starch made at the Glen Cove Works has the highest reputation in
all markets, it may be reasonably assumed that the Messrs. Duryea,
who conduct the operations, are among the few who possess the requi-
site skill and knowledge for the manufacture. They are also probably
aided by the excellence of the water obtained from springs on the prem-
ises, which is remarkable for its purity and softness,

Besides Starch, this Company manufacture a novel article for pud-
dings, custards, ice-creams, ete., known as Duryea’s “ Maizena.” This
word, “ Maizena,” was coined and adopted by the Messrs. Duryea as
a trade-mark, and as such is claimed by them. The article bearing
said trade-mark is composed of the flour of the choicest selected white
corn, and is the most wholesome, nutritious, and agreeable article of
food in the whole range of farinaceous substances; it is not only a
choice article of dessert, but in the sick room an excellent substitute
for the best Bermuda Arrowroot, being used in the same way. In
many cases it is regarded as superior to Arrowroot as a diet for the
sick, especially dyspeptics and infants.

The manufacturing operations of the Glen Cove Starch Company
are eonducted by the Superintendent, WriGHT DuryEA; while his
brother, Wirrram DuryEA, has charge especially of the sales, at the
Company’s warehouse in New York.

It is estimated that the consumption of Starch in the United States
now amounts to two hundred and fifty tons per day
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Colgate & Co.’s Manufactory

Of Soaps and Candles, is probably the oldest and undoubtedly the
most extensive in the United States. It was founded by William Colgate,
the father of one of the present proprietors, who embarked in the busi-
ness in a small way in 1806, when the total value of Soap and Candles
made in regular factories in the United States did not probably exceed
half a million of dollars annually. The manufactory was situated at
Nos. 4 and 6 Dutch street, New York, and continued there until 1847,
when it was removed to Jersey City, where the present extensive
Works were erected to accommodate the inereasing business of the firm.
Mr. William Colgate died in 1857, after half a century of successful
business enterprise, and many years of active benevolence, leaving to
his family and successors an honorable name and a well-established
business. The present members of the firm are Samuel Colgate and
Charles C. Colgate, who continue to occupy for their warehouse the
original premises in which Mr. Colgate commenced his career as a
manufacturer sixty years since.

The manufacture of Soap in all its branches is essentially a chem-
ical art, and rises in dignity in proportion to the amount of intelligence
and scientific knowledge brought to its direction. In its higher de-
partments no small degree of these attributes is required to insure suc-
cess. Although the art is a very ancient one, the true theory of saponi-
fication was not known until the publication, less than fifty years
ago, of the able researches of Mr. Chevreul, the French chemist, on
the nature and constitution of the fixed oils and fats. All common
fats and oils are now known to consist of three neutral bodies or prox-
imate constituents : stearin, margarin, and olein, associated in different
proportions. Upon the relative amounts of these elements depends
the degree of consistency of the fatty body at ordinary temperatures,
its fluidity being greater, and its melting point lower, as the latter con-
stituent predominates. When saponified by the aid of heat with a
strong alkaline solution, as of soda or potash, these bodies are each
resolved into glycerine and a fatty acid, and the latter combining chem-
ically with the alkali, produces Soap. This compound is therefore
strictly a salt of the fatty acid and the alkaline base, and formed in a
manner analogous to the neutral salts. Soda produces hard, and pot-
ash soft Soap, and both owe their detergent property entirely to the
alkali. The consistence or firmness of the Soap also depends upon the
oil or fat used, being greater when made of the solid fats, as tallow,
bone-grease, butter, etc., which owe their consistence to stearin and
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margarin, than when the liquid oils, as palm, almond, rape seed, castor
oil, ete., are employed, which consist principally of olein.

Many of the modern improvements in Soap making, which have
been quite numerous since 1840, consist in the use of new vegetable
or animal oils as materials ; in the mechanical and chemical methods
of purifying, deodorizing, and preparing them ; and especially of sepa-
rating the olein and glyeerin from the fatty acids, so as to obtain the
stearin and stearic acid, either for Soap or Candles—in which operation
hydraulic pressure has been found to be one of the most efficient
agencies. But perhaps the most important invention ever made in
the manufacture, has been in the employment of sfeam, which has won-
derfully facilitated, cheapened, and improved the processes both of
Soap and Candle making. It has effected a great saving of fuel, and
enabled the manufacturer to arrest the boiling process at the precise
moment—which is a matter of much importance. It has reduced the
number of hands required, and in various other ways has proved to be
an agency almost indispensable to the manufacture of Soap and Can-
dles on a large scale. :

In large Soap Laboratories, the steam series usually counsists of
three caldrons—one for white, and one for yellow, and one for palm
and other fine Soaps—and these are often of very large size. In
Colgate’s Manufactory, these caldrons, though not so large as some
others, have a capacity of thirty tons each. In this, as in other well-
regulated establishments, the apartments are arranged with especial
reference to convenience, and each is devofed to its special purpose
The “frame room,” or “drying loft,” where the Soap, after it is
formed, is placed to cool, is in the second story of the main build-
ing, and contains over three hundred cast-iron frames, which are
now preferred to wood, both because they can be taken apart and put
together with greater facility, and the metal is found to hasten the cooling
of the Soap. In the other rooms are numerous presses for stamping
Fancy Soaps, and all the appliances for producing a hundred tons of
Soap weekly. In another part of the Works is a Candle Manufactory,
where pressed Tallow Candles for the West India markets are made
by means of a patent Candle-Moulding Apparatus, with extraordi-
pary rapidity. In connection with the establishment is also a Box
Manufactory, having machines and facilities for turning out one thou-
sand boxes per day. The dovetailing machine used here is a remarka-
ble labor-saving invention. The buildings bave a front of about four
hundred feet on the main street, and cover two thirds of an entire
block.

This. firm manufacture about a hundred different varieties of Soap,
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including rare Fancy Soaps, and those for manufacturers’ use. The
department of Fancy Soaps was added to the business in 1850, and
their success in this branch has materially diminished the importation
of foreign Soaps. As an illustration of the extent of the business done
by this firm, we may state that during the year 1865 they paid to the
United States Government a Manufacturer’s Revenue Tax of one
hundred and thirty-three thousand dollars.

The How@ Company,

Though their principal establishment is in Brandon, Vermont, have
their warehouse and a branch manufactory in New York city, and as a
correct and reliable standard for weighing commodities is a subject of
very great importance to manufacturers, it may not be amiss to give,
in this place, some account of one of the two great Scale manufactories
of the United States.

On the 15th of January, 1856, two ingenious New England mechan-
ics, F. M. Strong and Thomas Ross, received a patent for an improved
method of making Platform Seales. This afterward became widely
known as the “ Strong and Ross Patent.” The improvement consisted
in dispensing with check rods, which are liable to be affected by frost
and other circumstances ; in requiring no pit, or a very shallow one, for
the foundation of the largest Scales; the substitution of balls under
the end of the platform beams, by which friction from the movement or
working of the platform on the ‘* knife-edges” or bearings, is avoided,
and general simplicity of construction without diminution of strength.

Technically deseribed, the principle of this Scale consists in extend-
ing across each of its ends a shaft whose extremities are enlarged in
such a manner as to admit the insertion of knife-edges. These rest
upon suitable bearings attached to the foundation or frame, and are so
inserted in the shaft that they form the axis on which it partially ro-
tates with the least possible friction. These enlargements project
inwardly from the shaft, forming short eranks, and in these are inserted
other knife-edges parallel to, and equidistant from, the first mentioned.
At the extreme front end of the shafts, arms are secured which extend
to the centre of the front side of the scale, where they meet, and are
both attached to the “beam” in the usual manner. To the under side
of the ends of the platform timbers are secured plates or ““shoes,” in
which are concavities ; these vest upon balls contained in corresponding
concavities, in suitable plates, from which project downward the bear-
ings that rest on the knife-edges inserted in the cranks projecting from
the shafts ; consequently, any weight placed upon the platform tends to
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turn the shafts and depress the ends of the arms secured to them, which
in turn actuate the beam where the weight is indicated.

This method of connecting the platform with the levers allows it to
move freely in any direction, when receiving any impulse, without. pro-
ducing any shock or wear on the knife-edges, which would necessarily
take place if the connection was rigid. The knife-edges consequently
retain their fineness and accuracy.

The advantages which these Scales possessed attracted the attention
of Mr. John Howe, Jr., of Vermont, himself an ingenious and intelli-
gent gentleman, who purchased the patent, engaged the inventors for
a term of years, and commenced their manufacture in the town of
Brandon. ‘Before, however, embarking extensively in their manufac-
ture, he submitted them to the severest tests, and exhibited them at the
principal State Fairs, where they were tested in competition with
others, and the result was that in one year, within sixty days, they re-
ceived seven first class premiums. Eminent firms in New York city
and elsewhere were induced to purchase them ; among others, Robert
Hoe & Co., the Printing-press manufacturers who bought one that
would weigh eight tons, and finding it extremely accurate ordered an-
other of the same class. It was found that a copper cent laid on the
platform of a Secale with a capacity of weighing fourteen hundred
pounds lifted the beam, and four pennies would turn a Hay Scale of six
tons’ capacity.

One peculiarity of this Scale is that it will operate as aceurately on
an inclined plane as on a level. The Morris Canal Company pur-
chased one seventy feet long and of two hundred tons’ capacity, and
placed it so that one-end was seven feet higher than the other end.
After seventeen months’ use in weighing many hundreds of tons, they
certify to its accuracy and extreme sensitiveness.

Repeated and severe tests having thus established its reliability as a
standard of weights, combined with the advantages of a great simpli-
city of construction, Mr. Howe, in association with his energetic
brother, Col. Frank E. Howe, of New York city, entered extensively into
the manufacture. They enlarged their Works, employed the best me-
chanies that the highest wages could command, and are now producing,
in large numbers, Seales of all sizes and capacities, constructed on the
principles that have been detailed; each year increasing their popu-
larity and extending their sales, not only to all parts of this country,
but to Russia, China, Japan, and South America.

The firm of Howe & Bouvier, who are the Agents in New York for
the Howe Scale Compan®, have also a Manufactory in the city where
they make fine Gold and Druggists’ Scales, Even-Balance Scales
Weighmasters’ Beams, ete
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New York Belting and Packing Company,
[Jonn H. CHEEVER, TREASURER. ]

The history of the manufacture of India Rubber Goods in this
country cannot yet be written, mainly because those who possess the
most important facts are interested in concealing them, The day is not
distant, however, when this obstacle will be removed, and a truthful
account of the anthorship of the varions inventions that have contributed
to utilize this wonderful gum can be given. Sauffice it to say for the
present, that sinee 1825, when the first importation of the Para rubber
over-shoe was made into the Boston market, inventions have been made
by which the julce or milk of an East Indian tree is now available for
Clothing of all kinds, Boots and Shoes, Belting, and Steam-packing for
machinery, Carriage Tops and Car Springs, Balls and Tops for children,
Combs, Whalebone, and an infinite variety of other useful articles ; and
though it may be impossible as yet to assign to each his exact share and
measure of credit, the names of Thomas C. Wales of Boston, Stephen
C. Smith of Providence, John J. Howe of Birmingham, Connecticut,
Daniel and Nathaniel Hayward of Kaston, Massachusetts, Charles
Goodyear of New Haven, Connecticut, William Atkinson, Dr. Thomas,
Jas. Bogardus, Horace H. Day, and John H. Cheever, all of New York,
Charles Mackintosh, Thomas Hancock and Charles Kean, of England,
and numerons others in both countries, will be duly honored for their
geveral contributions in opening up this new field of industry.

There are now over thirty manufactories of India Rubber goods in
the States of Massachusetts, Rhode Island, Connecticut, New York,
Pennsylvania and New Jersey, which have a capital invested of nearly
$4,000,000, employ about 4,000 operatives, and produce fabrics valued
at $6,000,000. Connecticut alone has thirteen India Rubber factories,
owned prineipally by capitalists of New York, and whose products find
their chief market in that city. The most noteworthy of these mann-
factories, and the one producing a larger product than any other in the
country, is that of the New York Brrring AnND Packing CoMPANY,
which we select to illustrate the modes and processes adopted for man-
ufacturing India Rubber goods in the best establishments.

The Factory is located on the Potatok River, in Newtown, Connecticut,
a place that nature and art have combined to render attractive, and is
the one in which Vulcanized Rubber was first practically manufactured
under the direction of Charles Goodyear. The building is nearly 300
feet long, 41 feet wide, and five stories high; and te propel the
ponderous machinery that is employed in the various processes of
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grinding and preparing Rubber, the Company have constructed a
waterwheel fifty feet in diameter—which, with the exception of
Burden’s,“at Troy, is probably the largest in the country. This is
assisted by a steam-engine of three hundred horse power.

Before describing the details of manufacturing, however, we may re-
mark, that as the goods made af this factory are designed principally for
mechanical purposes, the proprietors spare no pains or expense to
obtain rubber which has the strongest fibre ; and as the East India gum,
or ficus elastica, has been found to be the best, they import that from
Calcutta, Penang, and Singapore. It is imported in rude masses about
two feet long and one foot thick, and covered with a rude matting, woven
in wide meshes, through which the dark rubber is easily seen. A stock
of hundreds of tons is constantly kept in their vaults or storehouses,
which are built as nearly as possible fire-proof.

The first process which the imported material undergoes is to cleanse
it of foreign matter, the masses of native rubber as they are gathered in
the Bast Indian forests being so mixed with dust, and bark and leaves,
that in cleansing they lose over 20 per cent. ‘of their weight. The
rabber is first placed in a large vat filled with hot water, where it re-
mains for some time, until the exterior is partially softened and the
workmen are enabled to strip off the basket-work that is woven around
the original bales, and which adheres so closely that it can be removed
onlyin this way. The masses of rubber are then cut into slabs of about
an inch in thickness, by means of a large circular knife, between three
and four feet in diameter, which is driven by machinery and revolves
with great speed, cutting the tough mass as easily as if it were clay.
The slabs of rubber are then taken to the “crackers,” as they are called.
These crackers are large deeply-grooved iron cylinders, invented for this
purpose, which revolve in pairs, slowly and heavily, grinding the tough
rubber between, and driving out much of the bark and dust. These
machines are so skilfully arranged that the long slabs of rubber are
stretched as they are drawn through, and much of the dirt and bark
drops out and falls beneath the machines.

From the erackers the rubber is taken to the * washing-machine,” a
large vat, where it is cut into small pieces by numerous sharp knives
which revolve under the water, and where it undergoes a kneading and
washing process, very much like the process of preparing the pulp in
paper-making. By this process all dirt and foreign substances are per-
feclly expelled, and the pure rubber alome is left. From the washing-
machine the rubber is taken to powerful grinding-machines, which con-
sist of large hollow eylinders of cast-iron. These cylinders revolve in
opposite directions, and here the rubber, which is brought from the wash-

1
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ing-machine in small fragments loosely adhering to each other, is pressed
and kneaded into thick sheets or mats. At this stage the process is
suspended for some time, in order that the rubber may be thoroughly
dried and cured by the action of the air. For this purpose these mats
are suspended in long drying-rooms, where they are allowed to hang for
many months before they are thought fit for use. Of course, a large
stock of this cured rubber is kept on hand. The rubber thus cleansed
and dried is first taken to the mixing-machines. This is the first im-
portant process, as it is here that the rubber is combined with the metals
and minerals to which metallic rubber owes its peculiar properties. The
mixing-machines like most of the machines employed in the factory, are
hollow iron eylinders, and it is necessary that they should be kept at high
but regulated degrees of heat, as the tough masses of rubber would other-
wise resist the action of machinery, however powerful. These eylinders are
of great size and strength, and are heated by steam, which islet into the ends.
Two are placed near together, which, as they revolve towards each other,
knead the substances placed between them like dough. The rubber is
placed in the machine, and as the heated cylinders slowly revolve, the tough
rubber is twisted and ‘kneaded, and torn between. This is accompanied
by a constant succession of sharp explosions as loud as pistol-shots
which are caused by the air being forced through the rubber. As the
rubber is folded over and over, air is confined in the folds, and when
that portion of the mass is forced between the cylinders, the air is driven
through the tough material with an explosion like an air-gun. When
the rubber is somewhat softened, the workman mixes slowly the various
substances which are to be incorporated with it; these consist princi-
pally of sulphur and of the oxides of various metals, zine, lead, iron, ete.,
which are combined in various proportions, according to the uses for
which the rubber is destined. It is in this department that the greatest
science and experience are required, for different qualities of rubber
require different eompounds, and every difference in the compound makes a
different treatment necessary in the subsequent stages of the manufac-
ture. When the rubber is thus prepared it is ready to be molded and shaped
into the various forms in which it is to be finally perfected and used.

As every distinet manufacture requires a different process and different
manipulations, we will only describe the process of making  machine-
belting,” as that is of most importance and is the article for which this
company are so celebrated. The rubber, which, after it is compounded
as above described, resembles a dark slate-colored dough, is then taken
to another department to the “calendering-machines.” These somewhat
resemble the other machines, but they are composed of more cylinders,

and ave of much larger size, and of a perfectly polished surface. Upon’
96 : :
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these calenders the prepared rubber is placed, and after passing between
the cylinders it is rolled out in a perfect and even sheet, upon a web of
powerful cotton or linen duck, which has previously been coated with
rubber, driven through and through its meshes by powerful machinery.
This duck is somewhat similar to the heavy duck used for sails,
but it is woven expressly for the New York Belting and Packing Com-
pany, in a factory which is exclusively employed for the purpose, and it
is woven in a mode which gives it double the usual longitudinal strength.

The “holts” of duck covered with rubber, after this process is com-
pleted, are taken to the belt-room ; here the long webs are taken by the
skilful workmen and unrolled upon tables 100 feet long, and in an in-
credibly short time, are cut into strips and folded together into machine-
belting. In order to give the required strength to the belt, folds upon
folds of the heavy duck are placed one upon the other, and then forced
together by the tremendous power of the rolling-machines, until a belt is
formed, more tough and solid than the best sole-leather.

From this room the belts are taken to the heaters. These are immense
steam-boilers, with a long iron frame or railway, which can be thrust in
or drawn out from the boilers at pleasure ; the goods are placed upon
the railway and rolled into the boilers, which are then closed, and steam
is admitted. This part of the process is the most remarkable of all ; for
the rubber, which, when placed in the heaters, is like a tough, unelastic
dough spread upon the various fabries for which it is used, becomes
wholly changed into the new and peculiar substance called metallic or
vuleanized rubber. All the attempts of the most scientific chemists in
this country and in Europe to discover the cause of this change, or to
produce it in any other manner, have been wholly baffled. The causes, and
even the manner of the change, are mysterious. All that is known is, that
after the rubber has been heated at a regulated temperature from eight
to twelve hours, it becomes a new substance, with properties unlike any
other. The rubber-paste, which was soft and sticky, and but slightly
elastic, becomes firm and dry, and ten times more elastic than the best
native rubber. Heat and cold, which destroy the value of native rubber,
have no effect upon it ; the solvents in which the native rubber dissolved
like gum have no influence upon it whatever; in fact it becomes, as it
has been well called, an  elastic metal.”

This Company make belts and bands of all sizes and lengths, from an
inch to a yard or more in width, and adapted to all kinds of machinery.
In their warerooms in Park Row there was recently a belt of seven plies
thick, over a yard wide, and nearly 300 feet long. Such a belt, if made
in the old-fashioned way, from leather, would have required the hides
of 120 oxen, and would have been fastened together by thousands of
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copper rivets ; but here the great rubber belt was made in one opera-
tion, without joint or seam or imperfection. With regard to the
comparative merits of leather and rubber belting, a writer in the
Scientific American, to whom we are principally indebted for these
facts, says he saw the ends of a leather and rubber belt of equal
size firmly clamped together, and when power was applied to tear
them asunder the tough sole-leather parted with a loud explosion, but
the rubber belt was unharmed. He also witnessed an experiment to
test the comparative value of these belts in driving machinery, and says
that the peculiar elastic and tenacions surface of the rubber belt enabled
it to hold mueh more firmly upon the iron drums and pulleys than the
hard leather. “An accurate measurement showed that it took fully 25
per cent. more power to slip a rubber belt on a smooth pulley than it
did to slip a leather belt on it. A large iron pulley, such as is used in
driving machinery, was placed upon a shaft, and a piece of rubber belt-
ing was passed over it. Heavy weights were then placed on each end
of the belt, in order to bring it down firmly and with an even bearing
upon the pulley. The question to settle was, whether leather or rubber
belting wounld bear the greatest weight without slipping, for this would
prove which had the most perfect friction-surface and would drive the
machinery with least loss of power. To test this, weights were slowly
added to one end alone until the belt slipped on the pulley. The same
experiment was then tried with a leather belt of the same width and
under preeisely similar circumstances, and it was found that the rubber
belt greatly economized the power. Repeated experiments showed the
same result in the most convincing and satisfactory manner.” Certain
it is that the demand for these rubber belts from manufacturers and onr
best mechanics, including the large manufacturing corporations of New
England, is very great, for the Company are obliged to run their factory
by night as well as by day to supply it.

vAnother article made extensively by the Company is Steam Packing.
Rubber, it is said, is the only substance that can counteract the expan-
sion and contraction of metal and make a joint so tight that steam can-
not escape through it. It is made into sheets and plates of different
sizes and shapes, or cast into rings or hollow ellipses of all imaginable
forms, and is used to pack around the piston-rods, to place between the
iron plates in steam pipes, and in fact wherever a joint is formed.

Another article manufactured to a great extent at this establishment is
their celebrated “Croton Hose,” and hydraulic hose of all sizes from a
1 of an inch to 8 and 12 inches in diameter. A large force of workmen
is employed in this department. The tube is formed by means of long
metallic pipes, around which a sheet of carefully-prepared rubber is firs*
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neatly folded ; but the rubber alone has not sufficient strength to resist
the pressure of water, which would swell and finally burst the elastic '
hose. To prevent this, and give additional strength, the outer covering
is formed of webs of strong cloth, saturated and coated with prepared
rubber. This is folded carefully around the hose until the requisite
strength and thickness are obtained, and it is then finished by covering
it with a final sheet of pure rubber. The hose, when formed, is taken
to a steam-boiler of great length, where, while still remaining upon the
iron pipes, it is heated and cured by a process similar to that before de-
scribed ; after which the rubber is drawn off from the pipe, and it is
ready for the market.

Hose designed for steam fire-engines, which this Company manufac-
tures largely, is tested by turning the whole force of the vast water-
wheel upon two large force pumps, through which the water is forced
into the hose and driven in jets over the factory and high above the
summit of its lofty tower. Unless the hose resists this trying test it is
not considered fit for market. Besides these leading articles, the Com-
pany manufactures a large number of others for household convenience
or mechanical purposes,—for instance, carpets for halls, and stairways,
and billiard rooms ; sinks without joint or seam ; door springs that can
be adjusted either to hold thé door open or to close it; bed springs,
spittoons, and clothes wringers ;—of which hundreds are made daily. Of
their minor manufactures, however, perhaps the most ingenious is the
solid emery vulcanite. It is a novel combination of emery and
rubber, and used for grinding and polishing wheels, and which is
destined to produce a revolution in many workshops where metals
of any kind are ground and polished. The soft rubber when com-
bined with emery makes wheels which will cut an inch file in two in
a few minutes. The New York Belting and Packing Company own or
are the sole licensees under no less than thirty-seven different patents,
which secure to them not only the best means and processes and ma-
chinery for manufacturing their goods, but also a monopoly of certain
branches. G

Such is one of the numerous factories that are giving profita-
ble employment to thousands of operatives, and furnishing contribu-
tions of the greatest importance in manufactures and the arts. This
age has been prolific in wonders, and among them few are more marvel-
lous than the product of the India Rubber factories of America. We
desire, however, to place upon record our settled conviction that the
application of vulcanized rubber in the useful arts is as yet in its in-
fancy, and that our ingenious mechanics and manufacturers will discover
hundreds of new uses for this wonderful * elastic metal.”



STEINWAY AND SONS' PIANO MANUFACTORY. 118

The Piano Forte Manufactories—Steinway and Sons’ Manufactory.

New York is the principal centre in the United States of the manu-
facture of Pianofortes. There are over fifty different manufactories ;
and though we believe there are none so extensive and complete as the
one that we are about to deseribe, yet among them are many fine and
some large establishments.

The name of Steinway as a manufacturer of Pianofortes has long
been a familiar one to the musical artists of Germany. Mr. Henry
Steinway, the founder of the immense establishment which strangers
from afar new visit as onme of the wonders of New York, com-
menced the business of making Pianos in Brunswick, Germany,
nearly fifty years ago; and though during the quarter of a century
in which he prosecuted the business he probably did not make as
many instruments as his establishment now turns out in a single year,
yet he acquired a reputation, and his HEuropean career as a master-
builder may be said to have been a successful one. When, however, the
uprising of the German people for their constitutional liberties in 1848
and 1849, in which he sympathized, proved a failure, he resolved to
escape from the despotism that followed the subjection of the *liberal
party,” and to seek a more congenial field for the free exercise of his
genius and enterprise. As a prudential measure he sent his son Charles
to America as pioneer and explorer, to report upon the prospects of
emigration which the country would be likely to afford to the family.
His son arrived in June, 1849, and his report confirming the previous
favorable impressions of the father, he followed with the family just one
year after. Although possessed of some means, he deemed it advisable
before commencing business on his own account to study the routine of
manufacture as practiced in American workshops, and he and his sons
commenced as journeymen in some of the best manufactories then in the
city of New York. The advantages of this thorough training, which
rendered them practically familiar with the American and European
methods of manufacture, soon became manifest when the products of
their skill and handiwork were entered in competition with those of
others, even the best makers. .

Their first instrament, made in 1853, in a small rear building in
Varick street, at once attracted the attention of professional musicians,
and at the “ National Fair” in Washington, was awarded, by the unani-
mous vote of the jury, the first premium, notwithstanding there were
some twenty competitors from the principal cities of the Union, in-
cluding most of the names then of established reputation. A demand
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for their instruments at once sprung up, and a change of location to one
possessing more extensive facilities for manufacturing soon became an
absolute necessity. The popular favor which rewarded their early en-
terprise has in this instance manifested none of its proverbial fickleness,
but has increased and widened until from one Piano a week they are now
called upon to make seven a day. During the last four years we are
informed that over twenty first-class premiums have been awarded them
by American associations for the promotion of industry and encourage-
ment of talent; and at the late exhibition or World’s Fair in London,
in 1862, a jury composed of the most renowned musical celebrities of
the old world decreed to Steinway and Sons, of the United States, the
first premium for “powerful, clear, brilliant and sympathetic tone, with
excellence in workmanship, as shown in' grand and square Pianos.”
This was indeed a remarkable triumph that could not have been won
except by the exhibition of the most marked, unquestionable and super-
eminent excellence. In fact, the superiority of these American Pianos
over their European competitors has excited the attention of connois-
seurs throughout KEurope, and all the principal musical journals in
London, Paris, Vienna and the continent laoted the fact with astonish-
ment and confirmed the opinion of the official jurors.
It is an axiom that there can be no great mechanical excellence with-
out corresponding merit in the mechanic. Luck, whatever may be its
influence in speculative enterprises, has no appreciable place in manu-
facturing operations. We may not be able to analyze or trace causes
in results, but we can safely infer that where there is great success there
is also adequate cause for it. One circumstance which has doubtless
contributed to the success of this firm, is that all its members are prae-
tical Piano makers, and each takes in charge and superintends-a special
department of the manufacture. Another advantage which they possess
is that they are musicians and adepts in the science of music and ac-
cousties, which, combined with their practice, renders them scientific as
well as practical workmen, They are also inventors, and have taken
out some fifteen patents for new actions and scales. Among their first
or earliest improvements was a new reversed bridge, constructed of
metal, for improving the treble ; a new way of bracing their Pianos by
which they could use much thicker strings, thus producing a more pow-
erful tone ; an ingenious arrangement in the scale, having the sounding
board nearly double as large as that in any other Pianoforte, which of
course gave much greater volume of tone. /

In 1859 Mr. Henry Steinway Jr. succeeded in overcoming the diffi-
culties which had heretofore been deemed insurmountable in the way of
overstringing Grand Pianos. The arrangement of the strings of the
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lower notes in a tier above others, for the purpose of using larger
strings, had been quite commonly adopted in the construction of square
Pianos, and a substantially similar system of stringing had been applied
to upright Pianos, but owing to the form of the case and arrangement
of the key-board and action of Grand Pianos, it had been deemed im-
practicable if not impossible to apply the principle in their construction.
But Mr. Steinway has succeeded in overcoming these difficulties by an
improvement which he has patented, and arranges the strings of a grand
Piano in fwo tiers, with the same advantageous results as had been ob-
tained in Pianofortes of other forms, while the bridges are also brought
nearer the middle of the sound-board than they are in any other Grand
Piano. 1In the same year Mr. Steinway patented another valuable im-
provement, the object of which was to permit the use of “ agraffes” for
the tuning block-bearings of treble strings, and yet to permit the strings
to be struck as close as is desirable to those bearings. This was effected
by constructing the cast-iron plate which covers or partly covers the
tuning block with a projection on its under side, to lap over the edge of
and abut against the tuning-block, and in securing the agraffes down
from the upper surface of the plate into the projection. Both of these
inventions and improvements have been generally adopted by manufac-
turers abroad, which is significant evidence that they appreciate their
value.

The present manufactory of Messrs. Steinway and Sons is one of the
largest of its kind in the world. It was erected in 1859, and ocenpies

Second to Fifty-Third street. The front on Fourth Avenue has a
length of two hundred and one feet with a depth of forty feet. The
wing on Fifty-Second and Fifty-Third Streets are one hundred and sixty-
five feet in length and forty feet in depth. The whole building is six stories
high including the basement. The architecture is of the modern Italian
style, with brick lintel arches, brown stone trimmings, and brick cornices.
It is very substantially built, the basement-wall being grouted brick two
feet thick, the first story walls twenty inches and the upper walls six-
teen inches in thickness. The main building covers fourteen city lots,
eleven other lots being used for the purpose of seasoning lumber, of
which there is a stock of about 2,000,000 feet always piled up on the
grounds. In the yard there are four drying houses, each of which is
heated by 2000 feet of steam-pipe, and contains about 60,000 feet of
lumber, so that there are about 240,000 feet of lumber constantly under
the process of kiln-drying.

There are about 400 men constantly employed, who turn out forty-
Square and five Grand and Upright Pianos every week.

/
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The machinery is driven by a splendid engine of fifty-horse power
sitnated outside the building in the yard. It was manufactured by the
Corliss Steam Engine Company, of Providence, and contains all their
latest patented improvements.

All the heavier portion of the machinery is located in the basement.
“In this room are three large planers, one of which was made expressly
for this establishment, and is certainly one of the largest instruments of
its elass existing, planing the largest Piano tops or bottoms at once.
There are also four up-and-down saws and several circular saws, besides
turning lathes, etc. ete. These wonderful and powerful instruments are
constantly at work shaping the rough plank ready for use in the first
floor above, where the bottoms, blockings, wrest planks, and other parts
of the case are got up, with the aid of moulding, jointing, and other
machinery.

The three stories above are occupied by the case makers, who take all
those single parts made below, put them together, and veneer and finish
the cases ready to go up to the top floor or varnishing room, where
every case remains from three to four months to be thoroughly varnished.
On each case making floor there are three large warming boxes con-
structed of sheet iron and covered with wood, with sufficient steam pipes
in them to raise the heat to 200 degrees. The varnishing department
comprises the top floor, extending the whole length of the front and
side buildings—a length of five hundred and thirty-six feet. From this
floor the completely varnished cases are taken one floor lower down in
the front building—the sounding-board floor—where the sounding-
boards are fitted in.

In the floor below the instruments are strung, and the action and
key boards, and the tops, legs, and lyres adjusted and put on. The
partly-finished instruments are then taken first to the floor below where
the action is regulated, thence to the first floor, where the hammers and
the tone are regulated ; after which the final polish is put on the cases
and the perfect Piano is ready to be sent down to the sales room. This
- floor also contains the office of the establishment, situated on Fifty-
Third Street, through which every person entering or leaving the build-
ing has to pass.

In connection with the ol‘ﬁce is the store room, which contains the
actions, felts, hardware, ivory, cloth, pins, wire, etc. used in the interior
works of Pianos. Of these materials there is a vast supply always on
hand amounting in value to over thirty thousand dollars.

The front basement contains all the iron work, plates and bars, drill
ing machines, japanning works, and the rosewood veneers. Of the las*
the stock on hand is rarely of less value than eight thousand dollars
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No fire of any kind is used within the building. Every part of the
factory is heated by means of steam pipes, 40,000 feet of which line the
interior. The wood -heating apparatus is also warmed by steam, which
also heats the kilns for japanning, ete., ete.

In the two extremes of the building are placed tell-tale clocks for the
purpose of testing the trustworthiness of the night-watchmen. Wires
are carried to each floor, and if they are not touched at certain inter-
vals the watcher has neglected his rounds, and the tale is recorded on
the faces of the dials,

There are from six to seven hundred pianos constantly in course of
construction, and these, in connection with the hardware, machinery,
engine, veneers, lumber, ete., ete., represent at least the sum of $400,000,
exclusive of the buildings. The cost of the building and ground was
about $150,000.

The distance between their Sales Room, on Walker Street, and
the up-town factory, is so great, and the need of immediate com-
munication so frequent, that a telegraphic correspondence was found to
be necessary. Consequently a private telegraph line has been estab-
lished between Walker Street and Fifty-Third Street, bringing the two
business places into instant communication.

Messrs. Steinway have erected on East Fourteenth street, a few
doors fl'om Union Square, near the Academy of Musie, a splendid
part bemg ﬁtted up for a Concert Hall. Like their ma;r_mfactory, it
will stand as a monument of their enterprise, while it is also an orna-
ment to the City of New York. :

Haines Brothers’ Piano Forte Manufactory,

Though less extensive and imposing in external appearance than the
one already noticed, deserves a place among the largest and most
important establishments of the kind in the United States. It is
located on a corner of Twenty-second street and Second Avenue,
and, including the space appropriated to storing lumber, covers about
half an acre of ground. The manufacturing operations are carried on
in two buildings—one, six stories high, having a front of sixty-six feet,
and a depth of ninety feet; and the other, sixty by one bundred feet,

four stories in height. Connected with the latter, is the Lumber Yard,
in which a stock of nearly a million of feet constantly kept ‘under-
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going the process of thorough seasoning. No lumber is used by this
firm, in the construction of Pianos, until it has been seasoned at least
a year, and then dried for four months longer in rooms, kept at a uni-
form heat of about 100° Fahrenheit. The drying-rooms are most
admirably arranged, with a capacity sufficient to contain one hundred
thousand feet of lumber.

The selection of lumber, and its careful preparation, are points of
essential importance in making Pianos that will be durable in any
climate; and we know of no firm, engaged in the manufacture, who
give more attention to this important particular than Haines Brothers,
in which they are aided by a large capital.

After the lumber has been thoroughly dried, and judged fit for use
by a high and rigid standard, it is converted into cases, in the building
on the north side of Twenty-second street, which is provided with all
the tools—such as planers, circular saws, upright turning saws, ete.—
necessary for expeditious wood-working. The machinery is propelled
by an engine of forty-horse power, and three boilers furnish steam
sufficient for the drying-rooms, and to heat both buildings, in which
there are over ten thousand feet of steam pipes, and which are con-
nected by means of pipes under the street. Passing to the main
building, we find the office and warerooms on the first floor, two entire
stories occupied as varnish rooms, and the other portions divided into
numerous rooms, each devoted to a special purpose. About three
hundred Pianos are in course of construction in this manufactory ‘each
day, and, consequently, the workmen have constant employment in
that in which long experience has made them perfect. In the Action-
regulating Department, for instance, there are men who are employed
all the time in adjusting and regulating the “action,” which, though
composed of several pieces, has been arranged according to a mathe-
matical scale, and made by those skilled in the several parts. Perfect
workmanship is hardly attainable, except in establishments like this,
where the business is sufficiently large to afford the principal workmen
constant employment in one line of duty.

The capital employed by this firm, in the manufacture, exceeds two
hundred thousand dollars, which enables them to procure materials in
large quantities, and on favorable terms. In the store-room, there are
as many as two hundred and fifty sets of keys, ready for use, and a
large stock of wire, buckskin and metallic plates. The steel wire used
by them is of American manufacture, which is quite equal (and some
say superior), in quality and finish, to the foreign wire.

All of the seven-octave Pianos, manufactured by this firm, have
iron frames, with overstrung bass; and their seven-and-a-quarter-octave
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Piano is the most powerful and superb instrument that has, as yet, been
made. Among the improvements made by them, and which are
adopted in all their Pianos, the least costly as well as the most
expensive, is a peculiar construction of the sounding-board, and the
substitution of Wooden for Iron bridges. The latter, it is asserted, is
one cause of the distinguishing feature of the Haines Pianos, viz. :
evenness and equality, as well as purity of tone. Among the novelties
to be seen in their ware-rooms, is a Stereoscopic view of the interior
of their manufactory, prepared at a cost of six hundred dollars, by
which the visitor may see all parts of the extensive establishment,
while comfortably seated on a Piano stool.

The firm of Haines Brothers is composed of Napoleon J. and Francis
W. Haines, both practical workmen, who served a long apprenticeship
in their present vocation. The senior partner has been engaged in the
manufacture of Pianos since 1839, and, after thirteen years’ service in
other establishments, commenced business for his own account in 1852,
in which he was shortly afterward joined by his brother. Adopting,
from the beginning, the prfhciple of making a thoroughly reliable
instrument, and selling it for a moderate price, they, like the Steinways,
have achieved a success that may truly be called remarkable. In
1856, they were enabled to erect their present manufactories, now
too small for their extended operations; and, in 1857, they built the
marble warehouses, now owned by them, Nos. 626 and 628 Broad-
way. Encomium, in instances of this kind, is but a just tribute to
meritorious enterprise, which has compelled the musical journals of
London to acknowledge that Americans are “ much farther advanced
in the art of manufacturing Piano Fortes than is generally supposed in
Europe.” Over 1000 Pianos were made by this firm in 1867.

Christy, Constant & Co.’s Paper Hangings Manufactory

Is one of the most imposing, in external appearance, of the manufactur-
ing establishments of New York, and one of the largest of its kind in
the United States. The principal building has a front of pressed
brick, extending, on Twenty-third street, three hundred and twenty-five
feet, and is five stories in height, exclusive of the basement. The super-
ficial area of the floors in this building is seventy-five thousand feet.
Besides this, there is a storehouse, and a parallel row of buildings in
the rear of the main structure, three hundred feet in length, in which
* are located the chemical works, the print cutting, the machine and car-
penter shops, the engine and boiler rooms, and the stables. ‘
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On entering this vast manufactory, and passing through its various
departments, the visitor cannot fail but be impressed with the great
revolution that has been effected in this manufacture within a few
years. Here, Cylinder Printing may be seen on the grandest scale,
and in its most perfect form. The facilities are such, that blank paper,
as it comes from the mill, can be converted, in half an hour, into
Printed Wall Paper, reeled and ready for market. Here, seventeen
hundred tons of Paper were consumed, the last year; and now, seven
hundred and fifty miles of Hanging Paper, as it is technically called,
are converted into finished Paper Hangings, every week.

The first operation in this, as in all other Machine Printing, is the
preparation of the design. The principal designer of this firm resides
in France, which, it must be conceded, is the world’s centre, in all that
relates to Ornamental Art. The patterns are then cut on blocks of
maple, inlaid with brass and felting, so as to increase their durability,
and the print blocks, prepared as they are in this establishment, will
endure constant wear for six months.

Entering the principal building devbted to manufacturing pur-
poses, we find, on the first floor, four large cylinder machines, each
of which will print twenty-four thousand yards of paper in a day.
By arranging a separate roller for each color, twelve colors may be
printed at one operation, and by this means one man and two boys
can produce more finished Wall Paper in one day, than the same
number of hands could have produced by the old process in six months.
The paper, as it leaves the cylinder, is carried along India-rubber belts,
in folds of eight yards each, over steam pipes, which dry it; and when
it reaches the extreme end of the building, it is reeled into rolls, and is
then ready to be transported to the warehouse. This facility of pro-
duction enables us to understand why Wall Papers are now sold better
in quality than those which twenty-five years ago could not have been
produced for six times the present price.

Ascending to the second story, we come to the apartments devoted
to hand printing, in which are twenty-five to thirty hand-presses, and
where all the higher grades of Paper Hangings, including Gold and
Velvet Papers, and Borders not made by machinery, are produced.
For these Papers, the patterns are first printed with glue-size ; and
then with a preparation of varnish or gold-size, before receiving the
flock or bronze. When this is partly dry, colored flock, or ground
wool, is sifted over the varnish pattern, to which it adheres, giving an
effect resembling velvet plush. The boys, who perform this service,
seem to combine amusement with labor, in beating a reveille, in dis- .
tributing the flock evenly over the surface. When gilding or bronzing
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is introduced, the paper, after the figures have been printed upon it
with gold-size, is passed through a Bronzing Machine, which covers
the paper with bronze, and, at the same time, by means of fur rollers
and rubbers, removes the surplus bronze ; and when dry, it is reeled
into rolls ready for sale. On this floor is also the Satin Polishing
Room, in which are ten polishing machines of an entirely new con-
struction, which were invented and pateuted by Mr. Christy. These
machines are used for imparting a satin or glazed surface to the
grounded papers before the figures are printed upon them.

The third floor is devoted to Cylinder Machine Printing, similar to
the first floor. Here are six machines, capable of producing eighteen
thousand rolls, or fifty-four thousand yards of Wall Paper per day.

The fourth and fifth floors are Grounding Rooms. In these rooms
are ten grounding machines, used for covering the surface of the paper
with a ground color preparatory to the process of printing. The color-
mixing departments are in the basement of the main building ; and, as
the amount of colors or paints consumed is very large, being often as
much as fifteen hundred gallons per day, the mixing is condueted on
an extensive scale, in large tubs or vats, in which the mixers are driven
by machinery. The more expensive tints are prepared by hand-labor
entirely, and in this some fifteen hands find constant employment. The
colors, and also the raw paper, are hoisted to the different rooms by
steam elevators at each end of the building. For the Drying, some
forty thousand feet of steam pipe are required. The machinery is pro-
pelled by a Corliss engine of sixty horse power, and three large boilers
are required to supply steam sufficient for heating and drying. The
engine room is remarkable for the neatness, and even elegance, of its
furniture and appointments,

The firm of Christy, Constant & Co. was established by Tmomas
CurisTy, who came from Boston and commenced the manufacture of
Paper Hangings in New York, in 1836. His sales, the first year, were
thirteen thousand dollars ; now they exceed a million. About 1842,
hig brother-in-law;, Samuel 8. Constant, became associated with him,
under the firm name of Christy & Constant—which, on the admission
of other partners, was changed to its present style. The Warehouse
and Salesrooms are at 25 Murray street, extending through the block
to 29 Warren street. This part of the business is under the immedi-
ate supervision of the junior partner, T. C. Shepherd, a nephew of
Mr. Christy.

Mr. Christy is an inventor, as well as a representative manufacturer.
_Among the inventions designed and patented by him, are the new
polishing machines mentioned above, which can be operated with one
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fifth the power required for those in ordinary use, the work at the same
time being done with greater facility and perfection. The firm have
in their employ some two hundred operatives.

M Jewelry Establishment,

Located a@ and 552 Broadway, can scarcely be called representa-
tive of others, inasmuch as it is unique, and has few, if any, rivals in
the field of personal ornament and luxury. For the vast extent of
its dealings, and the costliness and comprehensiveness of its stock,
its reputation is not confined to this country, but is essentially world-
wide.

Messrs. Tiffany & Co. commenced business, in a very small way,
during the autumn of' 1837. Their store was located at 259 Broad-
way, the first story of a building otherwise occupied as 4 dwelling
house. The sole partners at the start were two brothers-in-law,
Charles L. Tiffany and John B. Young, who, from the townships of
Brooklyn and Killingly, in Windham county, Connecticut, had come to
New York with very little else in the way of material for sucecess than
strong wills, keen perceptions, energies unfaltering, and the determina-
tion, which New England soil seems to create and cherish, to conquer
fortune in a fair contest. At the date of their opening store, Mr, Young
was the only oneof the pair who could claim to add to this very com-
mon-place, but often so productive capital, a moiety of experience.
He had for six months been engaged in the Stationery importing trade
as a salesman. It was Mr. Tiffany’s first visit to the metropolis,

The stock of Tiffany & Co., at the start, was a miscellaneous se-
lection of fancy wares—stationery (including paper and playing-cards),
cutlery, walking sticks, Chinese goods, comprising chess-men, lacquered
wares, fans, ete., porcelain, Berlin iron, ete. ; a melange, the details of
which would be as amusing now to peruse as difficult to enumerate.
Chinese curiosities were then in much favor with buyers, and it would
seem that every ship brought more or less of them, the private invest-
ments of officers and sailors. Tiffany & Co. made a specialty of
these wares, selling the quaintly-monstrous chessmen, the queer-
looking little red clay teapots, the enormous punch-bowls, and won-
derfully clumsy jardinieres, in a profusion that would astonish the
Fancy Goods trade now. The capital of the firm, at starting, was one
thousand dollars, equally contributed by the partners. From the little
cash-book, still preserved, in which is formally inscribed to the credit
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of the House the above modest investment of capital, we find the
daily amount of sales. On the 21st of September, the date of the first
entry, the sales amounted to $4.98; on the 22d, to $2.77; on the 23d
(entered doubtless with most jubilant penmanship), to $24.31. Occa-
sionally, during the first two or three months, the entry was peevishly
small, and it is easy to imagine the heart of the partnership was any
thing but a glad one. On the 23d of December, the last salesday
before Christmas, the cash counted up $236.00; and on the day before
New Year’s, $675.00. This excess of New Year’s over Christmas is
noteworthy as marking the change which fashion, or possibly a more
worthy social impulse, has effected, Christmas being now the favored
day for present-making, whereas then nearly all but the most observant
Episcopalians adopted the Pagan annual for their general exchange of
gifts and good-will. Perhaps a more notable change, though ot of so
public a character, would attract the attention of one having access to
the cash-book of Tiffany & Co. now in use. From less than three
hundred dollars, to a long way over one hundred thousand, the figure
of our Christmas d;a.ys, is a progress wonderful enough, but, after all,
only illustrative of what success is within the reach of untiring energy
* and ever-watchful judgment.

In 1839-40, the addition of the first floor of No. 261 to the premises
of the firm gave the first outward demonstration of the success which
had been so fairly earned. From that time till 1847, enlargement of
space was a most frequent occurrence, the new stock, constantly sug-
gested or inereased by the popularity of the House, requiring now an
apartment, now a floor, added for its proper storage and display. With
a sagacity, then not so common as now, the partners lost no available
opportunity to advertise their business, the attractiveness of their ad-
dresses to the world and their discriminating detail of inviting wares
largely and eonspicuously remunerating them for the outlay.

In the spring of 1841 a new partner, Mr. J. L. Ellis, entered
the concern, and in the fall of the same year Mr. Young made a first
trip to Europe. Thid was a most important move, and one which was
undertaken with high hopes, though after very serious consideration.
That it eventuated with signal advantage, and was in fact the obvious
original of the present extraordinary position of the establishment,
need not be matter for surprise or argument; but, nevertheless, it was
a great undertaking for so small and fresh a beginning. Mr. Young’s
first European visit was the inaunguration of the Jewelry department
of the House, and a general extension of the department of elegancies,
articles of virtu, ete. Henceforward the House claimed a specialty for
English and Parisian personal luxuries, rich Dress Fans, exquisite Por-
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celains, elaborate Toilette Boxes of choice woods, and kindred wares.
The first venture in Jewelry was, however, only the imitation Palais
Royal article, of which, from its really tasteful design, quantities were
sold for three or four years succeeding.

In 1844-5, stimulated by its success in the sale of the imitation, the
firm made its first investment in an assortment of standard Gold Jewelry.
The trial was immediately proved to be a fortunate one. Gradually
the stock became more extensive, comprising in occasional instances
articles of a costly nature, modestly displaying diamonds and precious
stones. The frequent visits of one or the other partners to Europe
kept the assortment constantly up to the mark of fashion, and the
establishment in no long time acquired a popular estimation as a
Jewelry mart. In 1848, the era of the Coup d’etaf, Mr. Young pur-
chased a very large amount of diamonds in Paris, availing himself of
the remarkable decline in the value of precious stones incident to the
Revolution, diamonds being sold at that period for considerably less
than half their purchase money at the present day. Thenceforth the
House began to make rich, and especially diamond Jewelry, a distine-
tive feature, and to rapidly gain the reputation, now universally ac-
corded to it, of the representative establishment in that line on this side
the Atlantie.

In- 1847, the premises at 259 and 260 having become too small for
the largely increased business, a move was made to No. 271, a spacious
building on the corner of Broadway and Chambers street, now occupied
by the white marble structure of the Shoe and Leather Dealers’
National Bank.

In 1850, a most important addition to the firm was made in the in-
troduction of Mr. . F. T. Reed, previously of Lincoln, Reed & Co.,
of Boston, a House conspicuous for many years in the Jewelry trade.
The incoming of Mr. Reed was the immediate occasion of an arrange-
ment which has resulted most fortunately for Tiffany & Co., namely,
the establishment of a permanent branch of the firm in Paris. The
offices of Tiffany & Co. in Paris have been for years located at No. 79
Rue Richelieu, and are well known to Americans abroad. The advan-
tages of a permanent Paris branch are too obvious to need more than
a general suggestion. i

In 1851, Tiffany & Co. commenced the manufacture of Silver Ware.
Previously to this day this feature had been gradually assuming a
place in their business since their introduction of Jewelry, it seeming
to claim a certain cognate position and interest. It is the distinction
of this House, that in several of its specialities it does a larger business
" than establishments which give exclusive attention to the same
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line of production. Of sterling Silver Ware, Tiffany & Co. are, it is
said, the largest manufacturers in the country. During the first two or
three years the maximum of men employed in the production of

Silver for the firm was fifty. They now have two hundred of the-most
skilful fabricants to be found;and use up in the course of the year
150,000 ozs. of metal. Their present superior facilities in the way of
machinery, and the admirable organization of their factory, likewise
enable one man to effect the same work which was originally expected
of two, so that the force employed is to all purposes eight fold that of
the commencement of the manufacture. This extensive production en- -
tails an extraordinary investment not only of capital, but also of taste and
.observation. Many of the productions of this department are indeed
chefs deeuvre. For years all the prizes of the New York Yacht Club
have been made by Tiffany & Co. Nearly all the magnificent Race
Cups that are yearly contended for throughout the country have had
the same origin ; and specimens of the ability of the House in this line
may be met with in China, the Sandwich Islands, and in fact wherever
sporting liberality requires such splendid guerdons. The rich case
of Silver exhibited by this firm in the Daris Exposition, designed
rather to illustrate the sensible elegance of American domestic life
than to challenge comparison with the enormous show-pieces of old
world production, is a notable exponent not only of the art resources
of the establishment, but likewise of the excellent taste of its patrons.

In 1852 the firm, having previously to some extent imported fine
French Chandeliers, commenced the manufacture, for which it is now
so well known, of Bronze Gas Fixtures. The material, which is the
same quality of bronze used by the Parisian founders of art-pieces,
and the excellence of the workmanship bestowed upon their produe-
tion, while they render the Gas Fixtures of Tiffany & Co. more ex-
pensive, at the same time produce articles of much greater artistic
merit and durability than are the ordinary fixtures. As a branch of
the firm’s manufacturing, this enterprise, though requiring an insignifi-
cant number of fabricants in comparison with the Silver and Jewelry
departments, has a fair claim to share with them in the general result
of improving the country aesthetically.

Since 1858, the facilities of the establishment for the proper execu-
tion of the elegant designs of its artists have been so much enhanced,
and have found so decisive public indorsement, that the firm at that
date ceased importations in that line. A distinguishing merit of the
home production is, that a design for the fixtures of a gentleman’s
dwelling can be patented by the House, and thus, should the order so
specify, remain actually unique in style and finish. General experience

97




186 REMARKABLE MANUFACTORIES IN NEW YORK.

of the Bronze Chandeliers of Tiffany & Co. demonstrates likewise an-
other merit quite creditable to American workmanship—that they are
much more exactly and durably constructed than the foreign pro-
ductions.

The Bronze Department of Tiffany & Co. does not however simply
relate to Gtas Fixtures. The importation of objects of art in this rich
metal was one of the first results of their European trips. Liberal
encouragement to what was then rather a novel venture, soon made the
geasonable invoices so considerable as to become a distinet feature, and
after a while to attain the dignity of a department in itself. For some
years the Bronze Gallery of Tiffany & Co., constantly replenished by
the receipt of the very choicest productions of French and other foreign
articles, has furnished a more general assortment than any even in the
old world. As a resort for artists and connoisseurs, as well as for the
art-emulating publie, it is deservedly one of the attractions of the
metropolis.

In 1854, the business of the firm had so far exceeded the pre-
scribed space of 271, though the whole of the building was in use, as
to make another move unavoidable. This time the change of location
was so great as to startle even the most ambitious advocates of * up-
town” progress. A structure, at that day of unique elegance, and even
now one the most ornate specimens of New York business architecture,
had been erected for the firm at 550 Broadway,; The new store was
five stories in height, with base iid sub-cellar, covering an area
of thirty-five feet front by one hundred feet depth. Perhaps the best
commentary on the foresight of those who prognosticated evil from the
change, is the fact that in 1861 the necessities of stock and trade
obliged the firm to secure the adjoining store, No. 552. The premises
of Tiffany & Co. now have a frontage of sixty-five feet, and are much
larger than those of any similar establishment in the world.

As dealers in Precious Stones, the reputation of the House became
superlative soon after its move to its new quarters. Having the
unique advantage of a permanent Paris office, with a resident partner
in the person of Mr. Reed, its capabilities for the purchase of gems
were unequalled. It is not unusual to see, in the cases of the establish-
ment, jewels of extraordinary size and purity, to which historic associa-
tion lends the indefinable charm, that can be imagined, though it may
not be materially estimated. Tiffany & Co. have been the instruments
of transferring not a few Royal and Princely Jewels to Republican
possessors. Some years ago they purchased in Paris the well authenti-
cated zone of diamonds once worn by the hapless Marie Antoinette.
During the year 1867, at the sale of the magnificent collection of
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jewels of the Hungarian Prince Esterhazy, they were likewise among
the largest buyers, their purchases approximating to one hundred
thousand dollars. The romance of Jewelry, it will thus be seen, is not
to be disregarded, though, in this instance, it is incidental to the more
practical view of the way an American firm is enabled to cater to the
tastes of its patrons.

At a very early date in the progress of their Jewelry trade, Tiffany
& Co. became manufacturers. A repair shop was in fact almost an
immediate necessity. After a while, as the House gained a reputation
in that line of business, designers, diamond-setters, ete., became requi-
site. By such advances, from so small a beginning, has grown up
perhaps the most extensive establishment engaged in the production
of what is known as standard or eighteen-carat Jewelry in the United
States. The number of workmen employed in all the Jewelry manu-
facture of the House is rarely less  than two hundred ; and during the
holiday season is considerably larger. The difficulties incident to the
collection of such a force of skilled mechanics, which comprises dia-
mond-setters, link and chain makers, enamellers, modellers, chasers,
engravers, polishers, ete., are very great, requiring energy and judg-
ment as well as capital in an unusual degree. None but articles of
the standard purity of metal (eighteen-carat gold, the proportion best
adapted for richness of appearance and lasting wear), are permitted to
leave the shops of Tiffany & Co.; and the quality of finish is equally
regarded, it being a positive business rule that all productions shall be
of guaranteed excellence. Connected with both the Jewelry and
Silver Ware departments of the House, and equally essential to each,
is the extensive Designing room. The enterprise of Tiffany & Co. has
judiciously secured the most capable artists in their line of manufac-
ture, and with a kindred liberality of foresight organized this important
feature so perfectly, that the designer has constantly at his hand the
published Art Treasures of the world, no cost being spared to procure
the freshest authorities in the way of theory or illustration. The
variety of uses to be subserved by such a feature is very great, the
growing fastidiousness of public taste constantly requiring something
out of the common in the wide range from. signet-rings to diamond
parures, or from silver christening-cups to the stately decorative
epergnes. A Monogram, deftly and quaintly arranged for the leaves
of a lady’s fan ; an emblematic Bronze Gateway to a Tomb in the City
of Mexico; a sculptured Race Prize for the Hong Kong course; a
Class Ring for the West Point graduates; a silver Wedding Memo-
rial ; an Album Cover, to comprise an instance of every Mineral and
Stone from New York Bay to the Golden Gate ; a Badge for an Army
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Corps; a Sword for a General; a Medal for a Cable Layer; a Cane
for a Judge ; and a Punch Bowl for an Alderman ;—however incon-
gruous an assemblage it may be, is not, as experience has shown, an
impossible circumstance in the multiplicity of a day’s calls upon the
resources of the Designing department.

The characteristic adaptability of American business houses, which,
in seasons of commercial stagnation, or even eivil rupture, enables them
to sustain the vitality of trade by fitting their powers to new purposes,
perhaps just suggested by the nature of the period, or by transferring
their accumulated capital to temporary channels entirely strange to the
country, was conspicuously exemplified in the instance of this firm
during the recent war for the Union. Foreseeing the probability of a
prolonged struggle, Messrs. Tiffany & Co. were the first to exhibit to
the U. 8. Quartermaster-General a complete outfit of French Army
Furniture, comprising the uniform, the campaigning conveniences, the
ambulance, tents, ete. Not long after this, a considerable portion of
the store at 552 Broadway was arranged as a show-room of military
accoutrements. During the continuance of the war, the firm enjoyed
a very large patronage for the finest grades of military wares, and
indeed became the depot with army men for the choicer requirements
of the service. As the struggle progressed, and individual prowess
brought one or another new popular idol into notice, rich Presentation
Swords became frequent circumstances—a City or State indorsed its
hero with a diamond-hilted Blade—a Brigade complimented its General
with a pair of Gold Spurs—a. Regiment its Colonel with Pistols of
ivory and silver—or a Company its Captain with a splendid Field
Glass, escutcheoned and inscribed. In this very considerable line of
patronage the artistic and manufacturing facilities, of the firm gave
it an essential superiority. The number of rich swords made to order
is ascertained, from existing memoranda, to be very near six hundred,
varying in cost from fifty to two thousand five hundred dollars. The
celebrated sword ballot in the great New York Sanitary Fair was sug-
gested by Tiffany & Co., who presented one of their finest productions,
eventually awarded to Greneral Grant, to the directors of the charity,
and thus inaugurated what has proved a prominent feature in subse-
quent philanthropies of the kind. The artistic merit of several of the
swords seemed to surpass any thing previously known, as if the
Gienius of the country had inspired the eye and hand of the designer,
In addition to swords, the House soon established a reputation for
Flags of the most expensive character, requiring the organization of
a small corps of wood workers and embroiderers. Every one of the
Union States patronized the firm in this line to a greater or less degree,
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the Flags costing from one hundred to five hundred dollars. The
register shows that three hundred and sixty-two of the most costly
style were produced, while probably treble that number of less expen-
sive Flags were made, some States ordering for their entire, quota.
During the latter half of the struggle, individual and corps Badges,
Medals of Honor, ete., came in vogue. The orders for these, strikingly
illustrate the grandeur and nature of the Union armies. The Corps
Badge was of the same design for all grades, but of so widely varying
difference of material and workmanship as to furnish the commander
with a jewel, and the subaltern with a device suited to the means of
each. In one instance a General’s Badge, presented, reached the cost
of two thonsand five hundred dollars. Badges for enlisted men, on
the contrary, were made to sell for twenty-five cents. For a portion
of Sherman’s Grand Army twenty-five thonsand Badges were manu-
factured ; for the Eighteenth Corps, ten thousand, afterward increased
from time to time; for Kilpatrick’s Cavalry, five thousand; ete. Since
the war, different States have awarded their veterans Medals of Honor,
the State of Ohio, as an instance, ordering twenty thousand, of a
design which is even finer than the well-known Crimean medal in point
of execution. The finest Medal ever bestowed in this country, in the
view of connoisseurs, is a recent production of this firm, to the order
of the State of Tennessee, for presentation to Major-General Thomas.
It is of pure gold, weighing exactly one pound, and in artistic excel-
lence vies with the rarest specimens of the French medallist’s skill.

The foregoing resume of the business career of one of the great
commercial and manufacturing houses of the land, is necessarily inade-
quate, so far as statistics are to be regarded, but may be found at least
suggestive of the resources of the particular establishment, and in some
degree of the liberal encouragement offered by American progress and
refinement to those who study such patronage. Before concluding, we
may note one feature which has been adhered to by this firm from its
commencement in its transaction with customers, the results of which
have commended it as most exemplary to the business public, namely,
the one price system. The articles on sale, from the cheapest to the
most costly, are all priced in plain figures, and these prices are never
deviated from. As a system of communication between seller and pur-
chaser, this has merits so obvious as to preclude the need of illustration.
But, were any needed, the best illustration is furnished by the unvary-
ing prosperity of a firm which has always and strictly observed it.

A great Frenchman says, that “ luxury is one of the signs of civiliza-
tion ;” and, in this view of M. Thiers, it is likewise safe to assume that
the one result, of such a House as that we have been describing, is
social and individual refinement, the offspring of civilization.
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The White Lead Companies of New York

And Brooklyn are the largest in the United States. The oldest of
these companies, and which may be called the mother of them all, is
the BrookrnyN WaITE Leap Company, founded by David Leavitt,
Augustus Graham, John B. Graham, and George S. Howland, who
associated themselves together in what was then a hazardous enter-
prise, and in June, 1825, secured a corporate title under the general
manufacturing law of the State of New York. At that time chemical
knowledge was in its erude and experimental stage, and they encoun-
tered many of the embarrassments, losses and disappointments inecident
to the imperfect development of American manufacturers, especially in
those branches where scientific acquirements as well as praetical appli-
cation are essential to success. Mr. David Leavitt was elected the
first President of the Board of Trustees, and has continued to hold the
office uninterruptedly until the present time, though for more than
twenty years he has retired from active control of the business, and for
the last ten years or longer, has resided at his country seat in Great
Barrington, Massachusetts.

Augustus Graham took an active part in promoting the business of
the Company, and visited Hurope to secure information and advance
the general success of the business, He continued to fill the office of
Trustee, and devoted much of his time to the manufacturing depart-
ment, until his death, on the 27th of November, 1851. John B. Graham
also retained an interest in the business, and remained a Trustee, and
devoted his time to the work until his death, on the 11th of March,
1853. By large appropriations of money during their lifetime, the
names of the Messrs. Graham were permanently identified with some
of the most important public and charitable institutions of the City
of Brooklyn as their founders or patrons.

George S. Howland was one of the early projectors, and retained an
active interest in the manufacturing department until his death, which
occurred on the 21st of September, 1866, having filled the office of
Secretary of the Board of Trustees for more ‘than forty-one years.
Much of the success of the company was due to his intelligence in all
the chemical, mechanical and productive departments of the business.

The Brooklyn White Lead Company's Manufactory

Is located in the Second Ward of the City of Brooklyn, covering the
block of land bounded by Front, Water, Washington, and Adams
streets, and other adjacent lands. The buildings are of brick, and the
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Works have sufficient capacity to produce three thousand tons of
Manufactured Lead annually, and may readily be inereased, though the
average of production for the ten years previous to the late war was
not fully up to that quantity. During the four years of the war the
production was in the neighborhood of fifteen hundred tons annually ;
but during the year 1866 it increased until it very nearly approximated
the capacity of the works. Seven hundred and fifty tons of coal are
annually consumed, and about one hundred men are employed in the
various departments.

The Works of the company were visited by a disastrous fire late in
September, 1864, originating in the large wooden buildings covering
the corroding beds, which were entirely destroyed, but fortunately the
fire was arrested in the main manufacturing building before the ma-
chinery had received material damage. The works were speedily
restored, and enlarged in a more permanenf form; and means for ex-
tinguishing fires hereafter, should they oecur in the buildings or their
immediate vicinity, have been amply provided.

Since the retirement of Mr. Leavitt from the active confrol of its
affairs, Fismer Howg, Esq., has been the principal financial and busi-
ness manager of the company. Mr. Howe is a gentleman of much
general intelligence as well as experience in his special department,
and is President of the Association of American Manufacturers of
White Lead. This association now includes nearly all manufacturers
of White Lead from the raw material in this country, and the inter-
change of views thus secured has resulted very beneficially to the
advancement of this important branch of American industry.

The present officers of the company are—DAviDp Leavirr, President;
Fisaer Hower, Treasurer; and Epwarp Leavirr, Secretary. The
principal office for the transaction of business is at 89 Maiden Lane,
in the City of New York.

The Untox WHiTE LEAD MANUFACTURING COMPANY, which may be
called an offshoot of the former, was organized in 1828, The Works
are located at Bridge and Front streets, in Brooklyn, and cover twenty-
three city lots. The main building is two hundred by two hundred and
twenty-five feet, and the establishment has a capacity for producing
about three thousand tons of White Lead annually.

John Jewett & Sons’ White Lead Works,

At Port Richmond, on Staten Island, are the next oldest in the vicinity
of New York. They were established in 1842, by the present proprie-
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tors, who have since greatly enlarged and extended them, until they
now occupy about two and a half acres of ground. The main building
for manufacturing purposes is one hundred and fifty feet long, forty feet
wide, and three stories high. The corroding houses, of which there
are two, are frame structures, about one hundred by one hundred and
fifty feet each, and of the usual height to accommodate the beds. The
machinery is propelled by an engine of eighty-horse power, and the
Works bave a capacity for producing two thousand tons of perfectly
pure White Lead annually.

In connection with the Lead Works, Messrs. John Jewett & Sons
bave a Linseed Oil manufactory, which will be subsequently referred
to, and at Elizabeth, New Jersey, an extensive Floor Cloth manufac-
tory, which will be noticed in its proper place. See Manufactures of
New Jersey.

The Atlantic White Lead and Linseed 0il Works,

Owned by RoserT CorngATE & Co., are said to be the largest in the
United States. They were established in 1845, and consist of twenty-
one buildings, all of brick, with tin roofs, covering one entire block and
half of another on the East River, in Brooklyn, with an extensive
‘water-front, and unsurpassed advantages for loading and discharging
the largest vessels.

In the winter of 1866 eight of these buildings, with a large quantity
of valuable machinery, were destroyed by fire, but these have since been
rebuilt in the most substantial manner, with the best and newest im-
provements. The machinery is propelled by four engines, supplied
by twelve boilers for purposes connected with the manufacturing
departments.

Messrs. Robert Colgate & Co. manufacture White Lead, Red Lead,
Litharge and Linseed Oil, and the quality of their products is well
and favorably known to dealers in all parts of the country.

The office of the Company is 287 Pearl street, in the City of New
York.
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The Linseed 0il Mills of New York

And Brooklyn are the largest in the United States. It is estimated
that a capital of two. millions of dollars is employed in this manu-
facture, and the aggregate production exceeds ten thousand gallons
daily. The only one of the companies and firms engaged in the
manufacture whose Works are located in the city of New York, is
that of

The Judd Linseed and Sperm Oil Company.

This Company are the successors of Samuel Judd, Sons & Co., who
succeeded to the business originally established by J. & L. K. Bridge,
in 1836. At that time the manufacture of Linseed Oil in this country
was in its infaney. American seed only was used, and not more than
fifty bushels a day were required to supply their mill. This firm were
the first to import seed from foreign countries, and their first cargo
was obtained in Sicily. The pioneer vessel in this trade, now so ex-
tensive and important, was the ¢ Ship Hercules,” Captain Maddigan,
owned by this firm, who despatched her to Odessa and Alexandria,
and afterward to the East Indies, her first voyage to Caleutta having
been made in 1846. In 1838, Mr. Samuel Judd, who for many years
previously had been largely engaged in the sperm and whale oil trade,
relinquished his business to his sons-in-law, Lewis K. Bridge and
James 7, Penniman, under the firm of Samuel Judd’s Sons; and in
1854, the linseed oil business previously conducted by J. & L. K.
Bridge was added to the business of Samuel Judd’s Sons, under the
firm of Samuel Judd’s Sons & Co., and in 1856 became the property
of the Judd Linseed and Sperm Oil Company, incorporated in that
year under the general manufacturing law of the State of New York.

The Works of this company, located -on Cherry and Grand streets,
have been greatly enlarged since they were originally established.
They now consist of two buildings, covering the greater part of a lot
two hundred and fifty feet by one hundred feet. 'The machinery is
propelled by three steam engines, two of eighty and one of fifty horse
power, and has a capacity for crushing two thousand bushels of seed
and producing four thousand gallons of Linseed Oil a day. About
one hundred hands are employed in their different departments.

Since 1863, Mr. James F. Pennivan, an old merchant of New
York, has been President of the company. Mr. Penniman came from
Albany to New York in 1830, and, as before stated, was for many
years associated with Mr. Judd in the sperm and whale oil trade.
He is a gentleman of large capital and business experience, and
affable manners.
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Thomas Rowe & Sons’ Linseed 0il Manufactory

Is located in Brooklyn, and covers about one acre of ground, bounded
by the East River, Marshall, John, and Plymouth streets. In con-
nection therewith is a pier, extending into the river nearly three hun-
dred feet, which was built by themselves for the convenience of the
works. The machinery is propelled by an engine of one hundred and
twenty-five horse power, and has a capacity for producing about four
thousand gallons of Linseed Oil per day.

Mr. TroMas Rowe, the founder of this firm, is probably the oldest
manufacturer now actively engaged in the business. He commenced
life as a merchant, but embarked in iron founding in 1834. While thus
engaged, he became interested in experiments as to the adaptability
of the screw, lever and toggle-joint power for the pressing of oleagi-
nous seeds and other substances, which resulted in the construetion
of a novel Hydraulic Press for the same purposes, and its success
induced him to engage in the manufacture of Linseed Oil. Previous
to this invention, it is believed that, with one exception, the screw,
lever and wedge were the only mechanical powers employed in this
country for the extraction of vegetable oils. During his business
experience he has obtained three different patents for valuable im-
provements in the machinery employed in the manufacture, and is
deservedly entitled to a place among those ingenious men who have
rendered an important service to their profession.

Messrs. Rowe & Sons import most of the Linseed used by them
direct from the+East Indies, and their Oil has maintained an unsur-
passed reputation in the American market for a quarter of a century.

Mr. Rowe has recently been elected President of the American
Linseed Asgociation, a highly respectable and influential body, com-
posed of merchants, manufacturers and brokers interested in the Lin-
seed trade.

Campbell & Thayer's Linseed 0il Works

Are probably the largest in the United States. They are located in
Brooklyn, and cover an area of about thirty thousand square feet of
ground. The machinery is propelled by an engine of two hundred
horse power, and has a capacity for producing from five to six thousand
gallons of Oil per day.

This firm was established in 1853 by its present members, GEORGE
W. CavpeBeLL and GEORGE A. THAYER, who have been associated to-
gether for fourteen years without change or interruption. They import
most of the seed they consume direct from the East Indies, and their
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agents abroad are instructed to give particular attention to its purity,
upon which the quality of the oil produced, especially for decorative
painting, so much depends. It is unfortunately the case that much of
the seed that comes to the American market is intermixed with that of
other oleaginous plants that have grown up with the flax, and which
does not possess the same drying character as the latter, and conse-
_quently the product is seriously impaired. American seed is also used
by this firm when it can be obtained in quality that will accord with
their rigid standard.

Besides these, Joun JEwETT & Sons have a Linseed Oil Manufactory
in connection with their White Lead Works at Port Richmond, on Staten
Island. The main building is of brick, one hundred and thirty feet
long by thirty-six feet wide, and three stories high. The present ca-
pacity of the Works is about twelve hundred gallons of Linseed Oil
a day, but with the new machinery now being introduced, this will be
probably doubled.

Roserr Concare & Co., as before stated, have a Linseed Oil Mill in
connection with their White Lead Manufactory in Brooklyn.

The Bushwick Chemical Works—M. Kalbfleisch & Sons,

Situated in the Eastern District of Brooklyn, a few miles from New

~York, are among the most important and extensive Chemical manufac-
tories in the United States. The Works are composed of numerous
buildings of various sizes, the largest being from one hundred and sixty
to two hundred feet in length, and from sixty to seventy feet in width.
Among them is a Glass House and Pottery, in which are made all the
Retorts and Bottles nsed in manufacturing and packing the Acids and
other products of the Chemical Department. The whole group of
structures, with their extended walls, spacious roofs, and lofty chim-
neys, covers an area of over five acres, and presents an imposing ap-
pearance even at a distance. Theinterior appointments and equipments
are of a character corresponding with the extent of the buildings. One
of the chambers, for manufacturing Sulphuric Acid, is two hundred
and seventeen feet long by fifty feet wide, no doubt the largest in exist-
ence, and is a model in every particular. Among the noticeable objects
that attract the attention of visitors, are three Platina Stills, imported
from France, at a cost of about fifteen thousand dollars each.
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‘The products of these Works include a great number of those arti-
cles recognized as standards in the commerce of the world. Of Sul-
phurie Acid they have a capacity for producing three hundred thousand
pounds weekly, and of Muriatic Acid, about three hundred and fifty
carboys weekly. Besides these, they manufacture Aquafortis, Muriate
of Tin, Strong Ox. Muriate Tin, Soda Ash, Aqua Ammonia, Tin
Chrystals, Nitrate of Iron, Sulphate of Zine, and other officinal chem-
icals. The firm employ constantly from seventy to eighty workmen,
for whom they have provided comfortable dwellings in the vicinity of
the Works, The Office and Salesrooms are in the City of New York,
at the corner of Fulton and Cliff streets. -

The House of Martin Kalbfleisch & Sons was established by the
present senior partner in 1829, and under his judicious and successful
management has attained its present commercial importance and emi-
nence. As his four sons, Frederick W., Charles H., Albert M., and
Franklin H. Kalbfleisch became of sufficient age, they were taken into
partnership, and are now relieving their father of the greater part of
the details and hard work incident to the business. With a long and
thorough practical training in the pursuit in which they are engaged,
they unite those qualities of integrity and capability which have gained
for them the confidence both of the community in which they reside
and of the multitude of patrons, at home and abroad, with whom they
have correspondence.

Hon. Martiy KALBrLEIscH, the founder of this House, was born in
Holland, and has always exhibited the characteristic traits of industry,
enterprise, and love of liberty traditional to his native land. Coming
to this country when young, he engaged in a business that calls for
more than ordinary mental acquirements, and conducted it with such
success that he has attained a prominent social position, an eminent
name in the commercial world, and political distinction. Kindly and
affable in his manners, a liberal contributor for the relief of suffering,
just to his employees, his qualities have been recognized by his neigh-
bors and fellow-citizens, who have entrusted him with public as well as
private interests and conferred upon him civic and other honors. He
has held many important offices, from the less important to the highest
in the city where he resides. In 1861, and again in 1867, he was
chosen Mayor of Brooklyn, receiving many votes from his political
opponents, in consideration of his known practice of pursuing what he
esteems to be right, and a universal confidence in the purity of his
purposes.

Before his term of office had expired, he was elected, in 1862, by an
overwhelming majority, Representative to the National House of Repre-
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sentatives from his Congressional District. As evidence of his personal
popularity, it may be mentioned that upon this occasion the majority
of votes cast for him exceeded the entire number given to his unsuc-
cessful competitor.

His residence is near the Works in Brooklyn, and is one of the most
magnificent and beautiful in the city. Although not retired from busi-
ness entirely, he has the wisdom, in his advanecing years, to rest
somewhat on his well-earned laurels, and to leave the details of the
great establishment to his enterprising and active junior partners.

-

The New York Dye-Wood Mills,

Of which James L. Harway & Co., of 27 Cliff Street, New York
City, are the proprietors, erected at Green Point, L. I., during 1866
and 1867, are the most complete, costly and extensive Works of the
kind in the United States or Europe. The main building is one hun-
dred and forty feet in length, eighty feet wide, and four stories high ;
connected with this is a two-story structure one hundred and thirty-
six feet long and thirty-six feet in width. The machinery for cutting
and grinding Dye-Woods, and for making extracts, the engines, and
all the internal arrangements, are of the most modern and approved de-
scription, and on a scale corresponding with the extent of the buildings.
Their storage yard, with a capacity for storing ten thousand tons of
Dye-Woods, is covered with a net-work of railroads, facilitating
greatly the rapid receipt and discharge of their unmanufactured and
manufactured products. :

The firm of James L. Harway & Co. are the successors of William
Partridge & Son, who commenced the business in 1798, and conse-
quently were the oldest as well as one of the largest houses in the
Dye-Wood trade. In the course of their business career, this firm
contributed essentially to the constantly increasing excellence of Ame-
rican fabries by providing manufactories at all times with Dyes of
superior quality, and introducing to their notice, from time to time,
new and valuable substances, which have since become articles of
large consumption.

The present firm iz composed of James L. Harway, formerly a co-
partner with Mr. Partridge, Joseph C. Baldwin, and John W. Har-
way, who were originally clerks in the old house. All of the partners
have a practical and minute acquaintance with the details of their
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business, and are proficient judges of the articles which they manu-
facture and import. Messrs. Harway & Co. have an established
trade of vast extent, reaching not only to all parts of this country,
but to Europe and the East Indies, and this fact is evidence of their
integrity and honorable dealing, which, conjoined with their experience
and qualifications, afford the best guarantee to buyers that their pur-
chases will be such as represented.

Messrs. Harway & Co. are now giving special attention to the
manufacture of Extract of Logwood,—a Dye of large consumption
both in the United States and Europe.

The Bishop Gutta Percha Company’s Works,

Located at Nos, 208, 210, and 212 East Twenty-fifth street, in the
City of New York, is the only establishment in the United States for
manufacturing pure Gutte Percha (Goods, especially Submarine Tele-
graph Cables, and Telegraph and Electric Wires coated and insulated
with Gutta Percha. The Factory is a very fine one, and supplied
with a great variety of novel machinery. The work is chiefly done by
machinery, nevertheless from seventy to eighty persons are required
and employed.

Gutta Percha, of which large quantities are consumed in this manu-
factory, is the gum or sap of the Gutta Tree, which grows in forests in
and around the Indian Archipelago, Borneo, Ceylon, ete. It was first
discovered by Dr. Montgomery, in 1822, during his residence at Singa-
pore, in the East Indies ; and the first introduetion of it into England
wag made by him in 1842, since which time it hag become a perma-
nent article of commerce, being now imported into England and
the United States to the extent of several thousand tons annually.
The first importation of it into the United States was made by William
8. Wetmore, now deceased, in the year 1847. Mr. Wetmore was then
engaged in the trade with the Hast Indies, and brought, direct from
Singapore, twenty-five thousand pounds of Gutta Percha for Mr.
Samuel T. Armstrong, who had just returned from Londen bringing
with him the four original patents granted in 1845, in England, for the
working and using of Gutta Percha in all possible forms then known.
Two of these patents were registered in the Patent Office of this
country, and constitute the basis on-which Mr. Armstrong, and his
successor, Samuel C. Bishop, operated for many years without inter-
ference.
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The commercial uses of Gutta Percha are already important, and
increasing with the progress of invention. As an insulator of tele-
graphic wire, or cables, to be used under water, it has proved to be the
best article that has yet been discovered for the purpose. In the year
1846, Dr. Werner Semens made the first experiment to isolate the
conducting wire by means of an envelope of gutta percha, and in the
subsequent year the Prussian Government ordered thirteen hundred
and eighty American niiles of this wire to be laid down under the
streets of Berlin. Subsequently, many submarine and subterranean
lines were made from Gutta Percha Insulated Wire, and it has been
used from that time to the present with entire success. .

The first Submarine Telegraph Cable ever made in the world,
insulated with Gutta Percha, was made by Samuel T. Armstrong and
Lorenzo Higgins, in the City of New York, in May, 1848, and laid
across the North River for the Magnetic Telegraph Company.

Gutta Percha possesses the rare quality of resisting the action of
almost every kind of acid, and as a substitute for lead, and other metals
liable to corrosion or poison, it is recommended as an invaluable article
for Pure Water Pipe. It is used also for Surgical Splints, being easily

moulded and shaped to the limb ; and by hatters, as a useful material
" to insert between the outside and the lining, making a glue that causes
the two parts to adhere, and at the same time renders the hat or cap
impervious to perspiration, and water-proof. The Artificial Flower
makers use Gutta Percha for making the leaves, winding the stems,
and putting the flowers together; and the Bishop Gutta Percha Com-
pany mould it into Bottles, Pitchers, Photograph Dishes, ete.

SamueL C. Bisaop, the General Agent of the Company, is one of
the pioneers in this manufacture in the United States. In 1848 he
entered the employ of Mr. Armstrong, who has been mentioned as the
first person in this country who applied and used Gutta Percha in
coating telegraph wire, and in 1853 succeeded him in the business
which he had established. He has maintained an uninterrupted con-
nection with the manufacture from that time to the present. Mr,
Bishop is also a pioneer in introducing the ‘“ eight hour system” in the
city of New York ; and as a testimonial of their regard, his employees
presented him, on New Year’s Day, 1866, a handsome silver pitcher,
inseribed, “ For being the Inaugurator of the Eight Hour System of
Labor in the United States.” In his address on that occasion he
remarked :—

“ And now, my friends, one word about the Eight Hour System, of which
you have been pleased to call me * the originator.” In this city we were the
first to put it to practical test in our factory, and I believe (except to talk
of it) we were “ the originators” in fact ; and we have not had any reason to
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regret its adoption; and we shall continue it, whether Congress malkes it a
law or not. As a matter of right and justice to the working man, there can
ble no doubt about it; and as amatter of policy for the employer, it is equally
clear.

“ Why should you be compelled to work ten to twelve hours a day, when
the greater part of the community labor only about six hours? The drones
and consumers in the city of New York amount to many thousands—men
who do not earn a penny from their birth to their death—men who are ex-
clusively consumers, and who live for their own selfish gratification only, and
are of no use to any one. Another class are those who labor with their
brains and money, and who do much good in the community. But they do
not work over six hours a day generally. There is still another class who
oceupy various situations, as bankers, brokers, clerks, etc., in the community,
who work about five hours a day only.

“ Why, then, should the only real producers in the country—the strictly
laboring men—the bone and sinew of the nation—the men to whom the
country is indebted for its life as a nation, and to whom it will be indebted
for the maintenance of its financial integrity, and for the means to pay off
the large national debt, incurred for war purposes—why should they be
obliged to devote twenty-tive per cent. more of their time to labor than any
other class in the community—why, except that labor has not had its fair
share of representation and influence in the community with capital, and has
had to subiit to any rules the employer might establish ? This should not
be so. Capital and labor should go hand-in-hand, as they are essential to
each other.”

Thomas Otis LeRoy & Co.’s Shot and Lead Works

Are among the most noteworthy of the many interesting manufacturing
establishments in the city of New York. They belong to a class of
manufactories of which there are but few in this country, and for the
novelty of their machinery and the combination of science and
practical skill exhibited in the management, are not surpassed, it is
believed, by any in the world.

The works comprise two distinet manufactories, located in different
parts of the city, with a separate salesroom, twenty-five by seventy-five
feet, at No. 54 Fast Thirteenth street. The Shot Tower is situated on
part of a block, consisting of thirty-two lots of ground owned by the
firm, and extending from Fifty-third to Fifty-fourth street on the East
River. This property has a water front of two hundred and fifty feet,
with forty feet depth of water, being navigable for the largest craft, and
supplying shipping facilities unsurpassed by any site on the Hast
River. The Tower is a magnificent structure, octagonal in shape, one
hundred and fifty feet high, thirty-three feet in diameter at the base,
and twelve feet at the top, with walls that are four feet in thickness at
the lower floor. The prospect from its summit is a very fine one,
overlooking, as it does, Blackwell’s Island, and commanding an unob-
structed view of Astoria, Ravenswood, Hunter’s Point, Greenpoint and
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Brooklyn. The prineipal manufacturing operations however are carried
on in the buildings, 261 and 263 Water street, which are four storiesin
height, fifty feet wide and one hundred feet deep. Itisin these buildings
that their celebrated Eagle Brand Shot are manufactured by an entirely
new process. Ordinary shot are made by being dropped from the top
of a lofty Tower, some two hundred and forty feet, but in their descent
they acquire such a momentum that many of the pellets flatten from
the force with which they strike the receiver. In LeRoy’s factory the
shot are dropped but a short distance, and are buoyed up in their descent
by a current of cold air which retards their fall to an extent sufficient to
prevent their flattening, and renders them almost perfectly spherical
drops.

In these building$, also, there is a great variety of novel machinery for
manufacturing Lead and Tin Pipe by Hydraulic pressure, and a Sheet
Lead Rolling Mill that produces Sheet Lead of a quality that cannot
be surpassed. The pipe machines have a hydraulic capacity of six
hundred tons, and are the only ones by which pipe can be made from the
first pressure, and by which Tin and other hard metals can be successfully
worked. Their pipe machines are of the Cornell patent, with the
improvements, of which Messrs LeRoy & Co. are sole proprietors.
Formerly they used a long core in the end of the Hydraulic Ram, but ex-
perience taught them that by this process, owing to vibration, true
centres were impracticable. They then abandoned it and adopted the
Cornell plan, which places the core in the bottom of the Cylinder, with
the Lead around it acting as a support, and as the Lead only is in
motion at the point of pressure, the balance being in a quiescent state,
there is no possible chance for the core to waver, but the pipe has a
perfectly true centre, and is of uniform strength throughout. The pipe
is in continuous lengths, from one eighth of an inch to six inches
calibre, and is entirely free from flaws, splits and all other imperfec-
tions. The vast superiority of the methods employed in this manufac-
ture over the old fashioned processes has so stimulated the demand,
that though the firm produced, in 1866, eight millions of pounds, they
have been compelled to duplicate their machinery, and are now pro-
ducing a proportionately larger amount.

The works were established by Thomas Otis LeRoy, in 1845.
Among his earliest experiments, was the plan which has been recently
revived of lining Lead pipe with Tin, but after prolonged investigation
he abandoned it. He found that the Tin coating contracts or shrinks
more than the Lead exterior, that from the unequal temperature at
which the metals melt, the fusion isnot perfect, and that the Tin lining,
being thin, corrodes from the galvanic action of the two metals, and

98
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is unable to resist the force of the water. Mr. LeRoy, however, was
the original manufacturer of Pure Block Tin Pipe, and sent specimens
to the Great Exhibition in Liondon in 1851, where he was offered large
snms to divulge the process by which it was manufactured.

In 1855 Mr. Thomas O. LeRoy associated with him his brother
Edward A. LeRoy, and the two now compose the firm. They em-
ploy in their works about sixty persons.

East River Iron Works—Samuel Secor & Co., Proprietors,

Belong to the class of the great Marine Engine Works, for which New
York is famous, and, properly, should have been noticed in that con-
nection.

In 1850, Mr. Samuel Secor commenced business at 96, 98 and 100
Washington street, confining himself principally to the construction of
High Pressure Boilers, Tanks, etc., and the repairing of Steamboats
and Steamships. The Southern States, previous to the late rebellion,
made large drafts upon his mechanical resources, and supplied him
with many orders. After the breaking out of the war, he built several
large Marine Boilers for some of the Iron-clads of the Monitor class,
‘While building these, he found his shops too contracted to accommo-
date his increasing business, and he determined upon erecting an estab-
lishment on the East River, where most of the prineipal Marine Engine
Works are located. InJune, 1863, he associated with him Mr. EpHRAIM
MinrEr, Jr., under the firm name of Samuel Secor & Co., and they
immediately commenced the erection of the new works at the foot of
East Twentieth street, completing them the same year. These works
are very extensive, and are supplied with all the necessary tools and
conveniences for building Engines, Boilers, and other machinery, of the
largest sizes.
~ The United States Navy Department, as well as the Merchant
service, has availed itself of their increased facilities, and a number of
large Marine Boilers and Engines have been constructed for both.
Besides these, a large variety of miscellaneous work has been executed
during the last five years, both in these and in the shops on Washing-
ton street, which are continued by them as a branch. When in full
operation, the works employ from six hundred to seven hundred men.

The mechanical part of the business is under the immediate super-
vision of Mr. Samuel Secor, who has had a practical experience of
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forty years, as a Machinist and Engineer. The Horizontal Tubular
Boiler, for land use, which has effected a great saving of fuel, and is
now extensively used, was first successfully introduced by him.

The Phenix Works—John Savery's Sons, Proprietors,

At Jersey City, are old and very celebrated works for the manufacture
of Iron Hollow-ware, Stoves, etc. They were founded, in 1838, by
John and William Savery, who commenced business there under the
firm style of John Savery & Son. In July, 1845, the buildings were
destroyed by fire, involving a total loss of flasks, patterns, tools and
machinery ; but the foundry was rebuilt with such rapidity, that opera-
tions were resumed in October of the same year. On January 1st,
1846, Alexander Law was admitted as a partner, and the style of
the firm was changed to John Savery & Sons. This was continued
until the decease of Mr. John Savery, in 1853, when the style was
changed to John Savery’s Sons; his son William, a man eminently
qualified by natural endowments to be suecessful in business pursuits,
becoming the senior member of the firm. For several years, however,
he has resided on the old homestead, in Massachusetts, and the active
supervision of the business in Jersey City, and of the warehouse in
New York, has devolved upon Mr. Law, who has filled the position
with eredit to himself and advantage to the firm. During this time,
also, other partners have been added, viz.: G. W. Mason, G. W. Van
Schaack, and William E. Savery.

JouN Savery, the founder and originator of this concern, was a
pioneer in developing American Manufactures. He was born in
Carver, Plymouth County, Mass., in 1789, and served an apprentice-
ship to the moulder’s trade. Among his earliest labors was digging
ore in the pond—at the outlet of which was the foundry he was eon-
nected with—to make cannon balls during the war of 1812. In faet,
he was the first man who succeeded in making, at that foundry, a per-
foct - cannon ball. He made shot which was furnished the U. 8.
Frigate *“ Constitution,” and which was used in her memorable engage-
ment with the * Guerriere.”

His first partnership was in the works where he had served his
apprenticeship, in his native town. This continued until about 1826,
when he removed to Albany, N. Y., and, in association with his
brother-in-law, established a foundry there. In 1834-5, this partner-
ship was dissolved, and was succeeded by Savery, Shaw & Co., until
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1838, when he united with him his son William, and founded the
works in Jersey City. 3

Messrs. Savery’s Sons now employ, in the various departments of
their business, about one hundred hands; and, by availing themselves
of every improvement suggested by themselves or others, personally
inspeeting and superintending the details of manufacturing, and using
only the best brands of American and Scotch Pig Iron, they have:
established a reputation for their products that is a valuable contribu-
tion to the renown of American Manufactures. The office and ware-
house of the firm are at 97 Beekman street, New York.

/
The Architectural Iron Works,

Located on East Fourteenth street, between Avenues, B and C, in the
city of New York, is one of the few large establishments of its
kind in the United States. The works cover an area (including the
various departments) of more than three acres, and employ from four
to six hundred workmen. The Company was incorporated in 1856,
and are the successors of Daniel D. Badger & Co., who introduced and
established the manufacture of Architectural Iron Work, in New York,
in 1846. This branch of Iron Work was unknown until after the year
1840, when Mr. Badger erected, in the City of Boston, the first Iron
building ever seen in America. * All the Iron buildings in this country
have been erected since that period, and owe their existence to that
introduetion.

It is well known that, before 1840, Iron had been used in England
and other European countries, and, to a limited extent, even in our
own country, for ¢nferior supports in various kinds of edifices; but its
introduction for the exterior of buildings is believed to be of very
recent and purely of American origin.

The early history of this manufacture is the history of a long-con-
tinued struggle against prejudices, objections and conflicting interests,
and of the ultimate triumph of resolute persistence and indomitable
energy on the part of its founders. The innovation was resisted until
Iron buildings had been thoroughly tested, and their superiority was
too manifest to be denied. When we reflect upon the numerous advan-
tages of Iron, as a building material, we may marvel at the obstinacy
with which its introduction for that purpose was resisted. Besides the
saving of space, (which, alone, would have been a sufficient warrant for the
use of Iron in many structures,) the greater facilities for ornamentation
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and architectural beauty entitled it to the consideration of all who would
gratify their own taste, or improve that of the publie.

The introduction of light into the interiors of buildings is a deside-
ratum which is supplied by the use of Iron. While it renders all the
interior space available for many purposes, the decided sanitary in-
fluence of light upon the inmates constitutes a valid argument for the
use of Iron as a building material. It would be easy to enumerate
many other points, in which decided advantages may be claimed for
Iron over all other known building materials. Among them, may
be mentioned superiority of strength, lightness of structure, facility of
erection, capability of architectural beauty, cheapness of cost, incom-
bustibility, facility of renovation, durability, intrinsic value of materials,
and protection to life and property.

The Architectural Iron Works were incorporated, in 1856, by D. D.
Badger, John M. Reed, Nathaniel Cheney and others, and re-chartered
in 1866. Its present officers are: D. D. BApaER, President ; NATHA-
NiEL CHENEY, Vice-President and Treasurer; and C. C. GORDON,
Secretary.

In April, 1864, the principal buildings were destroyed by fire, but
the works were immediately rebuilt and improved, and such additions
were made as experience had shown to be needful. :

This establishment has an immense stock of patterns, trained and
skilful workmen, and every facility for the manufacture of Architectural
Iron Work, and, indeed, for the production of a great variety of Cast
and Wrought Iron, including many kinds of machines. It has pecu-
liar, novel and ingenious machines for the making of Iron Venetian
Blinds, Iron Lathing, and Fire and Burglar-proof Iron Rolling
Shutters.

In past years, it has been largely engaged in making shot and shell
of all sizes, projectiles and gun-carriages, for the use of our own
Government, and also for foreign powers. The largest Gun-carriages
constructed were for twenty-inch guns. :

It would require a large space to enumerate all the uses to which
Iron has been applied by the Architectural Tron Works, but the follow-
ing may be mentioned, viz. : Iron Store Fronts, Manufactories, Grain
Warehouses, Arsenals, Ferry Houses, Bridges, Roofs, Domes, Rolling
Shutters, Venetian Blinds, Wrought Sashes, Railings, Verandahs,
Balustrades, Cornices, Stairways, Columns, Capitals, Arches, Window
Lintels and Sills, Consoles, Brackets, Rosettes, Urns, Door and Win-
dow Guards, Lamps, Awning and Horse Posts, Girders, Beams, Patent
Lights and Iron Sidewalks. Specimens of the work of this Company
abound in the city of New York, and may be found in all the prinecipal
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cities and towns of the United States, and even in foreign places—
Havana, Matanzas, Halifax, N. S., Rio Janeiro, Aspinwall, Alexandria,
Egypt, ete.

Among the largest buildings erected by this Company, may be men-
tioned the Congressional Library, Washington, D. C.; the Grain
Warehouses of the United States Warehousing Company, Brooklyn ;
and of the Pennsylvania Central Railroad Company at Philadelphia ;
the Iron Ferry Houses of the Union Ferry Company at Fulton and
‘Whitenall Ferries ; the King’s County Court House, and Halsey Build-
ings, Brooklyn; Cary’s Building, Gilsey’s Building, Houghwaut’s
Building ; and the Singer Manufactory in the city of New York; the
United States Arsenal at Watervliet, N. Y., and several blocks of five-
story Iron stores in Chicago.

In this connection, a brief memoir of the President of this Company,
and the Pioneer in Iron Architecture in America, may not be inappro-
priate.

Danien D. BapgeEr was born in Portsmouth, New Hampshire, in
1806, and, during youth, was employed in working iron in his native
town, In 1829, he removed to Boston, and commenced business as an
iron founder. Inthe year 1840, he erected, in Washington street, Boston,
the first Iron front ever seen in America ; but so great was the prejudice
against his enterprise, that he was compelled to give a guarantee that,
if it should prove a failure, he would remove it at his own expense.
The columns and lintels of this building were of iron. §

About this time, A. L. Johnson, Esq., of Baltimore, invented and
patented Rolling Iron Shutters. Mr. Badger purchased the patent, and
introduced the shutters into his new structures. His Iron Fronts (known
as ‘‘ Badger's Fronts ") came slowly into favor.

In 1846, he came to New York, and was associated with Charles
Reed, Esq., in the prosecution of his business. Here, he found the
Builders, the Fire Department, and the Fire Insurance Companies, all
violently opposed to his innovation. He struggled against objections
of the most diverse character, but, steadily persisting in his purpose,
ultimately overcame all obstacles, and established the use of Iron as a
leading building material. Structures for mercantile and mechanical
purposes, having open fronts and large show windows, began to sup
plant the former cumbrous and ill-lighted warehouses, and their supe-
riority was too obvious to be denied. The first buildings erected by
.Mr. Badger were, by many, regarded as experiments; but, from the
outset, he was sanguine that they would receive the public approval;
hence he prosecuted the business, for a series of years, with untiring
industry, enterprise and persistence, and almost without a competitor.
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All the Iron buildings that now adorn our great cities owe their
existence to the humble introduction of iron, as an external building
material, in Boston, in 1840 ; and we believe Mr. Badger may be fairly
regarded as the originator, inventor and pioneer of Iron Architecture
in America.

The Stover Machine Company,

Though comparatively recently established, has rapidly risen into
prominence and public favor, by reason of the variety and uniform
excellence of the Tools and Machines which have been constructed in
its workshops. It was incorporated in 1859, under the general manu-
facturing laws of the State of New York, and commenced business at
the corner of Pearl and Elm streets, with salesroom at No. 13 Platt
street, New York. In two years, however, it was found that the
manufacturing department was altogether too contracted to supply the
demand for the company’s Machinery, and more enlarged facilities
were sought for and obtained in the old House of Refuge buildings at
the foot of East Twenty-third Street. The main building was con-
verted into a Machine Shop, with Foundry, Boiler Shop, and Store
Rooms on the water front; and additional buildings were erected to
facilitate operations. Here the Company embarked in the manufacture
of Marine and Stationary Engines, as well as Machinists’ Tools, and
filled many important orders for the United States Government,
among them, the Engines for the war steamers ‘“Maumee” and
“Tullahoma.” The demand, however, for the Machinists’ Tools made
by this company increased so largely, that they purchased the exten-
sive Works of Thayer, Houghton & Co., in Worecester, Massachusetts,
which they enlarged, and from this point supplied with iron and wood-
working Machinery the shops of the Atlantic and Great Western Rail-
way, the New York and Erie, New York Central, Oswego and
Syracuse, and Camden and Amboy railroads, and the Navy Yards in
the principal cities. During this time the company employed over
seven hundred workmen. .
In the meanwhile, Mr. Stover, the President of the company, was
geeking diligently for a site in New York where all branches of their
business could be accommodated, and found it at the foot of Fifty-first
street, North River, where the manufacturing department is now per-
manently located, with Salesroom at 117 Liberty street.. The build-
ings extend the entire length of the block from Fifty-first to Fifty-second
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gtreet, fronting the river, but it is proposed to make large additions at
an early period, and provide facilities for a thousand workmen to be
employed in the enclosure. When completed according to the plans,
this will be one of the largest establishments of its kind in the United
States.

The success of this company is due in great measure to the improve-
ments and inventions that have beem made by the President, HENrRY
D. STovER, giving their Machine Tools peculiar and distinctive features.
Its history is in fact one of the marvels of American enterprise, and
its rapid rise is a conclusive proof of the mechanical genius and or-
ganizing ability of its founder, and reflects credit upon all who have
been associated with him.
< The officers of the Stover Machine Company are, HENRY D. STOVER,
President and Treasurer ; A. Brown, Secretary ; and Mr. J. W. Brox-
NELL, originally of the firm of Stover & Bicknell, Superintendent.

The Eagleton Manufacturing Company

Are the largest manufacturers of Iron and Cast Steel Wire, for all
uses, in the State of New York. The Company have two mills em-
ployed in the manufacture, the principal one, known as the “ Eagle
Wire Mills,” being located on Twenty-second Street, between First
and Second Avenues, and the “ Brooklyn Wire Mills,” in South Brook-
lyn. The former covers the greater part of six city lots, containing
fifteen thousand square feet, and is five stories in height. In the nu-
merous rooms there are nearly two hundred wire blocks, principally
employed in drawing Steel Wire of all sizes, including about forty
machines for drawing very Fine Wire, some as fine as No. 36. The
machinery is propelled by an engine of two hundred and fifty horse
power, through the agency of an immense belt three feet in width. In
the boiler room there are six boilers of large size. The annealing
ovens have a capacity for annealing seventy-two thousand pounds of
steel a day. This is converted principally into Crinoline Wire, of
which great quantities are made; and this is one of the few estab-
lishments in the United States where may be witnessed all the opera-
tions incidental to converting a rough bar of steel into a finished Hoop
Skirt.

In close proximity to the Wire Mills are the “ Eagle Skirt Works,”
owned by this company, where about two hundred dozen Skirts are
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finished weekly. The scene presented in the rooms where fifteen hun-
dred Braiding Machines are employed in covering the Wire, and a half
dozen Jacquard Liooms are busy in weaving the Tape, is one of unusual
interest and animation. Each Skirt in the process of manufacture
passes through eighteen or twenty hands before it is ready for market.

In the mill in South Brooklyn, Iron Wire is principally made. The
building is of brick, one hundred and eighty-six feet long by one hun-
dred and ten wide, and the machinery is of sufficient capacity to turn
out seven tons of Wire daily. Telegraphic Wire, galvanized and
plain, is made here, but the leading item of production is Spring Wire,
which is manufactured into Sofa and Furniture Springs in the upper
rooms of the Company’s Warehouse, 81 John street, New York.

The Eagleton Manufacturing Company was incorporated in 1864,
but its President, J. J. EacrEroN, has been engaged in the Wire
manufacture since 1849. This enterprising Company employs from
six hundred to seven hundred hands. The present officers are, J. J.
EacueroN, President; E. G. ANeern, Treasurer; and R. A. Proxk,
General Superintendent.

Wests, 3raﬂey & Cary’'s Hoop Skirt Works,

In the City of New York, are believed to be the most extensive of
the kind in the United States. The business was originally estab-
lished by J. W. Bradley, the invendor of an important improvement
in the form of Skirts, who soon after associated with him J, I. & J. O.
West. For several years the manufacturing operations of this firm,
and their successors, the present firm, were confined to the upper floors
of their extensive store in Chambers street; but, with the increase of
business, enlarged premises were required, and now the firm oceupy,
in addition to their store, a six story building on. the south side of
Twenty-ninth street extending through to Twenty-eighth strect, a
length of two hundred feet ; and another on the north side of Twenty-
ninth street, seven stories high, exclusive of the basement, and one
hundred feet square. The former is used for the manufacture of
Crinoline Wire and weaving Tapes, and the latter for spinning cotton
into yarn preparatory to being woven into Braid Bands and Tapes, and
finishing Hoop Skirts. The firm have upward of five acres of ground,
giving them ample accommodation for their extended Works,

This iz one of the few establishments in this country that combine
within itself all the facilities necessary, and in which may be witnessed
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all the processes incidental to converting steel rods into finished Skirts.
In the basement of the warehouse on Twenty-eighth street may be seen
an immense stock of steel rods, a little less than a quarter of an inch
in diameter, and which are imported in large rolls. These are taken
into the blacksmith’s shop, where the ends are pointed, to enable them
to be started through the “ wire plates.” From this shop the rods,
still in rolls, are placed in a large annealing oven, where by a heating
of some hours’ duration they are rendered soft enough to * draw.”
After this they are pickled, that is, steeped in a solution of sulphuric
acid, the object of which is to remove the scale. The rolls are next
suspended in the drying kilns, from which place they pass into the
wire room, where, by powerful machinery and skilful manipulations,
the wire is reduced in size, with a corresponding increase in length.
But two drawings can be performed before the Wire becomes so hard-
ened that it must be again annealed, pickled and dried, preparatory to
further drawing. The wire as produced here is round, and, to give it
the necessary ribbon shape, it is flattened by being passed through
small but powerful steel rollers. These machines are quite expensive,
costing not less than one thousand dollars each. The steel for the rolls
is imported expressly for this purpose, from the famed works of
Kruppe, Germany. This steel ribbon, of various gauges, is still quite
soft, not having had communicated to it the necessary spring temper.
To accomplish this, the reels containing the ribbon steel are conveyed
to the tempering room, where the wire is passed through a furnace at
a regulated speed, from which it issues red hot, and enters a vessel of
oil, where the steel is hardened. - Being now too brittle for use, it has
the temper drawn by means of a vessel containing a melted composition
of tin and lead through which it passes. These springs have yet to
be covered, which is executed in an upper room, by machines of great
ingenuity, that cover the flattened wire with a tightly-woven cotton
thread. Some of the wites designed for the lower hoops of the Skirt
are run through the covering machine a second time, to guard them
against the excessive wear of dragging over stone steps, ete. These
covered wires are now placed in troughs of starch. By means of bands
the machinery carries the starched, braided wire backward and for-
ward, over rollers heated by steam, and between which are attached a
series of grooves of polished steel, which act as ironers, and give a
fine glazed or enamelled appearance to the Wire. When properly
dried it is again wound up into coils ; and while this is being done, an
index in the machine indicates the number of yards. Messrs. Wests,
Bradley & Cary consume in this department over eleven hundred bar-
rels of starch annually.
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In the seven-storied building on the north side of Twenty-ninth
street is a regularly-arranged Cotton Mill, where raw cotton is spun
and worked up into Tapes and the Braid for covering the wires.
Above the spinning department are rooms devoted to the fabrication
of the Skirts, where hundreds of young women are engaged in this
light and pleasant toil. Machinery is here called into play whenever
practicable, and the results of machine labor are manifest in the regu-
lavity, precision and durability of the work performed; and it is
indeed a most interesting sight to observe the intelligent operatives at
their work, and note how deftly they weave the hoops with the tapes,
and then fasten them in position by small metal fastenings.

This firm have a most wonderful and efficient piece of mechanism
for inserting the eyelets into the bands of the Skirts. When under
judicious guidance, it can accomplish work which formerly, by the
ordinary process, required seven or eight hands to accomplish. There
is also throughout the establishment a small army of inspectors,
through whose hands all the work passes, and whose duty is to reject
every article in the least defective. When finished, the Skirts are
packed, a dozen of a kind, in strong paper bags, which bear the stamp
of the manufacturers.

Some idea of the magnitude of the Works may be formed when we
state that the floor surface exceeds five acres in area, and the pay-rolls
of the firm contain the names of sixteen hundred employees—some
seasons over two thousand—who have manufactured eighty-four hun-
dred Hoop Skirts in one day, each of which contains from forty to one
hundred and fifty yards of single steel, or from eighty to three hundred
yards of Duplex Elliptic Steel, making a total of over 150,000,000 yards
per annum, with a consumption of Tapes and Braids to the extent of
3,166,400 yards.

Mr. J. W. BRADLEY, in connection with his partners, has done more
for the improvement of this manufacture than any man in America.
His latest production is the celebrated Duplex Elliptie Hoop Skirt,
consisting of two elliptic steel wires ingeniously braided together, edge
to edge, which enables the wearer to place or fold it, when in use, as
easily as a silk or muslin dress. The employment of two small elastic
wires, instead of one single wire, gives the Skirt not only greater elas-
ticity, but greater strength and durability, while at the same time it is
one third lighter than any other made. These improved Skirts have
attained a remarkable popularity not only throughout the United
States, but in Cuba, Canada, and even in the markets of England and
France.
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Before closing our remarks on the great manufacturing establishments
of New York, it may be proper to notice, in this connection, two com-
panies that have acquired an honorable and deserved distinction for
the production of Edge Tools, inasmuch as their principal warehouses,
and depots for the sale of their goods, are located in that city, although
the manufacturing operations are carried on in New England, viz. : The
Corrins CompaNY and the Doverass MANUFAOTURING COMPANY,

The Collins Company,

For manufacturing Axes and other Tools, is one of the largest and
most important in America.

The business was commenced about forty-five years ago, by the bro-
thers David C. Collins and Samuel W. Collins, in the city of Hartford.
They were the first in this country to manufacture Axes ground and
polished ready for use. Previous to that time the Northern States
were supplied by country blacksmiths with axes, generally made from
common blistered steel instead of cast steel, and a wood chopper was
compelled to spend the greater part of the day in grinding one ready
for use. The Southern States were accustomed to use the inefficient
and ground Axes imported from England. In 1826 the brothers
Collins removed their manufactory to its present locality on the
Farmington River, about fifteen miles from the city of Hartford. In
1834 they were incorporated by the Legislature of Connecticut, under
the title of the Colling Company, though they still continue to use on
their Tools the original stamp of * Collins & Co., Hartford.” Since
their removal to their present locality, the village of Collinsville has
grown up, and now contains twenty-five hundred inhabitants, who
are dependent for their support upon these works. This village has
two churches, and schools of a high order, in which several hundred
children receive instruction.

The Works have.recently been increased by the erection of shops for
the manufacture of Cast Steel, of which the Company are now pro-
ducing all they consume. The buildings extend along the bank of the
Farmington River for a distance about one-half mile, and although
steam power is employed to some extent, the Company have recently
completed a reservoir at the source of the river, covering over one
thousand acres, to provide an unfailing water power. The works
‘consume annually about seven thousand tons of Coal, fifteen hundred
tons of Iron, nine hundred tons of Cast Steel, and turn out three thou-
sand Tools per day. About six hundred and fifty men are furnished
constant employment in the various departments.
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The Colling Company have for more than forty years maintained
the highest reputation for making Axes and Tools of a superior
quality. At their shops may be seen the best mechanical skill aided
by novel and original machinery unlike any other in use. One of their
machines cuts up the Iron, gives it the shape and form of an Axe,
and punches the eye ready to receive the helve, making a stronger eye
than is made by welding in the usual way. The steel for the edge is
then welded and drawn down by trip hammers, ready for shaving to a
cutting edge, which is done by machinery, with knives suitably
hardened. The next process is to harden the axe and draw the temper
ready for use. This is a very important part of the work, and is done
in a superior and perfect manner by a process, discovered and patented
there, the temper being drawn in ovens, and the heat regulated by
thermometers.

By this entirely new and unerring principle, the most perfect uni-
formity and accuracy are attained. This process of tempering insures
a more perfect cutting edge than can be attained by the old and usual
mode of tempering. The Axe also receives a high polish on Emery
Wheels, which makes any flaw or defect visible, and is then inspected
with great care. No Tool is allowed to receive the stamp of “ Collins
& Co., Hartford,” that has any defect that can impair its value.

The process of shaving Axes to an edge, is not applied to tools with a
hevel like Broad Axes, Adzes, ete. Tools of that deseription are brought
to an edge on grindstones, of which article the Collins Company use
more than six hundred tons per annum. In addition to Axes and Edge
Tools, Picks and Sledges are made at these Works, which are largely
exported to Australia and other foreign countries, together with
machinery and tools especially adapted for Brazil, Mexico and Cuba.

The Collins Company also manufacture largely a Plow of pure Cast
Steel, which has peculiar and superior advantages over any other in
use. The steel is cast in moulds into the exact shape desired for the
mould boards—shares and land sides giving the parts most exposed
to wear any desired thickness. The parts are then highly tempered,
ground, and polished. Their extreme hardness and smoothness give
them great durability and lightness of draft, and enable them to scour
in soil where no other Plow will.

This Company have now employed in their business a capital of
about one million of dollars.
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The Douglass Manufaeturing Company,

Has selected a wider range than the Collins Company in its produc-
tions, which include a great variety of the most useful of Mechanics’
Tools. Within a few years this Company has also become quite
famous for producing Tools of superior quality, especially Edge Tools
and Boring Implements. At the late Hxposition in Paris, notwith-
standing the best shobs in Europe were represented by their produects,
the Douglass Manufacturing Company was awarded a Medal over them
all for the superiority of its Edge Tools. Although not the originators
of that indispensable instrument, the Auger, to thié Company belongs
the eredit of having done more than any other to bring it to its present
state of perfection. They are the sole manufacturers of Cook’s Patent
Boring Implements, which, discriminating mechanics who have used
them assert, are superior to any other instruments of the kind that
have vet been invented. :

The Douglass Manufacturing Company have two distinct factories,
one located at Arlington, Vermont, and the other at Seymour, Con-
necticut. ;

The factory at Seymour consists of two series of buildings ; the first
being located close to the Naugatuck river, and the other about one
hundred yards higher up. The lower factory is devoted to the manu-
facture of the ordinary class of goods. The number of hands engaged
in the several departments in these buildings is over one hundred, ex-
clusive of some females who are employed in packing and labelling the
goods when fully finished and ready for market. The factory is sup-
plied with a great variety of new and improved machinery, which never
fails to exeeute the purposes for which it has been constructed with much
rapidity and mathematical precision ; and the effective manner, as well
as the ease and facility with which the various operations are per-
formed, is no less astonishing, than the machinery employed is ingenious
and creditable to the inventors.

The upper factory consists of a series of five buildings, appropriated
to the production of the higher class or quality of goods. 1In these
buildings the machinery is of a somewhat finer order. About one
hundred mechanics are kept at work in the several shops, making in all
over two hundred employed in the manufactory. We may remark,
that the company have just perfected a machine for bending the handles
of cork screws, which will be a great saving of time, and insure the
performance of that part of the work with a precision and despatch
hitherto unknown. The utmost order and regularity pervade every
department of all the buildings. Nothing is done in a hurry, as is too



THE DOUGLASS MANUFACTURING COMPANY. 215

often the case in manufactories of the kind. Perfection in every im-
plement, large or small, which is turned out, is the standing and
inflexible rule of the establishment.

With regard to the implements or tools which were in process
of manufacture at this establishment, we noticed cast steel spoke frim-
mers, screw cap or new pattern hollow augers, short and long bright
augers, millwrights’ augers, boring machine augers, ring augers, C. 8.
augur bits, patent extension bits, gimlets of all styles and varieties,
Douglass’s Patent Excelsior Expanding Hollow Augers. This, be it ob-
served, is an entirely new tool, unlike any thing ever before produced.
It secures all the efficiency and avoids the complications of the
tools manufactured for this purpose heretofore, while it will also
answer the purpose of a full set of eight or ten hollow augers. Under
the head of Cork Screws, there are some eighteen or twenty sizes and
styles, including the patent cork screws. Besides these, we found pick-
ing irons, round belt punches, carpet stretehers, tap borers, ete., all of
which are most useful in their way, made of the best material, and
finished in a style to please the expectation and taste of the most eriti-
cal and fastidious. In addition to the foregoing, we observed at the
Seymour manufactory Cook’s Patent Boring Implements, which are
exclusively made by this company, and got up in a style of great
efficiency and elegance. It is almost unnecessary to say, that the
boring implements made under Cook’s patent have become highly
prized by all who have occasion to use this particular class of tools,
and are recommended by many as decidedly superior to any other in-
strument of the kind yet invented.

The Douglass Manufacturing Company has at the Seymour factory a
machine room for making all the tools they require, and keeping those in
use in perfect order. Italso makes up such handles as are required for
files, augers, gimlets, cork screws, tap borers, ete. Having perfected
machinery, the company is also able to produce wooden bhoxes of
any size, from the smallest required for tools to the largest sized tool
chest, quite as cheap and much more durable than paper boxes. The
wood boxes of this company are suitable for the retail hardware trade
or adapted for any goods requiring a compact and durable package.
All the company’s regular goods are packed in wood instead of paper.

About two hundred men are employed in the manufactory at
Seymour, and an equal numberin the factory at Arlington, in all about
four hundred hands. At both of their manufactories the company
bave a large water power, and as the machinery is of the most efficient
and improved description, the producing capacity of the works is
greater than that of any other similar concern in the United States.
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Since the success of this company at the Paris Exposition, their
manufactures are finding favor with European buyers, and some ship-
ments have already been made to Seotland, a convincing proof that
a critical people regard them superior to any in their home market.

The Company have a warehouse and salesroom in New York, at
No. 70 Beekman street, which is under the charge of THomas Doue-
LASS, one of the principal proprietors.
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MANUFACTURES OF NEWARK.

NEwARK, New Jersey, nine miles from New York City, on the rail-
road connecting New York and Philadelphia, is largely engaged in
manufaeturing, especially Clothing, Hats, Jewelry, Saddlery and Harness,

Trunks and Carpet-bags, Leather and various fabrics of leather.
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It was

here that the first manufactory of Japanned Leather in this country was
established. In 1860, according to the census returns, Essex County had
a capital invested in manufactures of $13,495,305, by 769 manufacturing
establishments, who employed 15,825 males, 5,908 females, and produced

a value of $27,706,

duced in Newark.

Manufactures.
Brewing
Boots and shoes ...cevuierrees
Brass founding
Coach lamps...
Chemicals

- Carriages
Cement
Clothing..
Coffee and spices.
Drugs... ais snsanbaan
Edge tools and cutlery......
DO BTTB . o e xsussnuesnsnninnse
Hats .. ou'n S senia e e
India ru'bber goudu (Y
Iron founding ..
JoWelry...veenens
Leather ......
Looking glass and picture

EPAIIO8. ...coumsivrasssnnssasenes
Moroceo.........
Machinery..
Malleable iron.........
Ornamental glass.............
Paper...
Patent leather
Registers and ventilators "
Saddlery and harness.......
Sashes, doors, and blinds..
Spokes, hubs, wheels, etc..
Borng st .
Saddlery hardware .
Soap and eandles.
Stair rods.......
Btraw hats.........
Trunks and carpet bags....
TyPaInetal. .. . acussiassesnssns,
Tronk TIVets.. civvsseissssanss
Tin, sheetiron, and copper
Varnish.........

044.
The principal manufactures were :
No. of

Establish- Raw Male
ments. Capital. material. hands.
16......  $578,000...... @371,017...... 18B......
Ui 163,440...... ' 276,844......  690......

25,660......  43,645......

286,000., 29,960......

.. 89,000......  135,000......

{7 $26,125......  289,038......

300,000.. 87,000 ......

1,147,600...... 1,452,170......

71,202......

50,000 .

100,170...000

18,000......

974,534 .....

185,000......

176,610......

604,465......

P 217,800...... 519,731......

38,100, 47,631......

62,232.....,
19,215......
68,307.......

758,320......
71,660......
97,714......

73,200......
116,500.....
45,000...... y
985,600...... 314,365,
65,000......
66,000 .....

47,585
801000 s, BOMEDLses . Buruens

Booies A5,0M0es 20,0860 180-0.000

9. dol,000.; 173,560......

8. 155,250 194,956......

11040000

98,000......

Female
hands.

146,100

69...cs

About three-fourths of this amount was pro-

Value of
Produet,

$833,875
683,970
68,750
57,000
228,000
705,415
255,000
2,624.252
92,200
90,000
278,725
50,000
1,757,878
400,000
276,500
1,341,000
634,022

69,000
866,000
760,250
163,500

72,000
104,882
1,797 000
80,000

1, 418,850
143,35
190.1°9

79 000
695, 10
117,000
86,400
104,000
929,000
68,000
63,600
208,850
847,000
165,000



218 MANUFACTURES OF NEWARK.

The manufactories of Newark are generally of a medium class, many
of them owned and operated by mercantile houses in New York, but
there are a few sufficiently extensive to be called noteworthy. Of this
description are the mills of

The Clark Thread Company,

Erected in 1865, at a cost of three hundred thousand dollars. The
main factory building is three hundred and twenty feet long, one hun-
dred and five feet wide, and five stories in height, requiring in its con-
struction three and a half millions of brick. Adjacent thereto is the
Picker and Spool Turning house, and in the immediate vicinity are the
Dye and Bleach houses, with an ample supply of pure river and clear
spring water. The rear of the premises is bounded by the Passaic
river, having a wharf five hundred feet long, at which vessels of three
hundred tons can load and discharge. The Spinning department con-
tains twenty-five thousand spindles, with all the necessary preparation
for producing the highest quality of yarns, and is separated by a thick
wall and double iron doors from the Thread Mill, which has room for
fifty thousand spindles, with all the requisite winding, polishing, and
spooling machinery. The first story of both these departments is sixteen
feet in height and the walls three feet in -thickness. The machinery,
of the newest construction, and part of it protected by patents held
by the Company, is from the best shops of this country and England,
and is propelled by two coupled condensing engines of upward of seven
hundred horse-power, supplied with steam from a range of ten tubular
boilers. The entire establishment, when fully equipped, will cost
$750,000, and employ from one thousand to twelve hundred persons.

This splendid factory, the largest and probably the most complete of
the kind in the United States, is owned by a Joint Stock Company, of
which the principal stockholders and officers are Peter Kerr and George
A. Clark, who for many years were celebrated manufacturers of Spool
Cotton in Paisley, Scotland, where their respective firms have carried
on the same business for above half a century. As the machinery is
of the best and newest description and the managers men of large ex-
perience in this specialty, there is no reason why the Company should
not produce Thread equal to the best imported, and even better adapted
to the requirements of Sewing Machines.
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Peter Ballantine & Sons' Brewery,

In Newark, is the largest in the State of New Jersey, and is entitled
to a place among the large Breweries of the country. It has a eapa-
city for producing over sixty thousand barrels of Ale per year, and has
four malthouses attached, that will malt over two hundred thousand
bushels of barley. -

Peter Ballantine, the founder of this firm, is now one of the oldest
brewers in the United States, having been engaged in the business for
forty-six years. He was born in 1791, in Ayrshire, Scotland ; came to
this country in 1820, and entered into the employ of Robert Dunlop,
whose Brewery, in Albany, New York, though its capacity was only
five thousand barrels per annum, was then one of the largest in the
United States. Here he obtained his first instruction in brewing, and
by a close observation of the various processes as carried on by others,
acquired such a mastery of the art that he was soon employed as
brewer and maltster by leading firms in Albany and the vicinity, and
subsequently was offered an interest as partner in the firm of Fidler,
Ryckman & Co., which partnership lasted about six years.

In 1840, Mr. Ballantine removed to Newark, New Jersey, and
rented a Brewery which none of his predecessors had been able to ope-
rate successfully. Beginning in a small way, he made steady progress,
although he had not only to compete with the most celebrated brands
of the country, but to contend against the reputation which the Ales
brewed here had previously acquired. At the end of the eighth year
he had increased his produetion to eleven thousand barrels, which, con-
sidering the size of the place and its limited facilities, was a large busi-
ness—ocertainly larger than had ever been done in it before. The malt-
house connected with this Brewery being able to furnish but a small
amount of the malt required for such a business, Mr. Ballantine, in
1848, purchased property adjacent to the Passaic river, having an eye
to future requirements, and built a malthouse of thirty thousand
bushels capacity. In 1849, the business having completely outgrown
the Brewery then occupied, he erected another adjoining and commu-
nicating with the malthouse built the previous year, with a capacity
of one hundred barrels per diem. The sales continued to increase until
from brewing four times a week he was called upon to brew every day,
and in some instances twice in one day. Of course additional malting
facilities were required to meet this demand, and another malthouse
was built, of twenty thousand bushels capacity. At length, notwith-
standing brisk competition, an enlargement of Brewery became a
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necessity, and a third malthouse was built, of sixty thousand bushels
capacity, increased afterward to eighty thousand bushels, and at this
time the firm are about erecting another extensive malthouse, two
hundred feet long, forty-eight feet wide, and six stories in height. It
is proper to state that this firm supply malt to other brewers, and con-
sequently produce much more than is consumed in their own Breweries.

During the first five years of his business career in Newark, Mr.
Ballantine was associated in partnership with Mr. E. Patterson, and
since 1859, his three sons have been members of the firm of P. Ballan-
tine & Sons—one of them having charge of the principal depot in New
York city, whence all the shipping and city trade is supplied.

The life of this patriarchal brewer covers the entire period within
which the most important improvements have been made in the art of
brewing. When he began, hand labor only was used in Breweries;
now, modern inventions have supplied appliances that almost super-
sede manual labor, and the mighty agency of steam has accomplished
the same radical changes in this as in other departments of industry.
When he commenced, it was not deemed practicable to brew sound Ale
except during about eight months in the year; now, brewing can be
continued through all the seasons, and excellent Ale is made even in
the warmest weather. He has succeeded in elevating the reputation
of Newark Ale to a level with the best made in other places, as is evi-
denced by the constantly increasing demand for it; and though his
eareer has been full of vicissitudes, his good name has never been tar-
nished or dishonored.

The Gould Machine Company,

In Newark, is one of the oldest and largest manufacturers of machinery
in the State of New Jersey. The Works were founded in 1835 by
Ezra Gould, and his machine shop was the second established in New-
ark. At that time there were but two steam engines in operation in
that city, where there are now several hundred ; and the tools in use,
compared with the improved machines of the present day, were ex-
tremely ineffective. The business remained under his supervision until
1862, when he transferred it to his two sons, who obtained from the
Legislature of New Jersey, by special act, a charter of incorporation
as the Gould Machine Company, with a capital of $100,000, and privi-
lege of increasing it to $250,000.

The Works of this Company are situated on Railroad Avenue, Green
and Lafayette streets, on the line of the Camden & Amboy and New
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Jersey Railroads, and consist of a Machine Shop, an Iron and Brass
Foundry, Boiler Shop, Pattern Shop, and other auxiliary buildings, with
the necessary yard room. They possess ample accommodation for the
employment of five hundred hands, if so many should be required. They
are equipped with all the best tools for the prosecution of the business,
and, in this respect, are probably, not surpassed by any in the country.

The manufactures of this Company include a great variety of Ma-
chinists’ Tools, and Wood-Working Machinery, Steam Engines and
Boilers, Portable Engines, Saw Mills, Steam Fire Engines, Leather
Hose, and other Fire Apparatus, Castings, and Machine Shop Forge
and Foundry Equipments. Their machine tools are distinguished for
their simplicity and originality of construction. The first compound
planer ever made in this country was designed and built at these
Works ; and many other machines now in extensive use owe their pa-
ternity to the mechanical and inventive genius of the founder.

The Steam Fire Engines manufactured here possess several impor-
tant improvements which have been patented, and it is claimed that by
means of them, ““ with the same sized steam eylinder and pressure of
steam, they discharge from seventy-five to one hundred per cent. more
water than any other made ; and are consequently that much more effi-
cient, being able to project further and with greater force through any
sized nozzle or length of hose, and have always their maximum effi-
ciency, no matter where placed—whether near or far from the fire,
whether playing through large or small nozzles, or where one or more
streams are used.” This is accomplished by means of the Pump, by
which the discharge of water or the effective area of the pump is
regulated to suit the various positions of the Engines at a fire. It is
also capable of being applied to various other uses.

" Among other important inventions originated by the members of
this Company is a Pump for compressing air or other gases. This
consists of two eylinders of different diameters, the air being first com-
pressed from the large to the small cylinder, and from thence fo the
tank or receiver. By means of this pump it is claimed that four times
more air can be put to the same pressure than by any other contrivance
now known, with an equal expenditure of power.

The present officers of the Gould Machine Company are F. H. Gourp,
President, and Roscoe J. Gourp, Treasurer. The warehouse is at 102
Liberty street, New York, where they also execute orders as supply
merchants for other machinery than that manufactured at their Works.
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MANUFACTURES OF PATERSON.

PATERsSON, thirteen miles north from Newark, is the next largest man-
facturing town in New Jersey. It had in 1860, according to the census
returns, 123 manufacturing establishments, with a ecapital invested
of $3,403,700; employed 3,623 males and 1,668 females; and pro-
duced a value of $5,939,873. The princival manufactures were as

follows :
No. of

: Establish- Male Female Value of

Manufactures, ments. Capital. hands. hands. Product.
Bleaching and dyeing.....icccceiiivmiannnins [ ano $218,300...... 2875 5ee 44...... §278,690
Carpets.. . 1 60,500...... 60...... f- A 98,800
Coffee and spices, 1 40,000...... 18 55,000
Cotton goods........ 113 PR 683,000...... 26Ty | BRG = 874,061
Flax and hemp Liessin 200,000 ..... 67 cuen (:} P 140,000
Forging....... 1 110,000 ..... 45...00n 160,000
HoBLOTY .. cves 1 [T NGRS [ WSS (| Wi 290,000
Lampwick ...... o S 40,000...... i AR 75,600
Locomotives (1)..... - 8iiies 600,000 ..... 18805 v 1,880,000
Machinery and abaum anglnes.. B e 310,000...... o LB 539,812
Musquito netting. .....seeeeeaee g PP 40,000...... ) i T 90,020
PRpBEE (210 or s ears AR 245,000...... B8 i [ 374,216
Bilk—sewing, ete: (3)... i TIAB000 5o A Tcion 4780 846,500
Soap and Candles.... By 11,000...... e 63,300
TINWATS. <eeivacsaarasaa Bl 82,200...... 4 eaves 51,650
Table covers, ete. 1850, 23,350:..... .| g [ P 41,318
Wire drawing..... 8. s 3,000 ... /A R 63,600
Woolen goods and FATI....iceviiemreeieesas T 40,000...... 33...... 18 100,000

Of the large establishments in Paterson the most noteworthy are the
Locomotive Works, of which there are three, the parent establishment
being

' The Rogers Locomotive and Machine Works,

Founded in 1831 by Thomas Rogers, for the purpose of building Cot
ton, Woollen, and Flax Machinery. In the succeeding year he was
joined by Morris Ketchum and Jasper Grosvenor, establishing the
firm of Rogers, Ketchum & Grosvenor, who, in their day, attained
great celebrity as builders of Locomotives and Cotton Machinery.

The first Locomotive built by this firm was the * Sandusky,” which
was delivered to the Mad River and Lake Erie Railroad Company,
October 14, 1837. During the first year, ending November 1, 1838,
they built seven Locomotives. In 1839, they built a Locomotive for
the New Jersey Railroad that conveyed with the greatest ease a train
of loaded cars, weighing from one hundred and twenty to one hundred
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and thirty tons, up a grade of twenty-six feet per mile, at an average
speed of over twenty-four miles per hour, a performance which, at that
time, had not been equalled by any Locomotives constructed in
England.

During the administration of Mr. Rogers, which . continued until his
decease in 1856, he made many valuable improvements that contributed
to the perfection of the American Locomotives, and which are now
generally adopted. As early as 1839 he protected the wire gauze in
the Smoke Pipe by an Inverted Cone, placed in the axis of the Pipe,
with its base curled over, so as to scatter the sparks over a large por-
tion of the surface of the wire-cloth, and thus prevent the top of the
spark-catcher from being burnt out before the other part was materially
injured. He, at that time, also used driving-wheels with hollow spokes
and rims, and two years previously counterbalanced the wheels, for
which he entered a specification in the Patent Office in 1837.

He also originated an arrangement for forcing the eccentric rods in
and out of gear by the use of V hooks at the ends of the rods, in con-
nection with the reversing lever and shaft, by which the reversing de-
pended on no contingency, and a single handle only was required to
manage the engine more efficiently than had heretofore been done.

Messrs. Rogers, Ketchum & Grosvenor were the first to introduce
and use Expansion Braces—which was about the year 1840—and the
Link Motion, which they adopted in 1849, and which has nearly
superseded all other valve motions.

They were also the first Locomotive builders who put cast-iron fer-
rules in the ends of the flues to keep them tight, an improvement that
is now generally adopted, as they are peculiarily suited to the purpose.
This was in the year 1850.

The Rogers Boilers were also distinguished from those of other
makers by their greater length and increased number of flues, being
eight feet long for an eight ton engine, with one hundred and twenty
flues, while the usual length was seven feet, with from eighty to ninety
flues. By this deviation from the early standard, he not only obtained
moré heating surface, but the heat remained longer in contact with the
flues, and the addition of weight was a trifle in comparison with the
advantages derived from the saving of fuel. He, in fact, may be said
to have originated a style of Locomotive that is now regarded as an
acknowledged standard.

The firm of Rogers, Ketchum & Grosvenor maintained a prosperous
existence until the decease of the senior partner in April, 1856, when

(1) American Railroad Journal and Mechanic’s Magazine, of December, 1839.
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the surviving partners took measures to form a Joint Stock Company,
which was incorporated June 16th, 1856, under the name of “The
Rogers Locomotive and Machine Works.”

In 1859, the Southern Railroad of Chili ordered from the Rogers
Works a freight and passenger engine, at the same time that they sent
an order to England for similar engines, with a view of testing the
comparative merits of American and English Locomotives. The Eng-
lish builders, anxious to secure the South American market for their
engines, made the cylinders of both their engines considerably larger
than ordered, with a view of obtaining more power. The trial lasted
through four days—one day for each Locomotive—and resulted in
demonstrating the very great superiority of the American Locomotives,
as the American freight engine “San Bernardo” performed work in
forty-one minutes which the English engine could only do in eighty-
eight minutes; and the American Passenger Locomotive hauled a
loaded train, up a steep grade, seventeen miles in thirty-four and a
half minutes, which the English engine could not do in less than forty-
nine minutes. :

In 1864, the Rogers Company received an order from the United
States Government for nineteen Locomotives, of the value of $20,000
each, which they completed and delivered in three months, a feat of
rapid workmanship not paralleled we think, as ordinarily four or five
months are required for the execution of an order for half the number.

The Works of this Company include two Blacksmith shops, one two
hundred feet long by thirty-one feet wide, the other one hundred and
two by forty feet; a Boiler shop, thirty-three by two hundred feet; an
Erecting shop of the same size, and numerous auxiliary buildings,
with the requisite tools and accommodation for a thousand workmen.
The President of the Company is J. S. Rogurs; the Secretary and
Treasurer, R. S. Huenes, of New York; and the Superintendent,
Wintiam S. HupsoN. They are now employing over eight hundred
and fifty hands, and turning out an average of ten Locomotives per
month, besides a variety of machinery for Cotton and Woollen manu-
facturers. '
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The Danforth Locomotive and Machine Works,

In Paterson, are among the largest and most important in the United
States. The establishment originated in a small machine shop erected,
by Mr. John Clark, senior, a native of Seotland, where the grist-mill
now stands, near the Beaver Mill, about the year 1800, and was pro-
bably the first machine works in New Jersey.

This shop was prineipally occupied in making wool-carding machines
for country work for several years; and as manufacturing operations
increased, other machinery was made, until the close of the war of
1812, when manufacturing operations were suspended for two or three
years. About this time the shop passed into the hands of the late
John Clark, Jr., and as power loom weaving was about being intro-
duced, the first orders taken were for Power Looms. The late Thomas
Rogers was a journeyman house carpenter, and as the looms were at
that time mostly made of wood, Mr. Rogers was employed by Mr.
Clark to do the wood work; and being an active, smart, energetic
man, soon became a partner.

Subsequently, the late General Abram Godwin became interested
with them, establishing the firm of Godwin, Rogers & Co. This was
in 1822, At first all their tools were in the basement and first flat of
the cotton mill, but they gradually increased their operations until
1828, when one half of the present brick machine shop was put up. At
that time Charles Danforth, a native of Massachusetts, who had been
living at Ramapo, Rockland county, New York, for several years, in-
vented his celebrated Cap Spinning Frame, came to Paterson and made
an arrangement with this firm to manufacture them. Large orders
were taken for the new spinners at satisfactory prices, and a successful
business was done. This circumstance brought the works into notice,
and gave them orders not only for the new spinning machines, but for
other machinery.

In the early part of the year 1830, Mr. Danforth went to England
and introduced his spinners there, where he met with fair success, and
would have done better but for the self-acting mule which was then
about being introduced. . He returned in the fall of 1831, just before
which the firm of Godwin, Rogers & Co., had dissolved, Mr. Rogers
going out and connecting himself with Messrs. Ketchum & Grosveneur,
established the firm of Rogers, Ketchum & Grosveneur, who are now
succeeded by The Rogers Liocomotive and Machine Company.

Mr. Danforth took the place of Mr. Rogers in the old firm, which
continued to do business under the name of Godwin, Clark & Co.,
with enlarged works, until 1840, when the firm was dissolved. The
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machine shop was then conducted by Mr. Danforth, and the cotton
mill by General Godwin, for two years, when Mr. Danforth bought out
the whole concern, and conducted it alone until 1848, when Major John
Edwards (who had served his time in the shop from 1826, and had been
foreman for several years) took an interest in it, under the firm style of
Charles Danforth & Co. In 1852, Mr. Edwin T. Prall, who had been
principal bookkeeper from 1839, became a partner, together with Mr.
John Cooke, who had been foreman for the Rogers Locomotive Shop
for six or eight years, and had contributed much towards perfecting
and giving character to the locomotives made by that Company. In
the same year the locomotive shop was erected, and the business con-
ducted in the name of Danforth, Cooke & Co., until 1865, when it was
converted into a joint stock company under the title of the Danforth
-Locomotive and Machine Company, the old partners being the prin-
cipal holders of the stock.

The Works of this Company now cover nearly two acres of ground,
and include a Cotton Factory, a Foundry, a new Boiler Shop two hun-
dred feet in length, a large Blacksmith Shop and Pattern Shop one
hundred and ten by thirty-five feet, in which patterns are stored that
originally cost $150,000, and a Machine Shop which has turned out in
a single year $300,000 worth of Cotton Machinery, besides overggeventy
Locomotives. As many as seven hundred men are frequently em-
ployed.

Mr. Cuarnes DANrortH, the President of the Company, has had
experience in all branches of the cotton manufacture, and probably
there is no one now living so thoroughly conversant with all the
details of cotton spinning and manufacturing machinery for the pur-
pose. Since his invention of the Spinning Frame, with which his
name is associated, he has made several improvements upon it, and
it is now believed to be the most effective throstle spinner extant,
and will produce, it is claimed, full thirty per cent. more yarn,
“gpindle for spindle,” than any other spinning machine.

Todd & Rafferty’s Machine Works,

In Paterson, is the principal establishment in the United States for
making Hemp and Rope Machinery. The senior partner of this firm
was the pioneer in this country in providing improved machinery for
this purpose ; and notwithstanding the want of governmental protee-
tion to the products of their works, the concern founded by him has
achieved a distinguished success, and now supplies the principal
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Roperies not only of this country, but of Great Britain, Calcutta, and
Australia.

The buildings comprising the Works cover about two acres of
ground, and bear evidence of having been adapted to accommodate
the requirements of a growing business. The principal machine shop
and erecting room is one hundred and twenty-five feet long, about
eighty feet wide, and four stories in height. The blacksmith shop
contains a dozen fires, and to this is attached a building devoted espe-
cially to the construction of heavy machinery. Here are two large
lathes, one capable of turning twenty-two feet in diameter and the other
twelve feet. The foundry is of brick, one hundred and twenty feet
long and about forty feet wide ; and the pattern shop is large and fire-
proof. Besides these, the firm have probably the most complete boiler
shop in the State of New Jersey. It is two hundred feet long, sixty
feet wide, and occupies nearly thirty eity lots.

About twenty-five years ago the senior partner, Mr. Joseru C. Topp,
commenced in Paterson the manufacture of machines for spinning Ma-
nilla, Russia, and other Hemp into Rope and Cordage. 'I'be firm was
originally Todd & Mackey, which continued until 1848, when it was
dissolved and Mr. Philip Rafferty became a partner. The machines
made by them were improved from time to time, until now, it is be-
lieved, they are without a rival in the world. A set consisting of one
Scutching Machine, one Lapper, two Drawings, and ten Spindles, will
spin twelve hundred and fifty pounds of No. 20 Yarn per day, and the
product is more uniform in quality and stronger than hand spun rope. A
set of these machines may be put up and operated in a room of thirty by
forty-five feet, and the whole can be driven by an engine of ten horse-
power. These machines have superseded all others heretofore used in
the United States and Canada, and have been adopted in the Government
Rope Works at Boston. In 1859 Mr. Todd visited Hurope, and not-
withstanding the difficulties and obstacles thrown in the way of intro-
ducing American machinery in the European market, achieved a de-
cided triumph, having secured their introduction into nearly all the
principal rope manufactories of England, Scotland, and Ireland.

Messrs. Todd & Rafferty have recently perfected a machine for con-
verting Tow into Bale Rope in one operation, and have prepared im-
proved machinery for picking oakum, which is in use at the United
States Navy Yard, Brooklyn, and at all the principal manufactories in
the United States and in England. Besides this class of machinery, the
firm have attained an excellent reputation for building Steam Engines
and Boilers. Their Boiler Works, as we have stated, are large and
unusually well arranged. The Horizontal Steam Engines manufac-
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tured by them are notable for their simplicity, strength, and superior
workmanship. The cylinder is cast with a jacket which prevents the
condensation of steam, and the pistons are self-adjusting. These En-
gines are supplied with the Judson or Snow Patent Glovernor, and
valve.

Messrs. Todd & Rafferty also manufacture a new Patent Cut-off
Engine, and a novel and very effective Portable Engine, the peculiarity
consisting in the construction of the Bed, which is a hollow box, in
which are a series of pipes extending the entire length of the box.
Through these the water is forced by the pumps into the boiler, after
being highly heated by the exhaust steam, which enters the box at the
cylinder end, and escapes through a small pipe at the opposite end
into the smoke stack. The crank is made double, and the shaft pro-
jects on both sides of the boiler, so as to put the driving pulley on
either side, or to use two, if the case requires. One end of the
piston-rod acts as the pump-plunger, the pump setting between the
two connecting rods, each of which takes hold of one end of the brass
around the wrist of the crank, thus making the crank bearing seven
and a half inches long.

About three hundred and fifty hands are generally employed in these
‘Works, and sometimes as many as five hundred.

The Paterson Iron Company,

Whose Works are located within a short distance from the depot of the
Erie Railway Company, was incorporated by an Act of the Legislature
of the State, passed March 9th, 1853, and commenced operations by
erecting a Forge, one hundred and thirty feet long by eighty-six feet
wide ; a Blacksmith and Welding shop, seventy-five feet long by fifty
feet wide ; and a Tire Rolling Shop, forty-three feet long, and thirty-
six feet wide. This shop is equipped with machinery, by which the
Tire, after having been laid on a horizontal face plate, and run between
a pair of running rolls and two guide rolls, is taken out so perfect, as
to require no boring or turning to fit the wheel centre.

In 1855, having purchased the patent right for the State of New
Jersey, they put in one of Watts’ one-thousand-pound Steam Hammers,
and, from that time until 1861, they were almost constantly employed
in manufacturing Locomotive Forgings and Tires for the Locomotive
shops in Paterson and Jersey City, and a large amount of repair and
renewal work for the railroads in the vicinity.

The entire machinery of the forge and tire mill is driven by an engine
of seventy-five horse-power, built by Wm. Burdon, of Brooklyn. The ma-
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chine shop is driven by an engine of thirty horse-power, built by Todd
and Rafferty of Paterson, New Jersey.

The strength and durability of the Paterson Locomotives is no doubt
due in no small degree to the skill and care of the managers of this
establishment, and their reputation for superior workmanship has be-
come so well established that they are called upon for forgings and
tire from every State in the Union.

The Forge and Machine shop is now four hundred and eighty feet
long by eighty-six feet wide, the Blacksmith and Welding shop one
hundred by fifty feet, and the Tire Rolling and Bending shop eighty by
thirty-six feet. There are thirteen Heating Furnaces, eight of Watt’s
patent Steam Hammers (six of one thousand and two of fifteen hun-
dred pounds), two of Nasmyth’s Upright Steam Hammers (one of three
and one of ten tons), eight Lathes, five Planers, two Slotting
Machines, ete. !

They employ about two hundred men, and turn out from three
thousand to four thousand tons of finished work per annum, The
Treasurer of the Company is F. C. Beckwirh, of Paterson.

Paterson, besides her extensive Liocomotive shops and Iron-works,
is the principal seat in the United States of the manufacture of Silks.
In 1860, according to the census returns, there were but four Silk man-
ufactories, whose aggregate capital was $153,000; now there are
probably a dozen of these establishments, large and small, which employ
nearly two thousand operatives, and produce Sewing and other Silks
of a value approximating $2,000,000.

The pioneer in this department of manufactures in Paterson, to whom
not only the city but the country is largely indebted for his enterprising
and persevering efforts, is John Ryle, the founder of, and senior partner
in, the firm of

John Ryle & Co.

A native of Macclesfield, England, where his brothers, Reuben and
William, have been for many years leading manufacturers of Silks, sup-
plying the London and Manchester markets, Mr. John Ryle emigrated
to America in 1839, and engaged in the Silk manufacture at Paterson in
1840. His productions at first were limited to the ordinary varieties
of Sewing and Floss Silks, but in 1843 he attempted weaving, in which
he was entirely successful in producing marketable fabrics, though in
consequence of the cost he abandoned it. Among his productions of
that period was the beautiful flag which waved over the Crystal Palace
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at the great exhibition in New York, in 1852. 1In 1860 he renewed the
attempt, but in consequence of the Rebellion, and the want of encour-
agement afforded by the Government, it was not found profitable to
continue it. = During this period, however, he succeeded in attaining a
high reputation for his Sewing Silks, which are everywhere regarded
as equal in guality to the imported.

The firm of John Ryle & Co. have now a mill near the Passaic Falls
two hundred feet long and seventy-five feet wide, two stories in height.
The machinery consists of three thousand two hundred and fifty-six
Raw Silk-winding Spindles, nine hundred and fifty-two Doubling
Spindles, four hundred and seventy-six Soft Silk-winding, one hundred
and ninety-two Soft Silk Finishing, ten hundred and twenty-four Clean-
ing Spindles, four hundred Reeling, six thousand five hundred and fifty-
five Spinning Spindles, and twenty-one Spooling Frames, capable of
spooling three hundred and fifteen gross of spools each day. The em-
ployes exceed three hundred, principally females, whose aggregate
wage amounts to about $50,000 per annum.

All the operations, including dyeing and finishing, are performed in
this manufactory. The raw Silk is imported from China and Japan,
having been reeled from the cocoon, and arrives put up in large
skeing of a dull white or yellowish color, the cost being from eight
to ten dollars per pound. The first process in the manufacture is to
place it on the winding machines and transfer it to bobbins, from twenty
to thirty of these usually being on a single machine. One operative
attends each machine. It is then cleaned, being made to pass over the
edge of a knife, for the purpose of taking off bits of tow and other ex-
crescences. The next process is doubling these threads ; but this term
comprises the placing together of any number of them from two to
twenty-five, according to the use for which it is designed. To this
succeeds spinning for the first time over, after which the article is sized,
putting two or more threads together of the same size and twist to make
the thread in its final shape look even. The last of these stages is
spinning for the second time, the threads being drawn out on a long
railroad and twisted by a process similar to that on the old mules in
our cotton-mills, only at a far higher speed, the spindles making more
than ten thousand revolutions per minute. .

"The Silk having been reeled up into skeins, is taken to the dye-
house, where it undergoes the coloring processes required, after which
it is steam-stretched and stringed, the latter, it would seem, a some-
what exhaustive operation, large bundles being jerked and twisted as
tightly as the strength of a pair of powerful arms working on a lever bar
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can twistthem. Itappearsalmostimpossible thatthe article could endure
such a test; but it never gives way. This process gives the finished
article a beautiful lustre which it would not otherwise receive. This
firm have been remarkably successful in their Dyeing Department,
which is under the superintendence of a Macclesfield dyer of long ex-
perienee.

Mr. Ryle has been a benefactor to Paterson, not only in estab-
lishing a new branch of manufactures of great importance, but in
promoting civie improvements tending to increase the attractions of the
eity as a place of residence. The Waterworks, which furnish the city
with an abundant supply of pure water, were erected mainly through
his means and exertions, and the grounds around the * Cottage on the
Cliff” and the Falls, that afford a delightful breathing place to the eiti-
zens, especially the operatives in the factories, were adorned by him
and thrown open freely to the public.

The Dale Manufacturing Company

Have recently erected at Paterson the largest Silk manufactory in this
country, and, it is said, larger than any single establishment of the
kind in Europe. The Company was incorporated in 1864, the princi-
pal stockholders being members of the firm of Thomas N. Dale & Co.,
who were formerly leading importers of Sewing and other Silks in New
York city, and who were the first to engage in the sale of Tailor’s
Trimmings as a specialty in which they are yet the principal dealers,
having branch houses in Paris, Philadelphia, and Cincinnati. In 1861,
the change in the Tariff, and other circumstances, rendered the impor-
tation of Sewing Silks unprofitable, and the firm engaged in the manu-
facture at Paterson, in a small way, producing the same qualities they
had previously imported, and so successfully, that their facilities were
soon inadequate to supply the demand. In 1864, therefore, Mr. Dale
purchased one hundred city lots, twenty-four of which were opposite
the Paterson depot of the Erie Railroad, and from his own designs pro-
ceeded to erect a manufactory which should be a model for all others,
The principal mill is two hundred and seventy-five feet in length, forty-
eight feet wide, and four stories in height, with a centre projection one
hundred feet in length, and auxiliary buildings, including a Dye-house
and an Engine and Boiler house, a Blacksmith and Machine shop. The
aggregate floor superficies is nearly seventy-five thousand square feet.
To insure the requisite strength and prevent vibration by the action of

the machinery, the walls are built twenty inches thick, of substantial
-
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masonry from the bottom to the top. The floors are double, the inside
one of thick plank placed in the usual manner, the other of narrow
boards laid diagonally, and the whole resting on joists fifteen by twelve
inches. It is scarcely necessary to say that in a building erected so
substantially there is no crack in the walls, nor is vibration by the mo-
tion of the machinery apparent.

In the construction of the building every precaution possible has been
taken to guard against damage to life and property from fire, there
being a force pump of great capacity, with sufficient hose on each floor,
to throw water to every part of the story; an extra stairway is pro-
vided to facilitate exit in case of sudden alarm, and Fire-proof vaults of
large size have been built, in which the raw and manufactured Silks are
deposited. A well has also been sunk underneath the building from
which water for the boilers can be obtained should the ordinary supply
fail from any unforeseen cause. There is also, throughout the building,
ample ventilation and an abundance of light, which has a tendency to
promote both the health and cheerfulness of the employes.

The machinery is propelled by a Corliss engine of sixty-five horse-
power, and includes ten thousand six hundred and ninety-two spindles,
of which over eight thousand are spinning spindles. There are also
thirty looms now in operation on braids and bindings, and it is pro-
posed to increase the number to eighty, a large proportion being the
Jacquard loom. When fully equipped, this factory will have the capa-
city of “throwing?” fifteen hundred pounds of Silk per week, which, it
is believed, is a greater capacity than that of any single mill in England.

The capital of the Company is now $300,000, but it is proposed to in-
crease it to a half million of dollars. All the stock is held by Thomas
N. Dale, George Richmond, John R. Harris, and Joseph H. Brown,
who are also members of the mercantile firm of Thomas N. Dale & Co.

Another new establishment that has contributed to increase the im-
portance of Paterson as a manufacturing centre is

The Passaic Flax Mills,

For the production of Shoe, Sewing Machine, and all kinds of Linen
Thread. It is well known to dealers in these kinds of Thread that the
brand most highly valued in the American market has been for some
years what is known as ‘“Barbour’s Standard,” manufactured at the
great mills of William Barbour & Sons, at Lisburn, near Belfast, Ire-
land. The representative of this firm in this country is the house of

”
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BarBour Broruers, New York city, who in 1864 determined to estab-
lish a branch of the manufactory here, and selected Paterson as the site,
where they purchased land and fitted up buildings for the purpose.
Their principal mill is now a stone structure, one hundred by forty feet,
five stories in height, of which the first three stories are used for pre-
paving and spinning the flax, which is imported. In these rooms there
are all the different machines necessary for the complicated process of
spinning, and they combine all the recent improvements.

The raw material is first taken into the lower stories, and from
thence ascending, undergoing the various processes of manufacture
till it reaches the top floor, wl&en it is ready for market. Although

_these operations oceupy eomparatively little space, the quantity of work
turned ouf (the machinery being of such improved and perfect con-
struetion) is very considerable.

All the Shoe Thread is papered and packed, and the Machine Thread
spooled and labelled, in a three-story wooden building adjacent. Here,
also, is a printing office, in which all the lithographic printing required
for labels is performed. ;

Besides these, the firm have also a large Dye-house, one hundred by
thirty feet, a new brick building one hundred by twenty in which the
offices are located, twenty-four tenement houses for operatives, and
other landed estate.

These Works are located near the Talls, and use water-power,
which, being unlimited, can be made available to any extent that the
constantly-increasing consumption of the country requires.

All the Flax used in these mills is grown in Ireland, where long ex-
perience in this branch of industry has given the people a peculiar
aptitude in the pursuit, and about one fourth of the operatives now
employed were brought over from Ireland, where they had acquired a
thorough knowledge of the business.

In 1865, the “American Velvet Company,” which had been pre-
viously established at Newark, erected in Paterson a large brick
factory two hundred by forty-five feet, three stories high, and equipped
it with machinery imported from England, for weaving velvets, hat
plushes, foulards, and pongees. The Company spin the silk out of
pierced cocoons, imported at present from France and Japan, though
California promises soon to furnish an adequate supply of this impor-
tant product. This is the first attempt to manufacture on a large scale
Silk Velvets in this country, and judging by the specimens of its pro-
ductions, excellent in quality and brilliant in dye, is likely to be suc-

cessful.
100
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The Dolphin Manufacturing Company

Is the style of a Company in Paterson, organized under the manufac-
turing law of New Jersey, which carries on the manufacture of coarse
goods from Flax, Hemp or Jute, as the trade may demand. It was
originally known as the American Hemp Company, and was established
in 1844 for the manufacture of hemp into sail canvas and other articles
for which this fibre was believed to be suited. The advance in the
price of American hemp, from $80 to $300 per ton, combined with a
preference for cotton duck, caused this Company to add Flax and Jute
to their original articles of manufacture. They are extensive producers
of Jute—or, as it is called, Hemp Carpeting—of Bagging for Hops and
for Sea Island Cotton, of Burlaps and Tailors’ Canvas ; also of Yarns
for filling for Venetian and Tapestry Woolen Carpetings, and of T'wines
for Wool. Before 1850 the consumption of jute carpeting was trifling.
At that date their superintendent introduced the style of mottled
grounds, by doubling and twisting two threads of different colors into
one thread. This at once gave a great impetus to the business both in
America and in Scotland, where large factories have since been built
for the production of this article exclusively. This Company was the
first to introduce canvas for tailors’ linings made from jute entirely
—formerly a mixture of flax and tow was invariably used; and also that
description of burlaps for wrappers and bags known as “ heavy tens”
(ten shillings). All these articles have since become staples, and the
consumption is very large.

This establishment is owned by nearly the same proprietors who
builf it in 1844. The Superintendent then and now is J. B. MELDRUM,
a native of Scotland. This gentleman elaims to be the pioneer in jute
manufacturing, having spun, in 1832, in Dundee, Scotland, the first
yarns made from that article. The consumption of jute in Dundee
alone has since attained the remaikable extent of sixty to seventy
thousand tons annually.

The Dolphin Company’s Mill is situated on the first raceway or level
at Passaic Falls, Paterson. They use a turbine wheel of six feet diam-
eter, drawing six squarve feet of water under head and fall of twenty-
two feet, with a power equal to one hundred and eighty horses. The
mill building is substantially constructed of stone with slate roof, two
hundred and thirty feet long by forty-eight feet wide, two stories and
attic; contains about twelve hundred spindles and fifty loows, all of
the heaviest description, and produces about one hundred thousand
pounds of yarns monthly, using six hundred tons of raw material annu-
ally. The market for their manufactures is found chiefly in New York,
where they have an office and salesroom. The capital of the Company
is $250,000.
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G. De Witt, Brother & Co.'s Brass Wire Works, Belleville, N. J,,

Are the most complete and extensive of the kind in the United States.
They were formerly owned by William Stephens & Son, and were one
of the first brass rolling-mills established in this country. This firm
was for many years largely engaged in making sheet brass, and then
undertook the manufacture of Brass and Copper Wire. The first cop-
per wire used for telegraphic purposes in the United States was
made in these Works, and furnished to Amos Kendall for the line be-
tween Philadelphia and Washington. About 1849, Mr. Gasherie De
Witt, a native of Hudson, New Jersey, and son of an eminent physician
of the same name, became the agent in New York city for Messrs.
Stephens & Son, and in 1857 purchased the entive establishment, asso-
ciating with him his brother Josiah H. De Witt. They have greatly
enlarged the original works, and by strict attention to the details of
manufacturing, and to the maintenance of their eredit by prompt pay-
ments, they have achieved an enviable success.

The manufactures of this firm include all kinds of Brass and Copper
Wire, Sheet Brass, Wire Cloth, Foudrinier Wires, Fine Wire Rope
and Sash Cord, Wire Window Screens, and Dandy Rolls for Paper
Makers. The buildings cover an acre of ground and comprise a rolling
mill, a easting shop, a wire-drawing shop, a weaving department,
painting shop, and carpenter’s building.

The processes of manufacturing wire cloth are both delicate and in-
teresting. The ingot is first rolled into the bar, then drawn to the
finest sizes, and then woven into fabries, some of them being ten thou-
gand meshes to the square inch. The machinery is propelled both by
water and steam, equal in the aggregate to one hundred horse power.
About seventy workmen are employed in the different departments, to
whom $40,000 are paid annually in wages. Among them is one of the
best artists in the country, who is employed in painting Landscapes on
Wire Cloth for Window Screens.

The products of this manufactory are sold to all parts of the United
States, and to Cuba and South America. Every sheet of paper made
must be formed on wire cloth ; while in the South it is extensively
used for straining turpentine, and in California for sifting gold dust.
This establishment was the first in this country to infroduce the manu-
facture of Foudrinier wires, so essential to paper makers, and they con-
tinue to be the leading manufacturers of this important article.

Messrs. G. De Witt, Brother & Co. employ in their business a capital
of §100,000, and produce annually about the same amount of fine goods.
Their Sales Wareroom is at No. 90 John street, New York.
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John Jewett & Sons’ Floor Cloth Works,

At Elizabeth, N. J., are among the largest of the kind in the United
States. Nearly three acres of ground are covered with buildings, the
principal ones being, respectively, two hundred and twenty-five by
seventy-five, and one hundred and twenty-five by forty feet; and the
drying-rooms are seventy-five by eighty feet. In the manufacture of
heavy oil-cloths, a large capital, as well as large buildings, is required ;
for several months elapse before the products can be thoroughly
dried and prepared for market. The raw material used is canvas,
imported from Scotland, in sheets sometimes a hundred yards
long. From these, pieces are cut, of the required size, and then
stretched upon substantial, upright wooden frames, each separated
from the next by a space of a few feet. Ladders and platforms are
conveniently arranged, to afford access to every part of the cloth.
When strained, and well secured to the frame, an application of a
solution of glue size is made to the back of the canvas with a brush,
and then rubbed smooth with pumice stone. When this is dry, a
coating of paint, of linseed oil and ochre, is laid on, by means of steel
trowels, which are sometimes two and a half feet in length. In the
course of two weeks, this becomes dry, and a second coat is applied.
In the meanwhile, similar operations have been going on the face of
the cloth, no less than three coats of paint being applied with the
trowel ; and, finally, a fourth coat is laid on with a brush, which is
intended to form the groundwork of the design, to be afterward
printed. For the best cloth, two and three.months are required to
complete these operations, and the materials laid on, amount to nearly |
three times the weight of the canvas. A piece of oil-cloth, twenty-
four by one hundred feet, will weigh nearly a ton. The heavy pieces
are received from the frames upon rollers, set upright, and are conveyed
to the printing-room, where they are laid upon a table, and drawn
along as fast as the printing, upon the portions in advance, progresses.
The printing is accomplished by blocks of pine wood, faced with pear-
tree, and engraved, each one, to print all those parts of the patterns
. which are in one color, the portions corresponding to the other colors
being cut away. As many blocks are applied in succession, therefore,
as there are colors to be printed, the operations being much the same
as that deseribed in printing wall-papers by hand, or in calico printing.

Messrs. John Jewett & Sons employ, in these works, about sixty
men, and produce, annually, about three hundred and fifty thousand
yards of Floor Cloth.
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MANUFACTURES OF TRENTON.

TrENTON, the capital of the State of New Jersey, had, in 1860, accord-
ing to the Census, 203 manufacturing establishments, with a capital
invested of $2,3847,755, and employing 2,388 male and 1,914 female
hands, yielding products valued at $4,243,369. The leading manufac-
tures were Bar Iron, Rails, ete., value $852,694 ; Machinery, Steam
Engines, and Iron Castings, $349,370; Paper, $480,000; Hosiery,
$461,712; Flour and Meal, $371,676; Cotton Goods, $55,000; Earth-
enware, $100,900; Fire Brick, $45,000; Clothing, $127,840; Coffee
and Spices, $110,512; Wire Rope, $70,000; Soap and Candles,
$56,100; Stone Pipe vitrified, $50,000; Marble work, $69,672 ; Cars,
$40,000 ; Cigars, $64,968; Agricultural Implements, $36,850 ; Anvils
and Vises, $38,300 ; Carriage Shafts, ete., $35,000 ; Cordage, $22,5600 ;
Leather Belting, $24,000 ; Lumber, sawed, $40,000; Sash, Doors, and
Blinds, $43,120.

Trenton had also manufactories of Boots and Shoes, Brass Cocks,
Brooms, Brushes, Cabinet Ware, Hats, Horse Nails, Knitting Machines,
Preserved Fruit, Saddlery and Harness, SBaws, Skins, Tinware, Springs
and Belts, ete. ; A

The most notable of the manufactories in Trenton have been alluded
to elsewhere in this work. For some account of Roebling’s Wire
Works, see Article Joun A. RoeBung; and of the American Saw
Company’s Works, see Article James E. EMersoN. The Trenton Iron
Company have at South Trenton one of the largest Rolling Mills in
the United States, containing fifty-eight Furnaces in all, and six trains
of rolls, driven by steam, and producing about fourteen thousand tons
of rails and wire annually. The area enclosed under one roof is three
and a half acres, and is said to be the largest single building in the
United States. Here were made the first Wrought-Iron Beams for fire-
proof buildings for the United States government ; and at these Works
the Wire was made—a mile of which weighed but half a pound—that
received the Prize Medal at the World’s Fair in London. More re-
cently the Company have succeeded in manufacturing Gun-barrel Iron
equal in quality to the foreign, and the market is now fully supplied.
The diseovery of the process of making this description of iron is per-
haps of greater value and importance to the country than any other
new manufacture introduced since the commencement of the late Re-
bellion. Locomotive Tires are also successfully made at these Works.

Trenton is now the principal seat of the woollen manufacture in the
State of New Jersey. Itis estimated that the capital invested in this



238 MANUFACTURES OF TRENTON.

business exceeds a half million of dollars, and that the value of the an-
nual product is more than a million of dollars. Of the woollen mills
the principal one is

Samuel K. Wilson's Factory,

A fine four-story brick structure, two hundred and twenty-five feet
long and about sixty-five feet wide. It is erected on the site of an old
cotton mill built by Jacob Hoy as early as 1814. In 1852 the property
passed into the hands of Mr. Wilson, who made important additions to
the buildings, and after the fire in 1864, which destroyed the entire old
portion of the mill, rebuilt it in a substantial manner, making it one of
the most complete and conveniently arranged woollen factories in the
State.

The machinery includes six full sets of cards, eleven mules, three
of them self-acting and larger than ordinary, containing about two
thousand spindles, and two hundred looms. Nearly all the ma-
chines, excepting the automatic mules, which are of English mauu-
facture, were made at the works of the Bridesburg Manufacturing
Company, and arve of the well-known Jenks’ Patents. The machinery
is operated by a steam engine of eighty horse power, and a turbine
water-wheel of about seventy horse power. The two mediums of power
are combined upon the shafting, but either steam or water can be used
separately when desired.

This factory employs from two hundred and fifty to three hundred
persons, according to the demands of the season, and when in full ope-
ration consumes twenty-five hundred pounds of wool per day, besides
large quantities of warp purchased from other manufacturers.

The operations of manufacturing cloth, as conducted in this mill, are
not dissimilar from those pursued in other factories, and need no de-
tailed deseription. The wool is first cleaned or sorted, then scoured to
remove the greage, when it is fit for the dye-vats, in which a day is
sufficient to give the required color. From the dye-house the wool goes
to the picking and earding room, wheve it is separated and prepared
for the mules, which convert it into threads or warp of sufficient fine-
ness for the looms, which first give it the appearance of cloth. When
it leaves the loom it is eighty inches wide, and full of sieve-like inter-
stices. Another process is required to give it the requisite “ body,”
which is supplied by the fulling machine, where, under the action of a
vapor bath, the eighty inches are contracted to fifty-five inches. The
cloth is now ready for the *“ nap,” which is raised by a peculiar kind of
imported burr ealled * teasel,” although the same object can be effected
‘by other means. It is then dried on a large cylinder heated by steam,
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and next passes to the shearing machine, where the knots, ends of
thread, or other excrescences, are closely shaved off by revolving blade3
set diagonally on a small cylinder. Révolving brushes are also em-
ployed to remove flue or dust, and it is then laid between glazed boards
with occasional layers of hot iron plates, and subjected to powerful
pressure in a hydraulic press, which gives it the requisite gloss and
finish. The cloth is then measured, and is ready for packing and
transportation. Throughout the process the fabric undergoes repeated
and rigid serutiny to detect imperfections.

Mr. Samuel X. Wilson, the proprietor of this factory, was born in
Gloucester county, New Jersey, in 1821. He commenced the manu-
facture of woollensgoods in 1849, in Philadelphia, and removed to
Trenton in 1852. He was one of the first in the State who purchased
and operated self-acting mules ; and for several years made a specialty
of manufacturing * Trenton Cassimeres.” This peculiar fabrie, part cot-
ton and part wool, became a standard article in the markets of the
United $ates, and was exported largely to Canada. During the Re-
bellion he also engaged largely in supplying the wants of the Govern-
ment for Army Cloth, but previous to this period he had already
attained such success that he was entitled to rank among the wealthy
men of New Jersey.

Mr. Wilson, though retiring in his manners and modest in the appre-
ciation of his abilities, is a man of great energy of character and fer-
tility of resources, and well deserves, for his manly and sterling quali-
ties, the large success that has attended his business career. He takes
an active interest in all that concerns the community in which he re-
sides, and Trenton has no more valuable man, nor more public-spirited
citizen. His aims have always been large, his plans beneficent, and
his career is justly considered one of usefulness and honor.
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MANUFACTURES OF ALBANY.

A1BANY, which is the capital both of the State of New York and of
Albany County, differs from most of the State capitals in being a
manufacturing centre of considerable importance. According to the
latest census returns, there were in the county five hundred and ninety-
four manufacturing establishments, having an aggregate capital of
$9,534,079, and which employed 8,082 males and 3,871 females, and
produced a value of $16,585,025. This however included the large
cotton and woolen mills, and hosiery and other factories of Watervliet
and Cohoes ; and deducting them, it would leave for the City of Albany
337 establishments, with an aggregate capital of $5,501,119, employing
4,084 males, 2,516 females, and producing a value of $9,586,314. The
principal manufactures, according to the census returns, which however

are only approximately accurate, were the following : "]
No, of
Establish-~ Male Female  Value of
Manufactures. ments. Capital. hands. hands. Product,
Agrienltural implements (1)...iceamssnsnn i 85,000 $214,060
Aleohol.. .. s 950,000
‘Brieks.. 10.... 106,600
Brooma:, M desienndsn 13... 67,664
Cabinet ware, chairs, and bedsteads... A0 veess 363,050
Carriages.... il s 211,740
Cigars ... 17 " 221,008
Clothing ..... 46.... 713,912
Coffee and spice mills... otes 51,500
Cotton BOOdE .ouvemsivienisssnmrisasranssnsans buveeee 1,400,800 1,937,500
Drain tile.,.. . . 26,000. 35,000
Edge tools... Besiere 231,000 269,200
Fire brick ...... T 50,000...00e 50,000
Flour and meal.. 823,170
Hats........ 281,200
Hosiery.... 8.. 1,099,905
Iron founding 3.. 44,900
Leather....... 4. 65,611
Linseed ofl .. i 70,000
Machinery and steam engines Bl $175,000. 205,200
Malbing .....conmiein Buisns ‘610,300 e 561,000
Malt liquors h 641,000...... 804,211
PADer....cvnistassaisansans 4. 62,000...... 67,494
Patent medicines Birn 5,300...000 76,100
i R L O SR e 120,450...... 126,400
Planed lumber ........ 861,075
Saddlery and harness 83,770
Boap and Candles., 110,485
Stove founding.. - T T s e e A 1,038,700
Woolen goods and hosiery ............. s 18 PB4,000.....  068%..... 1491..... 1,515,180

(1) We believe that but one of the firms that were engaged in making Agricultural Im-
plements in Albany in 1860, remains unchanged, namely, that of WEEELER, MELICK
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The Albany Stove Foundries.

Albany and Troy have long been prominent centres for the manufae-
ture of Stoves. The business as at first conducted, consisted in simply
putting together the castings which were made at other places, generally
at blast furnaces in New Jersey, near Philadelphia. The early castings
were of great thickness, and, compared with those of the present day,
were rough and imperfect.

Besides the well-known Franklin stove, for parlors, the first made was
a box-stove, and then the oblong plate stoves, such as are yet in use to
some extent for heating school houses agd churches. The first advance
toward a Cooking Stove was making the last-named with an oven ; and
the first that deserves the name of a Cooking Stove was an oblong affair
having an oven running the whole length, the door of which was in front
and directly over the door for supplying fuel—and having also a boiler-
hole and boiler on the back part of the top near the pipe. Then, a
stove similar in arrangement, with swelling or elliptical sides, was made,
generally called the nine plate stove, but in Albany and Troy it was
known as the Philadelphia stove,

About the year 1812, cooking stoves were made at Hudson from
patterns made by a Mr. Hoxie, who was the first to elevate the fire-box
above the bottom. This improvement was patented, and was sustained
in suits against parties who in any way elevated the fire from the bottom.
In Hoxie’s cooking stove the fire was made above and upon the oven,
and he was the first who made any stove in whieh the flame was made
to descend from the top to the bottom of the oven.

& Co., who have been established there since 1849. They are the successors of A. & W.
C. Wheeler, originally established at Chatham, New York, and who, it is said, built the
first suceessful railroad, or endless chain horse-power of single gear, now so extensively
used in driving threshing machines and sawing wood for railroads. It was patented in
1836. The firm at the present time have very extensive works, provided with all the
most approved labor-saving machines, including some which are not in use in other simi-
lar manufactories. A mortising machine, invented by one of the firm, has, it is believed,
no guperior for rapid and effective work. Their manufactures include, besides the usual
agricultural machines, a number of special and patented articles in extensive demand.
Their Combined Thresher and Winnoweris one of the best agrieultural machines ever in-
vented, and that it is appreciated by the farming interest is evidenced by the fact that it
has been sold in nearly every State in the Union, including California and Oregon.

The manufacture of Tile for draining land is carried on largely in Albany. The sta~
tistics of this branch have evidently been underrated by the census-takers. The “Albany
Drain-Tile Works,” of which C. & W. McCaxmox are proprietors, is probably the largest
of its kind in the United States. All descriptions of Drain Tile are made by them, in-
cluding round tile from 1} to 2} inches, horse.shoe tile from 2% to 74 inches rise, and sole
tile frota 2 to 6 inches rise. This is a very important and well-conducted establishment.
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In 1815, William T. James, of Lansingburgh, afterward of Troy,
made the stove known as the “ James’ Stove,” which not only continued
a leading cooking stove for nearly a quarter of a century, but may yet
be seen on board of small Eastern coasting vessels, where, being cheap
and durable, it supplies the place of a caboose. James’ stove is probably
better known as the “ Saddle-bags Stove.” James & O’Connell opened
a retail stove store in Troy as early as 1816.

Perhaps no name is better known, not only in Albuny but throughout
the country, in conneection with the stove business, than that of Joel
Rathbone. In partnership with Mr. Heermans, who died in 1830, he
opened a stove store in Albany, obtaining for some years his castings
from New Jersey, and entered upon the business with such energy that
in a short time his was the leading establishment in the country. The
cost of transporting the castings from New Jersey, especially as a part
was returned to Philadelphia and New York as finished stoves, being so
heavy an item, he at first had some made from his own patterns in
foundries in Albany which were chiefly engaged in making castings for
machinery and agricultural tools ; and soon afterward erected a foundry
solely for stoves. His cupola furnace, which he built in 1838, is believed
to have been the very first in the conntry for making stove castings.
By this process castings were made smoother, and by dispensing with
superfluous material they were furnished cheaper, and thus became more
extensively used. This may really be said to be the commencement of
the Stove Business as a leading pursuit, which increased with such
rapidity that in a few years the name of Rathbone became a household
word throughout the United States, and also in the British Provinees.
At the present time the “Rathbone Stove Works” are among the largest
in Albany. They are situated in the upper part of the city, near the
canal, the buildings being respectively 814 by 151 feet, and 250 by 125
feet, and cover nearly two acres of ground—some of them are four and
five stories in height, and the whole floor surface about two and a half
acres. There are two moulding rooms, one being 170 by 136 feet, and
the other 125 by 80 feet—amounting in all to 83,120 square fect. Each
of these has a sheet-iron cupola furnace capable of melting twenty tons
per day; and when worked to its full eapacity this establishment can
turn out thirty tons of clean castings, making three hundred stoves per
day. The average number of hands employed in all the departments
is three hundred, but for short periods they have employed nearly 500.
The average production of Stoves is 35,000, but in some years it has
amounted to 40,000. The consumption of iron is from 3500 to 4000
tons, and of coal from 1700 to 2000 tons. Constantly introducing new
patterns, requiring new “ flasks,” six men are employed in making new
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and repairing old ones. About 3000 of these flasks are in constant use
m their establishment, and a two-story shed is filled with others ready
for use.

As much as one hundred thousand dollars have been paid in wages
in a single year, and the sales have amounted to a half million. A
modern traveler asserts that he saw the Rathbone stoves in Constanti-
nople, and on boats far up the Nile.

The present proprietor of these Works is Mr. Joux F. RATHBONE, a
nephew of Joel Rathbone, and a gentleman of capital and experience,
fully qualified to maintain the reputation of the establishment.

8. H. Ransom & Co. are another of the leading Stove Founding
firms in Albany, and the only one we helieve that has survived without
change the disasters of the last few years. Their works are situated on
the banks of the Hudson River, in the southern portion of the city, and
cover four entire squares. They give employment to about three hun-
dred men, and have cast in a single year three thousand tons, or more
than thirty thousand stoves, which have been distributed to all parts of
the United States, and not a few have been shipped to foreign countries.
Their iron warehouse on Broadway is one of the most elegant and ca-
pacious edifices that adorn that thoroughfare.

The other Stove Founders in Albany at present are S.B. MeCoy,
Shear, Packard & Co., and James D. Wasson. The entire produect of
all the foundries is about 18,000 tons per year.

In addition to the Stove Foundries, Albany has two manufactories
of Hollow Ware, one of them ranking among the most extensive in the
United States. Mr. John A. Goewey, the proprietor of this foundry,
is the successor of Corning & Goewey, who succeeded W. C. Noyes,
who commenced the business in 1853. His foundry possesses every con-
venience for an extensive business, as will be inferred when we state that
over 120 men are employed in it, and about ten tons of iron are melted
per day. Mr. Goewey supplies not only the stove foundries of Albany
. and Troy, but founders and dealers in other cities and in varions parts
of the country obtain their Hollow Ware from his establishment. His
castings are said by competent judges to be fully equal to any made in
the United States.

Mr. Goewey is also the inventor and patentee of a railroad car and
switch Lock, of which he makes about forty dozen per week. These locks
are in use on the principal railroads of the United States.

Mr. Hilan Seabury has recently commenced business as a Hollow
Ware founder in Albany, and gives promise of attaining a fair share of
success.

Albany has also an extensive manufactory of ‘Fire Brick and Stove
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Linings, known ag the * Salamander and Albany Fire Brick Works,”
of which Palmer, Newton & Co. are proprietors.

To obtain linings that were good conductors of heat, and yet strong
enough to bear transportation without fracture, has long been a deside-
ratum of Stove and Range manufacturers, and judging from the extent
of their business, we infer that this firm has attained the desired result.
They supply not only the foundries of Albany and Troy, but the extensive
Range manufacturers of Boston and Providence, and also many dealers
in New York, Baltimore, and other places.

Among the specialties of this firm’s manufactures, we might mention
Fire Brick Grates for Thompson’s patent furnace for burning wet tan.
This improvement is of immense value to tanners, enabling them to use
as fuel the tan which was heretofore an encumbrance to them, and thus
save not only the expense of its removal, but of purchasing other fuel.

Besides the Stove foundries, Albany has several important establish-
ments in other branches of the Iron manufacture, including one cele-
brated manufactory of Car Wheels, owned by George H. Thatcher
& Co. This establishment, though not so large as some others in the
country, has an excellent reputation, and when in full operation turns
ount over 100 wheels per day. Messrs. Thateher & Co. manufacture the
Atwood Patent Corrugated Wheel, the Dorsch Patent Wheel, and other
patterns which experience has proved ean be successfully cast and chilled,
and possess strength and dubility. In each wheel the proprietors of
these works use from eight to twelve varieties of the best American
charcoal iron, and exercise great care and judgment in selecting and
mixing them. Every heat is subject to a test in order to determine (and
when defective, remedy) the exact temper or degree of hardness. The
New York Central Railroad and other important roads are chiefly sup-
plied with wheels from this establishment.

The Albany Breweries and Distilleries.

The manufacture of Malt Liquor has long been a prominent pursuit
in Albany. 'The oldest Brewer, now living, is Mr. Robert Boyd, who
commenced the business in 1797. At that period there were two or
three small Breweries—one belonging to Mr. Gansevoort, situated on
Maiden Lane, below Broadway, where Stanwix Hall now stands.
Another was owned by Mr. Van Schaick; and a Mr. Gill commenced
about the same time as Mr. Boyd. Subsequent to this, one Lloyd, who
was succeeded by LeBritton in 1805 ; Robert Dunlop in 1806 ; Boyd &
MeCulloch in 1808 ; then succeeded H. Burrill and L. Fiddler, who in



ALBANY BREWERIES. 245

connection with Mr. John Taylor founded the firm of Fiddler & Taylor
in 1822,

At the present time the largest Brewery in the United States'is that
of John Taylor’s Sons, of Albany. It is located in the square bounded
by Broadway, Ferry and Arch Streets and the Hudson River, and
covers about two acres of ground—the main building being 200 by 80
feet, and six stories high. Adjoining the main building on the river
front is a fire-proof storehouse seventy by forty feet square, and seven
stories high. In this building elevators are erected which convey the
grain from boats on the river to the bins on the top floor of the brewery
at the rate of one thousand bushels per hour. Between Ferry Street
and the main building fronting on Broadway, is a two-story edifice 200
by 50 feet, a large portion of which is used for coopering, cleansing, and
steaming casks and barrels. The steaming apparatus was imported from
Europe, and is probably one of the most effective ever built. After
placing a row of barrels in position, the steam is driven completely
through the staves, an inch in thickness, in ten minutes after its appli-
cation. On the main story the front of this building is oecupied by the
counting-house and private office of the proprietors. In the upper
story is a fire-proof apartment, fifty feet square, which contains a most
valuable library of over ten thousand volumes—a rare feature in business
establishments of this description. On the Broadway front of the
Brewery is a tower, the top of which is one hundred and thirty feet
above the level of the street, and which contains a clock with glass dials
six feet in diameter, that are illuminated nightly.

The apparatus and equipments of this Brewery are of the most per-
feet deseription, and it has the capacity to produce over two hundred
thousand barrels per annum. Previous to its erection in 1850, the
senior of this firm visited Europe and made drawings of the most im-
portant improvements which he saw in the London Breweries. The
pontoon apparatus for cleansing and refining the ale, consisting of three
hundred and sixty-five large cedar vessels, with floats so arranged as to
open and shut the valves, the liquor being always at the same height,
independent of the flow of yeast in the receiving troughs, is as yet a
novelty in American breweries. Connected with this establishment are
five large Malt houses, in which they malt all their own barley.

Within the year 1863 the senior partuer and founder of this firm
died, highly esteemed and regretted—and also another of the part-
ners, Edmund B. Taylor, of the Boston branch—leaving the man-
agement to the two remaining sons, Joseph B. Taylor, of New York
City, and William H. Taylor, of Albany. They have a capital of nearly
a half million of dollars invested in the business.
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Previous to the erection of the Taylor Brewery, the largest in Albany
was that of U. Burt & Co. The founder of this firm, Mr. Uri Burt,
was engaged in the business of brewing since 1819, but the house of
which he was the head dates its existence from 1836, when he and his
gon Charles A. Burt commenced business. The present Brewery, which
oceupies the block bounded by Centre, Colonie, Montgomery and Lumber
Streets, being a square of 325 feet by 209 feet, was erected in 1847, to
which an addition was made in 1851, and a malt house built capable
of malting 100,000 bushels of barley per annum. They brew annually
over 50,000 barrels—in one year 1,860,825 gallons—but their capacity to
manufacture is much greater than this.

This firm was the first we believe to test the question whether malt
liquors could be sold for cash only. They invariably obtain payment on
delivery, not only for the ale but for the cask, when it is sent beyond the
city limits—the money being refunded when the cask is returned. No
variation is made from this rule except in the case of wholesale dealers,
who are drawn upon at the beginning of every month for the amount of
their purchases during the preceding month.” They claim that by thus
escaping losses from bad debts, they can afford to use better stock and
increase the quantity of malt; and as their sales are large notwith-
standing the adoption of a strictly cash system, the presumption in favor
of the claim seems to be well founded.

The founder of this firm has recently deceased, and the business is
now conducted by his son, Charles A. Burt, surviving partner, who ex-
ercises in its management the same judgment and skill' that aided to
build up the establishment to its present prosperous condition.

The “Arch Street Brewery,” Boyd, Brothers & Co., proprietors, is
another large establishment in Albany. Though the present firm com-
menced as recently as 1850, they may be fairly regarded as the succes-
sors of their father, Mr. Robert Boyd, who has been mentioned as the
oldest brewer in Albany now living.

In 1796, Mr. Robert Boyd, the father of Robert, then living on an
island below Albany, employed two Scotchmen, one of whom was a
brewer, the other a maltster, to assist him in harvesting his grain.
These men, who had emigrated to Canada to establish a Brewery, in-
duced Mr. Boyd to build one. This was erected at the corner of Arch
and Green Streets, and commenced brewing in 1797. It was but 24 by
30 feet, comprising a brewery and malt house. The twe Scotchmen
conducted the malting and brewing, and were required to instruct
Mr. Robert Boyd, while his father furnished the capital. Mr. R. Boyd
gave up the business in a few years and removed to the country, but re-
turned in 1808, and was the senior partner of the firm of Royd &
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McCulloch, who for many years conducted a heavy business. After
various changes the Brewery was rented until 1850, when the present
firm engaged in the business. The buildings, which had been added to
from time to time, and now front on four streets, Green, Arch, Franklin
and Perry, the length on Arch Street being 321 feet, are large and
conveniently arranged, having the malt house in the same building,
which obviates the expense of carting, and there is abundance of room
for receiving and storing empty casks.

The other prineipal Brewers in Albany are John McKnight & Son,
Armsdell Brothers, Anthony McQuade, James Quin, and Becker &
Cameron.

There are alsoseveral firms engaged extensively in Malting, the prin-
cipal being John G. White & Son, John Tweddle, and A. A. Dunlop.
John G. White, who is also the President of the Bank of the Capitol,
and the oldest in the business, has two malt hounses, and supplies largely
the brewers in Philadelphia, where so mueh malt is used, besides those
in other cities.

Mr. Tweddle commenced the manufacture of malt in West Chester,
Pennsylvania, many years ago, and removed to Albany in 1838. While
the brewers in the principal cities from Portsmouth to Baltimore, as well
as those in the interior, obtain Malt from his extensive malf house, his
sales are chiefly in New York City.

Mr. Dunlop is the son of Rohert Dunlop, a well-known brewer fifty
years since, and was himself a brewer. IHis extensive establishment is
in the adjoining town of Watervliet, and here he supplies brewers in
New York and other principal Atlantic cities. Mr. Dunlop is also ex-
tensively engaged in brewing at West Troy. ;

There are two large Disrrnueries in Albany, one of which, that of
Edson & Co., distils from the grain; the other, that of John Tracey
& Co., is devoted to rectifying liquors and making alecohol. Besides
these there are a number of smaller rectifying establishments. The
value of the yearly product varies with the price, but the average is
nearly two million dollars.

The Distillery of Edson & Co., erected in 1849, consumed for a year
or two but 450 bushels of grain per day. In 1851 a small column was
erccted for the manufacture of alcohol, capable of running 600 gallons
per day. That small amount was then z'unple for the supply of the trade,
indeed it required an effort to dispose of it. As the demand increased,
another column was in 1853 added to the works, capable of running 800
gallons daily. In 1855 and 1856 the Distillery was enlarged so as to
consume 900 bushels of grain per day. While superintending the start-
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ing of the new works, Mr. Cyrus Edson, the proprietor, was killed by
the explosion of the steam-hoiler, May 15th, 1836. Since that period
the business has been conducted by the present proprietors, Franklin
Edson and Daniel Orr, and the works have been further enlarged. They
now employ 35 men, and turn out daily 4000 gallons of Highwines and
3200 gallons of Alcohol. Besides using all the product of their own
Distillery, they purchase largely, all of which they make into alcohol.
The use of Alcohol has increased greatly during the past few years.
Large quantities are now consumed in. making Burning Fluid, which re-
quires four gallons of alcohol to one of camphene ; while druggists have
increased its use in their various preparations.
The other firm mentioned, that of JouN TracEY & Co., have a very

large Rectifying establishment, and Aleohol and Camphene Distilleries.
"Their Alcohol and Reetifying establishments are perhaps not surpassed
by any in the country. From the former they turn out daily upward
“of six thousand gallons highest proof alcohol, and from the latter they
are able to furnish daily eight thousand gallons spirit and domestic
liguors, which they sell principally in Boston and New York.

* Mr. Tracey commenced Rectifying in a small way about 1842 and
gradually extended his facilities. The manufacture of Alcohol he com-
menced in 1847, making six hundred gallons daily, which more than
supplied the demand at that time. Now ten thousand gallons of aleohol
are daily made in Albany, of which Messrs. Tracey & Co. make much
the largest proportion. %

Albany has also one of the largest and oldest-established manufac-
‘tories of Carriages in the United States. Mr. James Goold, the senior
proprietor, commenced the business of carriage making in 1813, and
soon after engaged in building Coaches, which for many years was a
prominent business in Albany and Troy. More recently the firm of
James Goold & Co. embarked in Car building, and now carry on all
branches of the Carriage manufacture, including Railway Carriages.
The factory occupies nearly a square bounded by Division, Union, and
‘Hamilton Streets.
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MANUFACTURES OF TROY.

Troy, six miles above Albany, is even more largely engaged in man-
ufacturing than that city. In 1860 it had 366 establishments, with
a capital of $5,231,650, which employed 5,877 males, 4,669 females,
and produced $11,682,989. The principal manufactures were the fol-
lowing :

No. of

Establish- Male Female  Value of

Manufactures. ments. Capital. hands. hands. Produet.
Agricultural implements...  hete) $77,100...... cesene 116,080
Boots and s8hoes.....cocevsnens 44...... 202,750... 0 1080 487,007
Brass and bell founding . Bl 126,000
Brewing............. Buiinn 163,000
Brushes.. g b 263,100.00000 7 1:) P 651,900
Cabinet ware [ e 108,800
Cassimeres .. 89,.... 105,365
Cigars . 87,080
Clothing .. 430 ..... 632,850
Cotfée BHN NI O0N: /- cuunsalsssitasnaaiingy. - | - Ravossny. | DO i | o Lo asguaatt i o emieh . 93,037
Confectionery. Gl 68.480

Cotton goods..
Flour and meal.
Gun powder
Hardware .
Hosiery ...

179, 169,204
s 348,408
...... 84,000

Bl 93,600

101..... 161,000

Albany Iron Comp&ny,
Iron { Burden’s Works,

a.nd Rennselaer Works

s 1,950,000

50,000
e 465,000
50,380
30,000
oo 126,000
o 180,000
28...... 36,985
we 180,880
e’ 263,815
e 210,000
388,230
; e 268,020
3007...... 78,750
0.5 62,600

Machinery...
Malleable iron
Malting
0il cloth.......eee.
Paper boxes o

Printing and publishing..
Rectifying liquors
Bafes..sreeareees
Sawed lumber.
Sheep skins .
Shirt collars and bosoms..
Shoddy.....

Tinware...
Turbine wheels......

101
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REMARKABLE MANUFACTORIES IN TROY.

The Albany Iron Works—Corning, Winslow & Co., Proprietors.

In 1819, John Brinckerhoff, then an enterprising iron merchant of
Albany, erected on the Hudson River, now in the sixth ward of the
City of Troy, a small Foundry and Rolling Mill, for converting Russia
and Swede iron bars into plates. These plates were afterward cut par-
tially into nails, each nail being headed by hand. This business he con-
ducted successfully for several years, and the works, though small and
insignificant compared with their present extent, were creditable to their
founder, and among the first then in existence in the State of New York.
From Brinckerhoff they were transferred to Corning & Norton, and sub-
sequently to the present proprietors, Corning, Winslow & Co., who have
enlarged them until they now rank among the most extensive in the
United States.

The works at present include three distinet rolling mills—one a large
steam mill, containing 18 puddling furnaces, with a corresponding num-
ber of heating furnaces, five steam engines, one large Nasmyth hammer,
two drawing-out hammers, four complete trains of rollers, Winslow’s
rotary squeezer with shears, roller lathes, wrought railroad-chair ma-

" chinery, and other appurtenances; the whole within a brick building
365 feet long by 145 feet wide, covered with an iron-trussed roof. The
second is a new forge and rolling mill, built in 1855. It is of brick, in
the form of a cross, the greatest width and length being respectively
173 and 163 feet, and the wings 53 feet wide. This mill has an iron-
trussed roof covered with slates. There are three chimney stacks, each
65 feet high, and each drawing from six puddling furnaces, making 18
puddling furnaces under this roof. The third rolling mill is Wworked by
two water-wheels of great power, and contains three complete trains
of rollers, with appropriate furnaces, and one steel converting furnace
within a brick building 265 fect long by 119 feet wide.. There are like-
wise upon the premises, and driven by water-power, a carriage-axle
factory, 60 feet by 40; a spike factory, for making railroad, boat, and
ship spikes, and boiler rivets; and a nail factory. Both of these latter
branches of business are carried on within a brick building 300 feet long
by 35 feet wide, and operated by a water-wheel 30 feet in diameter, the
water-power being farnished by the “ Wynantskill,” affording a fall of

_ about sixty-five feet, divided by three dams into as many successive

falls. All the buildings of this fine establishment are of brick, with
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metal roofs, and constructed in the most substantial manner, being as
nearly fire-proof as possible, the proprietors having been taught to
“dread fire ” by two conflagrations which consumed all the earlier ereo-
tions. The number of acres attached is between forty and fifty, on
which there are numerous buildings, constituting a small village in
itself.

The principal manager of these extensive works is John F. Wins-
low, Esq., whose experience in the working of metals is not excelled by
any one engaged in the trade. He is also a man of genius, and the in-
ventor of several highly valuable improvements to facilitate the working
Jof iron. His rotary squeezers is a most effective machine, as one will
do all the shingling for forty puddling furnaces, with but a trifle of ex-
"pense for attendance, a small consamption of power, no waste of iron,
and turning out the blooms very hot it facilitates the rolling. This
preservation of the heat, coupled with the fact that the bloom is very
thoroughly upset while undergoing its rapid squeezing, is said to sensibly
improve the quality of the‘iron.

The firm of Corning, Winslow & Co. is now extensively engaged in
the manufacture of puddled steel, which they commenced soon after the
art of effecting it was made known in Germany about the year 1852,
Few men in this country, if any, have devoted more attention to this
snbject than Mr. Winslow. Their puddled or semi-steel is capable of
bearing a tensile strain ranging from 90,000 to 108,000 pounds to the
square inch, and is beyond a doubt equal in every respect to any made
in Europe. This material is now largely made into locomotive tires,
boiler plates, and other forms where great strength and density are re-
quired. It is further manufactured by cementation and put into spring-
steel for carriages and rail-car purposes. Corning, Winslow & Co.
we believe are at present the only makers of semi-steel in the United
States.

This firm give employment to about 750 persons, to whom are dis-
bursed about $18,000 per month for wages. The annual product of the
concern is about 15,000 tons, consisting of cut nails, spikes, rivets—
band, bar, rod, and scroll iron, of all sizes—with large quantities of
railroad-car axles, wagon axles, crowbars, and wrought-iron railroad
chairs. They have a capital, invested in real estate, buildings and ma-
chinery, of about a half million of dollars.

Within the year 1863 a very considerable addition was made to their
works, consisting of another mill for bar and band iron, about nine ad-
ditional puddling furnaces, machinery and buildings for making Horse
and Mule Shoes, extensive machine shops, and several dwellings for the
families of employees.
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The Troy Iron and Nail Factory—H. Burden & Sons, Proprietors,

Is another very large establishment in Troy, and, with the additions
fhat have recently been made, is now one of the largest in the United
States. Though there was previously a small factory, having a few
Cut Nail machines, near the site of the present mill on Wynant’s Kill,
the works may be said to owe all their success and importance to the
present proprietors, and primarily to Mr. Henry Burden, a native of
Scotland, who came to this country in 1819, and who has heen con-
nected with the works since 1822.

Few men, now living, have had more experience in the work-
ing of metals than the gentleman mentioned, and none probably
have more faithfully discharged the duty which Lord Bacon has said
every one owes to his profession, by contributing something for its
benefit. He is the author of several very ingenious and important in-
ventions designed to facilitate the working of iron, among which we
may mention a machine for making Spikes, another for making Horse
Shoes, and the Rotary Squeezer for rolling Puddle Balls, now so
generally used both in Europe and America. Burden’s Spike Machine,
patented in 1839, will make Spikes-complete, including head and point,
at one operation, at the rate of fifty per minute ; and thus each machine
will do the work of fifty men. Nearly all the tracks of railway in the
United States are fastened with Spikes that were made by this machine,
and that the progress of railroad-building has been thereby accelerated is
evident, for Spikes could not have been made by hand with sufficient
rapidity to supply the demand. His other invention mentioned for
making Horse and Mule Shoes, is even still more ingenious in its
. nature than that for making Spikes, and in its automatic action and
practical results is entitled to rank in the scale of inventions with Big-
elow’s Carpet Loom and Blanchard’s Lathe for Turning Irregular Forms.
A rod of iron fed into this machine is converted into Shoes entirely com-
pleted, with creases and countersunk holes (leaving nothing more to be
done except to clean out the holes after being cooled), and each machine
performs in a minute a day’s labor of two men. Five of these machines
are now in operation in Burden’s Works, with five more in course of
construction, and the number of tons of Shoes manufactured in a given
time may be calculated by assuming the average weight of a shoe to be
one pound, and the product of a machine, if kept supplied with hot iron,
to be 3600 pounds per hour. Mr. Burden is now engaged in perfecting a
machine for Rolling and Welding Bars, which, if successful, as it promises
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to be, is destined, by its economy of labor, to effect a revolution in the
manufacture of iron.

The Works of this firm comprise two extensive Rolling Mills, dis-
tinguished as the Old Mill and the New or Steam Mill, two Forges, a
Spike Factory, a Nail Factory, Foundry, Pattern Shops, ete. The old
factory, situated on Wynant’s Kill Creek, is a stone-and-brick structure
550 feet long, 140 feet wide, and has 24 furnaces in all, seven trains of
rolls, and five Horse Shoe machines. All the operations of making bars
from the pig, bloom and scrap, are carried on in this mill, but the most
novel and interesting feature is the manufacture of Horse and Mule
Shoes to which we have alluded, and of which thirty-eight different sizes
and patterns are made, ranging in weight from 6 ounces to 2 lbs.
10 ozs. Adjacent.to the rolling mill is the Spike factory, where are ten
machines constantly employed in making railroad and ship spikes, and
boiler rivets. The manufacture of nails, formerly very extensively
carried on at these works, has been discontinued. The motive power
of this mill is supplied by an immense water-wheel 60 feet in diameter,
the largest wheel of the kind in the country—the next largest being
that of the New York Belting and Packing Co., at Newtown, Conn.,
which is fifty feet in diameter.

In 1862, Mr. Burden purchased land having a front on the Hudson
River of about a mile and a quarter, extending eastwardly to the Hudson
River Railroad, and proceeded to fill up the low land at an expense ex-
ceeding one hundred thousand dollars.  On this the firm erected a brick
forge 400 feet long and 100 feet wide, and a rolling mill 300 feet by 100
feet—works that in convenience of arrangement, abundance of light and
air, and freedom from oppressive heat, are not surpassed, if equalled, by
any in the United States. There are in these works 36 furnaces (to
which the blast is conveyed by pipes under ground), and it is proposed
to double the number as rapidly as they can be erected. The motive
power is supplied by magnificent engines built by the Corliss Steam
Engine Company at Providence. The product of this mill is exclusively
merchant bar iron. Improvements are in progress which, when finished,
will render the present works, extensive as they are, the mere nucleus
of what they will then be.

As many as 1500 men have been employed by this firm at one time
in their mills, and the sales in 1863 amounted to nearly $1,800,000.
Mr. William F. Burden is now the Superintendent and active manager of
the works.
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The Rennselaer Iron Works

Are another of the prominent iron manufacturing establishments located
in the sixth ward of the city of Troy. They are situated on the banks
of the Hudson River, and comprise a main building 430 feet in length
by 150 in width, with machine and blacksmiths’ shop, ete., adjacent.
There are 14 puddling furnaces and 13 heating furnaces, which to-
gether consume about 10,000 tons of bituminons and 15,000 tons of
anthracite coal per annum. About 6000 tons of pig iron and 14,000
tons of old rails are annually used in these works and converted into
railroad bars and merchant iron, which are the principal products. A
machine for finishing locomotive tires is run in connection with the rail
mill. The machinery is propelled by an upright low-pressure engine of
365 horse power.

The works were originally erected by the Troy Rolling Mill Company
in 1846, and were reorganized by the present proprietors, the Rennselaer
Iron Company, in 1853. The Hon. John A. Griswold, now a Repre-
sentative in Congress from the Troy district, is President of the Com-
pany, and George Babcock, Esq., Superintendent. About 450 men are
employed in the works.

E. A & G. R. Meneely's Bell Foundry,

Situated in West Troy, is the most extensive and noteworthy manu-
factory of the kind in the United States. It was founded by Andrew
Meneely, the father of the present proprietors, in 1826, since which time
thousands of Bells have been sent out from this foundry into every State
and Territory of the Union, and to nearly every part of the world.
During the last ten years, the number cast annually has averaged 600,
of an average weight of 500 pounds—and among them were some
weighing 12,000 pounds.

Bells are formed by casting an alloy of copper and tin in moulds pre-
pared for the purpose. The usual proportion is four parts of copper to
one of tin. The method of moulding conducted in this foundry is a
very great improvement upon the old system. A mould consists of a
hollow space the exact form and dimensions of the bell to be cast. Two
separate hollow iron cases, shaped like a bell, and of a size to cor-
respond with the casting to be obtained, are employed to form a mould.
Their sides are full of small perforations or vent holes. One case is
made smaller than the other, and forms the core for the inside—the
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larger one, called the cope, forms the outside shell of the mould. The
inner case is first swathed with straw rope, and a coat of loam is placed
on the outside of this—when perfectly dry it forms the core. The outer
case is lined on the inside with loam, and carefully swept, to obtain the
proper thickness and surface for the casting. When the cores for a
number of bells are ready, they are placed on the even floor of the
foundry, and their copes are lowered over them by machinery, and
guided to their exact positions by gauges. The spaces between these
cases then form the moulds for the bell castings, and different sizes are
employed for bells, according to their desired weight. Large reverbera-
tory furnaces are used for fusing the bell metal, and when it has reached
a proper state of fluidity it is poured into the prepared moulds in the
usual way. The casting operation is an interesting sight at night, as
the intense heat of the metal causes numberless jets of bluish-green
tlame to issue from the vent holes of the mould-covers, which appear
like domes of fire, and rival a gorgeous display of colored fire-works.
The straw ropes on the cores take fire, and burn very slowly, as the cast-
ing cools, and the shrinkage of the metal thus goes on gradually, and
prevents sudden and undue straining. Great care and practical ex-
perience are necessary to conduct these operations, although apparently
simple. The metal must be perfectly fluid, and of the same temperature
at every part of the mould, to produce a homogeneouns casting. For-
merly, when entire loam moulds were employed for bells, these were
packed in pits beneath the surface of the foundry floor, to enable them
to resist the great pressure of the fluid metal. Serious explosions fre-
quently occurred then, by the confined air within these packed moulds
becoming highly heated ; and inferior, porous castings, were also very
common. These evils are now avoided with the iron vent casings.

After the bells are cast, they are scoured bright in rotary frames,
in which a sand cushion is brought to bear upon the surface of the
metal. Fach bell is tested as to its tone and quality, and if the least
imperfection is detected it is condemned. No inferior article is allowed
to pass outside the foundry gate.” After this, the bells are fitted with
clappers and yokes, and mounted on frames. In this foundry all bells
weighing 400 pounds and upwards, are fitted with Meneely’s Patent
Adjustable Yoke (patented 1858 and 1860), which obviates the danger of
cracking the bell in consequence of the clapper striking continually in
one place. By this contrivance bells can be easily adjusted so as to pre-
sent a new surface to the action of the clapper.

This firm have beerr particularly successful in the manufacture of
chimes and peals of bells, of which a large number have been made
at their foundry and placed in some of the finest church edifices in the
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country. At least eight bells, representing the octave of the natural
scale, are requisite to constitute a full chime, and, ordinarily, a ninth-
bell is added, tuned a flat seventh above the tenor (largest) bell, by
which addition a secondary chime in the key of the fourth is produced,
and the range of tunes that may be played is largely increased. Not
unfrequently a still larger number of bells are employed, the additional
number being toned above the octave of the tenor, in order to obtain
greater range in the higher notes. Peals of bells (as distinguished from
chimes) consist of from three to four bells attuned with each other at
harmonic intervals, which will not admit of a tune being played upon
them, but, when rung, either successively or simultaneously, produce a
fine effect. It is however usually anticipated, when peals of bells are
procured, that they shall form part of a future chime: the intermediate
bells to be added as may be desired. In constructing a chime, the tenor
bell is taken as the model and unit of measurement of the whole, certain
relative dimensions giving the different tones with theoretic exactness.
This result does not, however, always follow in practical casting, since
it is almost impossible to control the contingencies of the operation so
that the conditions of each casting shall be absolutely uniform—any
-variation in which tends to affect the tone. When the tone of a chime
bell thus proves to be incorrect, it is laid aside to be sold as a single
bell, and the operation of casting is repeated, care being taken to vary
the conditions as may he required; so that when the chime is com-
pleti:d each bell is in its perfect condition as it comes from the model,
the quality and force of its tone not being impaired as in the English
mode of tuning by having a belt of metal clipped from the side. The
usual mode of placing a chime in the bell tower is, to mount the tenor
bell in the centre of the bell-section, it being provided with yoke, wheel
and frame, so as to be rung as an ordinary church bell, as also to be
used in the chime. The remainder of the bells are suspended stationa-
rily about the tenor from frames or beams of oak, in such relative po-
sitions as shall best conform to the capacity and construction of the bell-
gection and most equally distribute the weight. When chimed, the bells
are all played upon by one person, by means of cords attached to the
clappers and led down to the ringer’s room below, there connecting with
levers arranged in the order of a key-board, and worked by the hands or
the feet as may be desired.

Messrs. Meneely have published a pamphlet for gratuitous circulation
which gives a good deal of general and specific information on the
subject of Bells. N A
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The Schenectady Locomotive Works,

Located between the New York Central Railroad and the Erie Canal,
is the principal manufacturing establishment in Schenectady, and en-
titled to rank among the most imp?)rtzmt of a similar class of works in
the United States. “The buildings comprise an Hrecting and Machine
Shop two hundred and fifty by seventy-five feet, two stories high—a
Blacksmith Shop two hundred and fifty by fifty feet—a Boiler Shop
one hundred and forty by forty feet—an Iron Foundry one hundred by
fifty—a Carpenter and Pattern Shop, two stories high, eighty by forty
feet—a Brass Foundry and Paint Shop, fifty-three by twenty-eight
feet—a Round House eighty-five by fifty feet—a Store House, two
stories, forty by thirty feet—and a three-story Office forty-three by forty
feet. The buildings are nearly all of brick ; and although they cover
a large area of ground, are so connected by railroad tracks that the
transportation, on light trucks, of even the heavy parts, is exceedingly
easy. The Machine, Boiler, and Erecting Shops are new, having been
erected since June 26th, 1866, when the former shops were destroyed
by fire, and are provided with a complete stock of new tools of modern
patterns.

The original Works were erected in 1848, by a company who dis-
continued their business in about a year. In 1851, John Ellis, D. D.
‘Campbell, and Simon C. Groot, purchased them at about one half
their original cost, and formed a new company, which was incor-
porated under the title of “The Schenectady Locomotive Works.”
During their administration, large additions were made to the build-
ings and machinery, and the business prospered greatly. M. Ellis,
who was the active manager, proved to he a gentleman of more than
ordinary business capacity, and of much personal worth. He was
born in Garmouth, Scotland, December 13th, 1795, and came to the
United States in 1814. He became a contractor of some of the most
important works in the country, among them the McAdamized road
between Albany and Troy; the Albany and Schenectady Railroad ;
the Utica and Schenectady Railroad ; the Boston and Worcester Rail-
road ; the Croton Water Works; and, in 1851, took possession of the
Locomotive Works. Since his decease, October 4th, 1864, the Works
have been owned by his sons and Walter McQueen, who superintended
the mechanical department under the former administration. The pres-
ent management is—JouN C. Erwis, President; CHARLES (. Kruis,
Treasurer ; and WarLTeErR MoQUEEN, Superintendeént. About five hun-
dred hands are employed in the Works, which are now prepared to
turn out from five to six Locomotives of the largest class per month,
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MANUFACTURES OF ROCHESTER.

RocnesTer, by reason of the splendid water-power afforded by the
Falls of the Genesee River, and its situation in the centre of a rich
agrieultural district, has peculiar natural advantages for manufacturing
operations. Its infant enterprises, and their early history, were alluded
to in the first volume of this work. In 1860 the city contained 545
manufacturing establishments, having a capital invested of $4,145,030,
employing 5,136 males, 1,431 females, and produced an annual value of
ten millions of dollars. The principal manufactures were :

No. of .

Establish- Male Female  Value of

Manufactures. ments. Capital. hands. hands. Product.
Agricultural implements. .. G $258,600...... £173,750
BIOROL .. viochiminiss monivis R AE S 120,000...... 155,000
Brewing (1)...... P 171,600 ..... 237,840
Cabinet ware 8.inies 79,350.. 0000 137,135
Carriages... B 65,800 72,650
Cars ... I 25,000 60,000
Chairs.... . R 40,300.. 177,600
Cigars and tobacco.. g 20,500 .. 85,660
Clothing .... 1 oL 836,600....., 1,156,403
Coffee and spices.. b 15,000...... 38,700
Confectionery . o 14,000 ...... 55,800
Cotton goods ....uuveenanias Tevadi 115,000...... $5,000
DHREIRG t iy 850 25,000 73,930
Flour (2)... «evee- 3} S 900,000.. . 2,563,425
Hardware and fools. 119,900...... 209.. 150,500
Harness.......... 8,600... 34... 46,650
Iron founding .. (1, TR 70,000
Iron ralling .....eiieseene + o (RS 19,000

(1) In this iteni the census-takers erred greatly, or the product of 1860 was much below
the average. The more reliable statistics of this branch are as follows :
14 Lager beer breweries, product 60,000 barrels, wortha $5 . . . . . $300,000
4 Ale and porter breweries, product 55,000 barrels, « $7 . . . . . . 385,000
B S R R P e A L A S BT D U e i 000

WotaiPrroddanl” . 0. o . a e e o« FI00.000

Longmuir's Brewery, in Rochester, is probably the largest west of Troy. It was
a few years since destroyed by fire, but has been rebuilt, with all the latest improvements.
The building is 125 feet long and 100 feet deep, and the total aren of the floors is 62,500
square feet. A powerful hydraulic apparatug, driven by water-power, throws water to all
parts of the building, thus ensuring great cleanliness, as well as a precaution against fire.

(2) In the statisties of this branch the census-takers have erred more seriously even
than in Brewing. There are 24 mills, having 122 run of stone, that average daily 6100
barrels of Flour for 150 days, or 915,000 barrels a year—which, supposing Flour to b~
worth $6 per barrel, would make the product $5,490,000. Add to this the coarser grains,
feed, efe., and it will be seen that the milling interest of Rochester ranges from eix to
eight millions of dollars a year.
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No. of

Establish- Male Female Value of

Manufactures, ments. Capital, hands. hands. Produet.
Jewelry ... Bisiaen 8,350.... 16,800
Leather.. | PR 43,000.... 113,810
Tocomotive lamps, 25,000..... 76,065
b 10 IR e g 26,000.... Er 84,340
Machinery and steam engines (1)...... 111,500..... 213,650

Mattresses. .. 18,000..... 52,400
Millinery . 7,500...... . 268,700
PRpar L., 60,000. 80.... 112,500
Patent medicines... 20,000 .. 63,000
Perfumery ....cceee.. . 15,000. 75,000
‘Picture frames... 5,100. 29,25
Planed lnmber. 21,000.. 78,000
Pottery ware........ . 15,300. . 13,000
Printing and publishing . = A 159,000 e e 230,420
Sashes, doors and blinds.. ... coceeeiinnrins [ 12,230 0000 ;- 53,050
Baws.... A EWACR S Ldovssn 22,000....., 18 16,000
Beales. ...cvvisecran 10,000.... " 64,962
Shirts and collars... ... 22,720
Soap and candles..........cee 33,920
Spokes, felloes, and hubs 40,728
e e e A IR 82,4350
Thermometers. ...c.ccviiani Biovin 3,500 trisvnst 14,475
Tin and shee Idiains 67,000, vt P 121,720
RN oo o oo baathrn Biceics 12,500, . JH 30,715
Whips and gloves, & 10,900.. . (TR 38,250
Wood working, flour barrels, ete...... F:): PN 80,050..0000 8630000 ‘272,685

Rochester is remarkable for the extent and character of its Fruit
Nurseries. It is estimated that there are within ten miles of the city
not less than 4,000 acres devoted to this culture. A single firm have
a nursery that occupies 500 acres, and is probably the largest in the
world. There are others of 350 and 250 acres each. The sale of Fruit
Trees is estimated to amount to a million of dollars annually.

(1) Wo have no means of verifying this return of the census-tukers, but we apprehend
that the product has been considerably under-rated. There are several large firms en-
gaged in the business in Rochester,

Wivraam Koo & Co., for instance, manufacture Car Wheels, Steam Engines, and
especially Mill Gearing, very extensively.

D. A. Woopsury & Co. have one of the most remarkable Steam Engine establishments
in the United States. In 1851 this firm astonished the makers of steam engines by
publishing and offering a list of certain sizes, ranging from ten to thirty-five horse power,
at pricea-mueh below any that had ever been heard of before. This they were enabled to
do by building a large quantity of each gize at one time and confining their attention to
one artiele of manufacture. Their workshops are conducted upon the English plan, each
workman having a limited and uniform range of duty throughout the year. The prin-
ciple upon which they commenced business secured the favor of the public, and their En«
gines are so popular both in the United States and in the Canadas, that though they
designed to keep a large stock of finished Engines on hand at all times, the demand has
outstripped their facilities for manufacturing. Messrs. Woodbury & Co, are about erect-
ing new and more commeodious workshops.
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Along the line of the New York Central Railroad, between Troy and
Rochester, there are several important manufactories. At Tlion, in
Herkimer County, which .is eighty-three miles west of Albany, is one
of the largest private Gun manufactories in the United States, known as

E. Remington & Sons’' Armory,

remarkable alike for its extent, and for its origin. The story of its
origin has been told as follows: On Steel’s Creek, abhout three miles
from the site of the Armory, dwelt the father of the present proprietors,
who, desiring a rifle-barrel for his own use, forged one, in 1816, with no
other tools except such as an ordinary blacksmith’s shop contains, and
conveyed it to a gunmaker at Utica to have it fitted and completed.
The gunmaker was much pleased with the skilful construetion of the
barrel, and Mr. Remington, perceiving the high estimation in which his
workmanship was held, dexterously applied his knowledge to a profitable
use, and commenced the manufacture of gun-barrels ; and not long after
this incident, the banks of Steel’s Creek blazed with the cheery fires of
many forges, and the surrounding hills rang with the joyous music of
the anvil. The old factory, however, was found to be too distant from
the line of transit—then the Erie Canal—and in 1829 Mr. Remington
purchased a farm at Ilion, upon a portion of which, on plans supplied
by himself, the establishment is erected. For many years the business
was limited to the fabrication of barrels, but having received a large
contract from the United States Government for arms, the manufacture
of Rifles and Carbines, including all their parts, was embarked in, and
has since been very successfully prosecuted.

Many of the most important improvements which now render the
American firearm the most durable and effective in the world, have had
their origin with this firm. They are aceredited with having been the
first to adopt steel as a material for the barrel of sporting guns, and we
believe they now employ it exclusively in the manufacture of arms which
they are making for the government service. For thirty years they
have heen patiently testing the steel of almost every manufacturer both
in this country and abroad, and, by a long course of experiments, have as-
certained which is the best adapted for the purpose. By the application of
machinery to the manufacture of gun-locks, this firm has been largely in-
strumental in effecting a revolution in the trade in these locks. In Eng-
land, whence nearly all the locks in use were formerly imported, they are
made by hand ; but in the Remington Armory every piece is made by ma-
chinery to a fixed and unvarying gauge, and the result is that not only are
American Gun Locks cheaper than the foreign, but as each piece is uni-
form with every other of the same description, a great saving of labor is
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effected in putting them together. Not long since, at the Arsenal at
Bridesburg, Penn., 20,000 of Maynard's Priming Locks, of Remington’s
make, were fitted to old musket barrels, which had been rifled, and as
Major Hagner, the Superintendent, has certified, with an economy of
labor that was a marked advantage.

The result which usually attends an unwavering determination to pro-
duce nothing but good mechanism, combined with a genius for improve-
ment and invention, is illustrated.in the growth, progress, and present
extent of this establishment. The Armory occupies two acres of ground,
and the buildings, some of them four stories in height, have a frontage
of 400 feet. Within the last two years large additions have been made
not only to the structure, but especially to its resources in machinery
Both steam and water power are employed in driving the machinery.
Several steam engines are used upon the premises, the largest of which
is of one hundred and fifty horse power, a second of fifty horse power,
and a third of twenty-five horse power, with other smaller engines.
Overshot, breast, and several Turbine wheels are also employed. Each
process has its appropriate apartment—the aggregate comprising the
welding and forging room, the lock and limb finishing room, the barrel
room, the stocking room, the machine shop, the polishing room, and in*
specting room ; and each presents a scene of constant and interesting
activity. From 600 to 700 men are employed in these works. "This firm
have also a branch of their Armory at Utica, N. Y., employing about
200 men in the manufacture of their Army Revolver.

The capacity of Messrs. Remjngton’s establishment for the manufac-
ture of firearms amounts at present to 150 Rifles and 500 Revolvers per
day of the various kinds, which in the course of a year would be nearly
50,000 stand of arms, and upward of 150,000 revolvers. It is therefore,
at the present time, one of the nation’s resources on which the Govern-
ment can rely with confidence for weapons with which to defend its
existence and annihilate its foes.

At Urica, which is 95 miles from Albany, is a large and probably
the oldest manufactory of French Burr Stones in the United States,
known as Harr & Muxson’s Minn Stone MANUFRAcTORY. It was
established by Mr. A. Munson, an uncle of one of the present pro-
prietors, in 1825. TIts claims to distinction, however, do not rest
upon the fact of its antiquity, but upon the many new and valuable im-
provements which the firm have made in the manufacture of machinery
appertaining to the furnishing and complete equipment of a modern
mill. Mr. E. Munson, of this firm, is a practical millwright, and has
made the interest with which he is connected his debtor by the many
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valuable improvements which he has designed and contributed for its
benefit.

One of his inventions, which was patented in 1849, is a machine for
balancing and finishing Burr Mill Stones. By means of this machine,
the mill stone, after it is blocked up, is suspended upon its centre, where
it is balanced in the course of filling up and finishing, instead of being
filled up, as is usually the case, without the means of testing the accuracy
ot its balance. The superiority of mill stones finished in this way, over
others, must be evident at a glance. To regulate the balance or correct
any inaccuracy which might arise from drying of the moisture, or any
other cause, this firm provide a Shot Balance without extra charge, and
give directions for using it.

Another valuable invention of Mr. Munson is a new Cast Iron Eye
and Mill Spindle, which can be put in an old stone equally as well as in
a new one. The eye is formed of an outside and an inside cone, the
two cones being connected by spiral wings. The inside cone or hub
forms the bail or driving parts, and the driver is cast solid on the spindle.
The advantage of this Eye is that it cannot be choked or clogged under
any speed, carries more air under the stone, drives nearer the centre,
dnd the ronner cannot be thrown off the cockhead. It is peculiarly
adapted for small mills where great speed is required.

In 1860, Mr. Munson patented an improvement adapted to mills
grinding all kinds of grain, starch, plaster, etc., by which a more perfect
adjustment of the stones to each other is secured, and a greater con-
venience in lubricating the joints, as well as effectnally preventing the
escape of the oil from its bush. The arrangement by which these im-
portant ends are secured is fully set forth in the firm’s Circular.

Another valuable machine manufactured at this establishment is
Mattison’s Flour Packer, which, it is said, will save about 33 per cent,
of labor in packing in barrels, and about 66 per cent in packing in bags,
when compared with the lever press and the usual process of shoveling
into bags. Its novelty consists in carrying the bag or barrel full-length
upon the cylinder and delivering the flour in a compact state, the barrel
or bag receding from the packer in process of filling. They are now in
use in many of the best mills in the country.

The works of Messrs. Hart & Munson include a Mill Stone Manu-
factory, a Machine Shop, Plaster Mills, and Foundry, and are commo-
dious and well-arranged.

Besides the establishment we have mentioned, Utica contains several
other important manufactories. For instance, the Washingtonville Iron
Works, conducted by Philo 8. Curtis; the Iron Railing Manufae-
tories of L. Dean & Co. and Chauncey Palmer; and the Portable
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Steam Engine and Boiler Works of Wood & Hurlburt. This firm have
effected a revolution in the construction of farm engines, by showing that
they can be made light, compact, safe, cheap, and yet efficient. Their
engines range from 1} to 20-horse power, occupy a space from two
by five feet to 6 by 7 feet, and cost from $175 to §1700. Recently they
have devoted a good share of their attention to the construction of the
Excelsior Engines, designed expressly for the oil wells. In Uticaalso are
the extensive Stove works of Wheeler & Bailey, and J. S. & M. Peckham
established in 1835. This firm are also largely engaged in the manu-
facture of Plows, Cultivators, and other agricultural implements, and
have the exclusive right to “Peckham’s Improved Agricultural Fur-
nace,” which is adapted for wood or coal. There are also the Utica
Screw Company (C. Miller, Agent); the Utica Steam Cotton Mills
(E. Chamberlain, Treasurer); the Globe Woolen Company (Robert
Middleton, Agent) ; and the Oneida Brewery, establisiied in 1813.

At SExEcA FArvs, which is 1891 miles from Albany, there are several
important manufactories, especially of Pumps, Hardware, and Fire
Engines.

One of the first to perceive and take advantage of the water-power
furnished here by the fall of the Seneca River, and to whom the town
is largely indebted for its present prosperity, is Mr. AnEL Downs, who is
still at the head of some of its most important enterprises. Tle is ae-
credited with having introduced the first steam-engine that was used for
manufacturing purposes in the town, and with having made the first of
the many thousands of Iron Pumps that have since been constructed
there.! For several years the manufacture of pumps was a specialty

(1) A local chronicler says :

“Tn the year 1840, Abel Downs commenced the manufacture of Pumps in the wing
of the “0ld Cotton Factory,” subsequently used as a plaster mill, and finally burned
down in the great conflagration of 1853. He erected a small furnace over the river, em-
ploying five men. Only wood Pumps were manufactured. Mr. Downs continued in the
business about two years, and at tho close of the second year returned to the mercantile
business, being succeeded in the Pump Factory by Wheeler & Kelley. In the year 1844,
Mr. Downs again engaged in the Pump business in company with J. W. Wheeler and
Bmith Briggs, under the firm of Wheeler, Briggs & Co., for about one year, when Wheeler
& Downs purchased the ‘“old stone shop,” originally erected by Bement & Co. for a car-
riage manufactory. Into this building their machinery and materials were removed, and
a steam-engine placed in it—the first used for manufacturing purposes in this town—and
there was made the first Iron Pump built in Seneca Falls.

In the year 1816, Mr. Washburn Race, who had reeently invented and patented his
gince famous Stove Regulator, came into the firm, and subsequently Silsby & Thompson,
who were then in the hardware trade, obtained an interest in the Regulator also. Pre-
vious to the purchase by Silsby & Thompson, the firm in the manufacture of Pumps was
styled Wheeler & Downs—and in the Regulator it was Wheeler, Downs & Race. After
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of the firm with which he was connected, but gradually other articles,
usually classed as hardware, as Pipe Boxes, Thimble Skeins, Sadirons,
ete., were added to the list, and the works were enlarged to meet the
demands of an inereased business. The Downs ManvracTuriNg CoM-
PANY now consume ten to fourteen tons of iron per day, and employ
200 hands.

A few years ago Mr. Downs engaged in the manufacture of Hosiery,
having improved patented knitting machines for the purpose, and has
supplied the United States Government with many thousands of dozens
of half-hose. This enterprise has culminated in the establishment of
the SenecA Knirring Minn Company, of which Seabury 8. Gould is
President, and Abel Downs, Treasurer, and now extensively engaged in
the manufacture of Hosiery, Wrappers, and Knit Jackets.

Besides the Downs Manufacturing Company, and the Seneca Knitting
Mill Company, there are the following important manufactories at
Seneca Falls:

Cowing & Company’s Pump and Fire Engine Works, established in
1840. This firm, composed of John P., Philo, George, and Marshall
Cowing, manufacture 250 varieties of Polished Cylinder Lift and Force
Pumps, besides Hydraunlic Rams, Garden and Green House Engines,

the purchase, the firm in the manufacture of Regulators was changed to that of W. Race
& Co.; but Wheeler & Downs retained the sole interest*in the Pump business. Subse-
quently Silsby & Mynderse took an interest in the manufacture of Pumps, and the title
of the firm was Downs, Mynderse & Co., Mr. Wheeler having retired from the business.
At this time Pumps were manufactured of both wood and iron. This continued up to
1851, when Seabury S. Gould purchased the interest of E, Mynderse, and then the firm
was entitled Downs, Silsby & Gould. In the fall of that year Mr. Silshy sold his interest
to his partners, when the present firm of Downs & Co. was formed—being Messrs. Abel
Downs and Seabury S. Gould. Commencing with five men, and melting from one and a
half to two tons of iron per week, the business had gradually increased till in 1851 the
amount of capital employed was $40,000, working up about four tons daily, and giving
employment to between sixty and seventy men.

In the winter of 1853-4, Downs & Co. built their new works upon the eanal and river
where they now are, and their business has gradually increased until the number of men
employed now amounts to two hundred and upwards, their “heats” consuming from ten
to fourteen tons of iron per day. During the year that Mr. Mynderse came into the firm
they had of actual cash capital only $6,000, which has been increased to about $150,000
—and this combined with real estate and machinery would swell the amount to over
$200,000, Their sales in the year 1849 amounted to about $43,000; in 1850 to $70,000;
in 1851 to $100,000; and have since increased until they now amount annually to near
$400,000,

Messrs. Downs & Co. make 20 different kinds of Pumps, and upwards of 130 different
sizes, They have gradually become engaged in the manufacture of many other articles
of hardware aside from Pumps, among which are Thimble Skeins, Pipe Boxes, cast-iron
Hand Sleds, Smoothing Irons, Jack Screws, Bench Serews, cast-iron Boot Jacks, iron and
wood eylinder Meat Cutters, and a great variety of other useful articles. They sell
nothing but their own manufactures.”
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Sadirons, ete. The Island Works, H. C. Silsby, Agent, make Steam
Fire Engines and Rotary Pumps. Mowing Machines, said to be very
superior, are made by E. F. Herrington ; and Garden Implements, Po-
tato Hooks, and Corn Knives, by 8. H. Brainard. Sash, Doors and
Blinds, are made with improved machinery by Powell & Milk, and Vene-
tian Blinds by H. P. Westcott, who is the inventor of the only success-
ful machine that makes the slats for these blinds.

At Loogrporr, a thriving town of 12,000 inhabitants, distant 21 miles
from Buffalo, there is a number of respectable, though no very remarka-
ble manufactories. The town possesses peculiar advantages for many
branches of manufactures, by reason of the vast water-power created by
the flow of water from Lake Erie as it passes around the locks and de-
scends from the Erie to the Genesee level. This power is now owned
by the Lockport Hydraulic Company, who dispose of it on liberal terms
and furnish buildings and shafting at a cheap rent to mechanics of mod-
erate capital. The most important manufactories already established
there are the Liockport Edge Tool Company, the foundries and machine
shops of the Holly Manufacturing Company, Race, Matthews & Co.,
Alexander Pound, C. G. Hildreth, T. R. Baily & Son, the foundries of
Lemuel Gardner and R. Van Brocklyn, the Barrel and Stave factories
of B. & J. Carpenter, Hiram Benedict, William Norman, and Daniel
Ritson, the Shingle factories of G. D. Root & Son, and C. & H. T.
Vandusen, the Saw Mills of D. A. Vanvalkenburg, II. ¥. Cady, and J.
R. Edwards & Co., the Cabinet Ware manufactories of M. W. Evans
and Tucker & Beck, the Woolen Factory of L. N. Edwards, the Woolen
and Knitting Factory of J. L. Davison, the Flax Cotton Factories
of W. J. Daniels, President, and F. N. Nelson, the Paper Mills of G.
T. Crouch, the Plaster Mills of John W, Irving and F. J. Lavalley,
the Flour Mills of Harman, Cope & Co., Douglas & Jackson, A. H.
Smith, H. Fineh, J. Playter, William R. Moore & Co., and George H.
Elliott, the Distillery of Fletcher & 'Toag, the Breweries of J. G. Nor-
man and J. C. Bowers, the Potash . anufactory of L. B. Stainthorpe,
the Shingle Machine Manufactory o W. W. Trevor & Co., the Soap
and Candle Factory of Gteorge Staint rpe, and the Lockport Gargling
Oil Company (George W. Merchant, Chemist).

102 ;
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MANUFACTURES OF BUFFALO.

Burraro, situated at the eastern extremity of Lake Erie, and the
terminus of the Erie Canal, has long been a principal commercial em-
porium of the West. Her citizens performed prodigies of labor at an
early period, when the town contained not more than 2,000 inhabitants,
to render the harbor available to the largest vessels and secure the
termination of the Erie Canal; and at a later period they erected,
at a heavy cost, immense elevators, to facilitate the rapid discharge
of cargoes, especially of grain. There are now in the city of Buffalo
twenty-one of these automatic laborers, that have in the aggregate
the power of transferring 82,000 bushels of grain per hour, and a
warehouse capacity of 4,415,000 bushels. By the promptitude with
which they clear vessels, fleets have been enabled to leave the harbor
in search of other freight within thirty-six hours after their arrival—
a dispatch gratifying to the mariner, profitable to the owner, and highly
reputable to the port.

During the last fifteen or twenty years the citizens of Buffalo have
been not less indefatigable in establishing and encouraging the growth
of manufactures, and with a success not less marked than that which
attended their efforts to attract to their port the immense agricultural
productions of the West. According to the Census Returns, furnished
us in advance of their official publication, Erie County, of which Buffalo
i¢ the capital, had, in 1860, 791 manufacturing establishments, with a
capital of $5,5624,871, that yielded a value of $10,777,750. According
to the same authority the city contained 404 manufactories, that had a
capital invested of $4,617,743, employed 5,217 male and 380 female
hands, and produced a value of $8500,000. This, however, it may
be safely asserted, is considerably below the present product. The
census officials in Buffalo were t more successful than those in
other places in securing accuratr ‘eturns, as can easily be proved—
besides, business was depressed | ow the average in 1860, and since
then there have been important additions to the number of its manu-
factories. It is probable, therefore, that the estimate of competent
jndges, who state that the annual value of articles now manufactured in
Buffalo is at least twelve millions of dollars, is not an unreasonable one.

The principal manufactures of Erie County, according to the census
returns, were the following :
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Agriculiural ITmplements.—Buffalo contains some of the largest and
most deservedly celebrated manufactories of agricultural machines in

the United States.

the West so largely indebted as to Buffalo.

Among the most prominent of these establishments in that city are
the Prrrs AariounTurAL WoRrKs, owned, we believe, by an incorporated
company, from the fact that James BravLEY, Esq., is announced as

To no other city in the Union are the farmers of
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Treasurer. This concern is indebted for its celebrity mainly to the
valuable inventions made by John A. Pitts, from whom it derives its
name. This gentleman is accredited with having invenied the Treading
or Endless-Chain Horse Power, which was patented by him in 1836; also
the first Chain Pump, and the first Combined Thresher and Separator,
patented in 1837, and which continues to be the leading article manufac-
tured at the Pitts Works. Important improvements have been made in the
construction of this machine since it was first invented, and now, when
propelled by six or eight horses, it will thresh and clean from 300 to 500
bushels of wheat, and from 600 to 1000 bushels of oats per day, and
leave the grain deposited in a perfectly neat and clean condition, re-
quiring no handling after it is once fed into the machine until it is ready
for the granary. Over five hundred of these machines are now made
and sold annually. Recently the manufacturer has invented an attach-
ment for measuring and registering the number of bushels threshed and
bagging the grain, which runs from the Fanning Mill into the Elevator,
then into the Reservoir and Measure, and then into the Bag, each half
bushel being accurately registered and counted. The value of a labor-
saving machine like this, to the country, especially at this time, and to
the farmers of the West, cannot be computed.

Besides the Thresher and Separator, several other useful and popular
machines are made at these works. We may mention the Double Pinion
Horse Powers, which are remarkable for their strength, durability, and
ease in working ; Pitls’ Corn and Cob Mill, and Rice Hulling ma-
chines. Pitts’ Works cover an area of about three acres of ground,
including the space devoted to the storage of materials. At times as
many as two million feet of lumber, almost exclusively of hard wood,
are kept in stock.

The BurrALo AGRICULTURAL MACHINE WORKs are another exten-
sive concern in this branch of manufactures. The proprietors of these
works have the control of several patented machines—among others,
of Kirby's American Harvester, a Buffalo invention. The distinctive
feature of this Combined Mower and Reaper is that it will work as well
on rough as on smooth ground. This is accomplished by an arrange-
ment by which the finger-bar is independent in its action, or, in other
words, rises and falls in following the inequalities of the ground inde-
pendently of the driving wheel. It is also recommended for its exceed-
ing lightness of draft, and being made of iron it is not affected by
exposure to dew, or showers, or sun. This Company have also intro-
duced to the notice of the agricultural community a Combined Mower
and Reaper which is easily drawn by one horse, and is said to be capable
of doing as much work as most machines that require two horses.
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The Works are the property of a stock company with a large capital,
all paid in, of which GrorerE L. Squikr is President, Luctey HAwLEY
Secretary, and JouN VALENTINE, Superintendent.

R. L. HowArD’s AGRICULTURAT, WoORKS, where Ketchum’s well-known
Mower and Reaper is made, is another celebrated establishment in
Buffalo. Over 20,000 of these popular implements have been mann-
factured and distributed to all parts of the country.

About six years ago Messrs. MiiLEr, BENNETT & Co. took posses-
gion of the old “ Vulcan Iron Works” and converted them into an
agricultural implement manufactory, more especially for the manufacture
of Parkhurst’s Patent Adjustable Mowing and Reaping Machine, better
known as the Buffalo Mower and Reaper.

Brass Founding.—The census officials evidently erred in their return
of this branch. Instead of there being but two firms engaged in Brass
work in Buffalo, we know of three, and there are probably others—the
“ Hagle” works, . Corricon & Co. proprietors, who manufacture also
Portable Steam Engines and Palmer’s Hydraulic Lift and Force Pump;
the “Buffalo Brass Foundry,” BrowN & RunLANDT proprietors, who
make steam-engine and locomotive Brasswork; and the “ Lafayette
Brass and Bell Foundry,” of which ApaM Goop has been proprietor for
nearly a quarter of a century.

Distilled Liguors.—The largest Distillery in New York State west
of Albany, is that of THomAs CLARK, in Buffalo. His consumption of
grain is about 640 bushels a day—which, allowing one bushel to each
three gallons of spirits, would make a daily product of 1920 gallons,
or over 60 barrels. The still in his establishment, made in New York
City by weight, is one of the finest ever comstructed. It has the ca-
pacity of holding 70 barrels. ‘“Clark’s Rye and Monongahela ” Whis-
kies are favorite brands in Western New York and in the Western
States. In connection with the Distillery Mr. Clark has an extensive
Rectifying establishment, and is the largest manufacturer of Aleohol on
the Lakes. The oldest and largest Brewery in Buffalo is that of Moffat,
established in 1835.

Iron Rolling and Machinery.—The first Rolling Mill erected in
Buffalo was that known as the Buffalo Iron and Nail Works, built in
1846 by Corns & Co., and now owned by Prarr & Co. The main mill
is 176 feet long by 140 feet wide, with Nail factory attached, and has
eight puddling furnaces, six heating furnaces, and about fifty Nail ma-
chines. Besides this main building, there are blacksmith’s, millwright
and other shops. The works will compare favorubly with the best of
similar concerns in the country, and are now turning out large quan-
tities of iron and nails of the best quality.
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Recently Messrs. Pratt & Co. erected in Buffalo a very fine Blast
Furnace, and contemplate the erection of another. The city is indebted
to the enterprise of this firm for much of its present importance as a
manufacturing centre.

In 1862 another large Rolling Mill was built in connection with the
Blast Furnaces erected by Palmer & Wadsworth and Warren & Thomp-
son, whose establishments have been consolidated under the title of the
Union Iron Works. The furnaces now in operation in Buffalo or in
course of erection will have a capacity sufficient to produce 50,000 tons
of Pig Iron annually. The ores are obtained from Northern Michigan,

The ‘ Niagara Steam Forge,” built by Charles Delaney in 1850, and
now owned by HeNry CHILps, is fully equipped for fabricating masses
of wrought iron. This establishment has the capacity of turning out
$200,000 worth of work annually. Another forge is now in the course
of erection in Buffalo.

The manufacture of Machinery and Steam Engines is also largely
carried on in Buffalo, much more so than the returns of the census-
takers would lead one to suppose. The “ Shepard Iron Works,” for
instance, have a capital of $125,000, and their annual produet must
amount to $200,000. The buildings of the works were erected in 1847,
and consist of a brick foundry and machine shop 120 feet square, and a
boiler shop adjoining 100 feet square. Here, in 1850, Mr. Joan D.
SHEPARD built the machinery for the propeller * Buffalo,” and attached
a screw propeller wheel of 16 feet in diameter, the shaft just touching
the water when the wheel was loaded to ten feet. Although a failure
was confidently and generally predicted, the experiment was entirely
successful, and the reputation of the elevated serew propeller wheel es-
tablished. Here too have been built several of the very hest steam
engines on the Lakes, and the boilers of some of the largest passenger
boats, as for instance those of the ‘ Southern Michigan,” “Northern
Indiana,” * Crescent City,” “ Queen of the West,” ¢ St. Lawrence,” and
others. In addition to the manufacture of machinery for steamboats and
propellers, the Shepard Iron Works make all kinds used in Saw and
Flouring mills.

The ¢ Buffalo Furnace,” George W. Tifft owner, and J. N. Tifft & Co.
lessees, and the Eagle Iron Works of Dunbar & Howell, are also ex-
tensively engaged in building Engines and Boilers; while Mason &
Bmowern have every facility for building vessels of the largest size.
This firm and their predecessors have built Steamers, Propellers, Brigs
and Schooners that have an aggregate tonnage of at least 50,000 tons.
Some of the finest craft on the Lakes, and strongest steamers ever con-
structed, were built at the shipyards of this firm.
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Leather.—Buffalo has peculiar advantages for this manufacture, and
has more capital invested in it than in any other branch. The Tanneries
of Busa & Howarp and AaroN Ruwmsey & Co. are the largest in
Western New York.

Mill Stones and Mill Furnishing.—The establishments in Buffalo
for furnishing mills are probably the largest of their class in the country.
At Jorn T. Nove’s Mill Stone Manufactory, for instance, a person who
desires to construct and equip a Mill, can obtain every thing, from a
steam engine to the bolting cloths. He has simply to send a statement
and diagram of the situation, size desired, and other particulars, and
the entire mill, except the buildings (and the designs for these are fre-
quently included), will be furnished. We know of no other establish-

.ment of the kind so complete in all its appointments.

Mr. Noye is also distinguished as an inventor as well as a manufac-
turer. His Centrifugal Feeding Portable Mill has effected a revolution
in the ideas of millers as to the relative value of large and small stones.
He commenced the manufacture in 1852, and such were the prejudices
of old millers against small stones, that the sales during the first year
did not exceed a half dozen mills. One after another, however, was
induced to test the experiment, and found the results eminently satisfac-
tory. Brown & Smead, at their steam mill in Portage, N. Y., found
that by means of Mr. Noye’s improvement they could make a hundred
barrels of flour with only one and a half cords of wood; and O. Whit-
ney & Co. at their large steam mill in Detroit did the same work with
one ton of bituminous coal. What was then an experiment has now
become a fixed fact, namely, that portable mills with the centrifugal
feeding principle can be run (say three feet stones) with an economy of
power over large stones of from twenty-five to thirty-three per cent.;
and the flour, from its superior liveliness, is preferred by bakers.

Mr. Noye is also the inventor of an improved Bolting Reel, a Pres-
sure Mill, a Plantation Corn Mill, a Smut Machine and Separator, a
Centre Vent Turbine Water Wheel, a Chinese Sugar-Cane Mill and
Sugar Mill Horse-Power, and other contrivances that exhibit the fer-
tility of his genius and his skill in the adaptation of mechanics to useful
purposes.

Zavock G. ArLEN & Co. are another firm in Buffalo extensively en-
gaged in making Burr Millstones and furnishing Mill Machinery. Mr.
Allen has had a long experience both as a millwright and a manufac-
turer. He is also an inventor, and his Improved Cast Iron Waler
Wheel is believed to be the best now in use. It is cast whole, and
finished in a lathe by boring the eye and turning the rim, and its quick
and steady motion adapt it for milling purposes, as the stone can be
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driven to the proper speed with but little gearing. His Combination
Smut Machine and Improved Self-Acting Flowr Packer are labor-
saving machines that are also deservedly appreciated.

K. P. Burier, the other mhnufacturer, is the successor of Weston,
Cogswell & Co. His Mills are peculiar in the novel method of hanging
the stones, Mr. Butler having a patent upon the iron work employed
for that purpose.

Pianos, Melodeons, etc.—Instead of there heing but three establish-
ments engaged in the manufacture of Musical Instruments in Buffalo,
as the census takers have reported, there were four Piano manufacto-
ries in operation in 1859-60, those of A. & J. Kroem, H. Urrzy,
Frosors & Co., and KurrzmaN & LiNae. Besides these, there was the
Flute Manufactory of Smepparp & CorTier; the Organ Manufactory
of G. House; and the Melodeon Manufactory of GEoRGE A. PRINCE
& Co.; that usually employs 200 hands, and turns out 80 instruments
per week, ranging in price from $35 to $350. This is one of the largest
establishments of its class in the United States. The manufactory is
built in the form of an L, five stories in height, and has a frontage of
120 feet on two streets, and 40 feet in breadth. Nearly 30,000 instru-
ments have been sent ont from this manufactory to all parts of the
country.

Platform Scales.—The manufacture of Platform Scales in Buffalo
was in its infaney in 1860. In September of that year Mr. Joun WEEKS,
formerly Agent of the Messrs. Fairbanks, succeeded in organizing the
Burraro Scare Works Company, with Mr. Epwarp S. Rich, a gen-
tleman of capital, as its President; and the business, now established
on a solid foundation, will probably become an extensive one.

Stove Founding.—We are confident that this branch of manufactures
is much understated in the census returns. The works of one firm,
Messrs. JEWETT & Roor, have the capacity of melting 40 tons of iron
daily, and turning out 1500 Stoves per week. They alone usunally em-
ploy about 400 men. Their works, in connection with the Eagle Iron
Company’s manufactory, owned in part by the same proprietors, occupy
an entire block. The principal moulding room is 200 feet in length by
150 feet in width, and contains two cupola furnaces; and the other is
200 by 100 feet, and has one cupola. The firm has been established since
1835.

Messrs. Woop, HusseLL & Co. are another firm extensively engaged
in the manufacture of Stoves. They make over a hundred different
kinds and sizes.

Wine.—We presume the establishment alluded to in the censns re-
turns as manufacturing Native Wine is that of TURNER BROTHERS, who
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make Turner’s Ginger Wine, of which over 300,000 gallons have been
sold in a single year. They make 23 different kinds of Wines and
Cordials, and furnish employment to a large number of persons during
a portion of the year in gathering fruits and berries, of which the con-
sumption is enormous. In connection with the Buffalo house, which has
been established about 18 years, this firm have a manufactory in the eity
of New York, and another in San Francisco. Their wines are a staple
article, and are shipped largely to Europe, the West Indies, and South
America.

White Lead.—There are two White Lead factories in Buffalo, those
of TaomrsoN & Co., founded in 1843, and the Niagara White Lead
Company, established in 1852—G. T. WirnLiams, President, and 8. &,
CorELL, Secretary. Each of these makes about 1200 tons of White
Lead per annum, and the aggregate product, instead of being $63,000,
as returned by the census-takers, is about $300,000.

Buffalo has for several years contained, in the establishment of F. S.
PeAsE, one of the largest and most noteworthy Oil manufactories in the
Union, but recently important additions have been made to this branch
of manufactures by the erection of several establishments for Refining
crade Petroleum. We believe there are no less than eleven of these
0il Refineries now in operation in Buffalo.



Wanufuctuving Centres of  Heo-Englamd,

PORTLAND, MAINE.

Porrranp, which is the principal seaport of Maine, and the capital
of Cumberland County, is a manufacturing city of some importance,
though it contains no very remarkable manufacturing establishments.
In 1860 the County of Cumberland had 334 manufactories, whose united
capital was $2,898,263, and who employed 2,699 males, 592 females,
and produced a value of $6,091,924. More than one-half of these
manufactories were located in Portland and the adjoining town of West-
brook, and they produced more than three-fourths of the aggregate
product, or $4,794,520. The principal manufactures were the following :

Ea}:':\.ﬂ?:h- Raw Male Female Value of

Manufactures. ments. Capital. material. hands. hands. product.
BRI it s 10 RIBBIBL A R0 AB0 e 1B v $63,204
Boots and shoes. 66,160......  107,661...... 20B.icc 128...... 226,781
Brewing......ooueeee. 8,420...... 31,019
Boat building.. 5,450...... 14,150
Bindings and linings, 20,000...... 30,000
Cotton goods. 280,000, 597,600
Cabinet furniture, 16,000.. 78,725
Bedsteads .... 6,300, 8.420
Carpets. ... 8,000.. 42,000
Carriages........... 64,200...... 149,885
CIOERINE el it 2,200...... 26,200
Coffee and spices (ground) 4,000. 20,536
Distilled liquors... Nersa 147,500
Flour and meal.. 386,733
Gun powder... 237,500
Iron railing.....ccceeeeees 31,000
Machinery, engines, etc... . 439,300
Musical instruments 25,800
Moroceo ... 42,400
Mastic roofing 18,000
Meats, cured. ..cccccverssnnianan 60,735
Paper......c wiesenns 305,000
Preserved fish. 50,000
Pottery ware........... 37,150
Soap and candles .....cceccesnee  Busein 28,930
Sawed lumber.... 182,380
SALl8...vireerisernressnmmnsasnanensisss Taweens 106000 2281, e e i 41.004
Stoves siunis 40,000
Ship building.. it 47,000
Sash, doors and blinds ) 1 R - 48,250
Sugar refining. 200...... 1,350,000
Leather. ....... 255,699
‘Woolen goods . 135,600
Wire ... " 52,926
Wool clea.nlng. .- 30,000...... 28.e Zuuw 146,87

(1) The two largest manufacturing establishments in Portland are the Portland Com-
pany’s Locomotive Works, Joux SpArrow, Superintendent, and the Sugar Refinery of
J. B. Brown & Soxs.
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Next to Portland, the most important seat of manufactures in Maine
is LewisroN. The water-power here, which is among the best in New
England, is owned by an association of capitalists called the “ Franklin
Company,” of which A. D. Lockwood is Agent, and Edwd. Atkinson,
Treasurer. This Company have also a Cotton Mill with 21,000 spin-
dles, and a Bleachery capable of bleaching six tons of goods per day.
The other principal cotton mills are the Bates Manufacturing Co.’s
Mills (Benjamin C. Bates, Treasurer, and D. M. Ayer, Agent)—capital
$800,000, spindles 36,000, looms 812; the Hill Manufacturing Co.’s
Mills (F. L. Richardson, Treasurer, and J. G. Coburn, agent)—capital
$1,000,000 ; the Androsecoggin Mills, which have about 40,000 spindles
(A.D. Lockwood, Agent, C. Greene, Superintendent) ; the Porter Mill
(R. A. Budlong, Agent); and the Lincoln Mills. Flannels and Cassi-
meres are made by the Lewiston Falls Manufacturing Co. (8. Pickard,
Treasurer, and John M. Frye, Agent), and Bags by the Lewiston Bag-
ging Company, who manufacture about 2500 grain sacks daily. Machine
Cards are also made largely by J. Smith & Co., Bobbins and Spools by
J. &. Drew, and Roller Coverings by H. H. Dickey. The Flour Mills
of Bradley & Co. are probably the largest in the State. Besides these,
there are machine shops, and two or more extensive saw mills.

BANGOR, situated on the west bank of the Penobscot River, at the
head of sloop navigation, is principally noted for its extensive trade in
Lumber. The head waters of the Penobscot traverse immense forests
of pine, spruce, and hemlock, and its banks are lined with Saw Mills,
converting the logs into lumber, which is floated down to Bangor. The
principal industrial concerns of the city are thérefore engaged in wood-
working, and include firms like Blunt & Hinman, Babb & Strickland,
Palmer & Johnson, Stetson & Co., Eddy, Murphy & Co., Morse & Co.,
John Dole, Watson Dyer, Paul D. Hartshorn, Oliver P. Merryman, and
the Furniture manufactories of John Carlisle, Albert Dole & Co., Dole
& Gilman, and George W. Merrill ; the Barrel manufactories of Samuel
Doyen, Farris & Webb, Amos M. Roberts & Son, and E. H. & H. Rol-
ins. Carriages are made by Benjamin Adams, B. N. Thombs, and Whiton
& Yeaton, and Harnesses by Jona. Batchelder, Stanford T. Chase, Geo.
H. Chick, and John Williams & Son. There is also a manufactory of
steel Squares (Darling & Schwartz, proprietors), two of Stoves (Eastes &
Whittier and Isaac L. Johnson, proprietors), one of Saws (M. Schwartz,
proprietor), and of Axes (Jefferson Higgins, proprietor); and of Files
(Job Collett, proprietor); besides these, there are two Machine Shops
(Muzzy, Franklin & Co. and Hinckley & Egery, proprietors); two Brass
foundries (Geo. T. Allamby and Jona. Burbank, proprietors); and several
manufactories of Clothing, Sails, Tinware, Confectionery, ete.
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MANUFACTURES OF BOSTON.

[The following are the Census Statistics of the prineipal manufactures
in the County of Suffolk, Massachusetts, which includes Boston and
Chelsea, for the year ending June 1, 1860 :]

No. of

Establish- Raw Male Female Value of

Manufactures, ments. Capital. material, hands,  hands,  produet.

Bed springs.. #4,600, 20ivsens $43,500
Billiard tables. = £0,500 5 25. 53,500
Blank hooks and book- bmdlng 74,900...... 211,084 ..... 157. 418,500
Boots and shoes...c.us covmssnenss 48000000 166,200...... 119,871 o.es 1 BT lee 370,952
PUXEE, DATIOL. o csrevrricssoesmssrorins 25,650...... ST8M e 40, 120,000
Bread, crackers, ete 96,400...... 863,682...... 5 515,106
Brass founding...... 155,800, 317,900
Brass cocks and guages. 209,445
Camphene . 729,040
BB, ieesavons . 51,000
Carriages ....ocueuin % 95,100
Caxks and barrels 93,438

Chemicals......cceenee 26,630...... Braidio 45,100

Cigars... e 82817 i 64,518
Cloaks a.nd Mautlllas... 100000 86,300...... 228,775.....s 462,460
Clothing ...... 1,078,300...... 2,482,628...... 4,567,749
Coffee mills... 33,000...... - 244,859...... 268,900
Confectionery ......... . 148,944...... 365,900
Copper smelting . 463,000. 500,000
Copper smithing. 243,25 427,290
Cutlery.....ccunsnsn 1,690,000 30,000
Drugs and medicines, 127,800...... 280,952
Flour;./...... " 25,000...... 114,600...... 126,360
Furniture (1)... 290,200 848,684...... 737,845
Furniturey school 51,900 40,990...... 161,500
Furs....... 49,000, 172,550...... 269,000
QA v 4...... 1,383,000......  258,970...... 608,733
G1ASSWATE,. wouvsanens 310,000...... 94,436.. 862,500

i 45,600, 51.935.. % 183,500
Horse shees E 900...... 7,185.. 16. v Naaia 13,900
Iron work, building. 8,000 ..... 40,000
Iron founding.. 261,000. 580,000
TEOI TR e s vesnsanasssss 28,500,550 83,700
Irom, TOII6d . .covieruinwrsenapasrnss D 470,000...... sesee 1,460,000
Iron safes........ v 142,000...... 290,980
Iron shafting... . 20,000..... 86,500
Iron steamships....... 190,000...... 914,700
Iron work, ornamental.......... 3 S 20,000...... 75,000

(1) The manufacture of Furniture is a very prominent and extensive business in
Boston, and we have no doubt that the firms of Daviers, KExpart & Co., FoRrsTER,
LawreNcE & Co., HALEY, MorsE & Bo¥pex, F. M. Houues & Co., H. T. Asorx & Co.,
C. A. Garpixer & Co., BuokLEY & Bancrort, Kimparn & Co., and WiNAND ToussAINT,
make annually considerably more than the Census marshals have returned for 29 manu-
factories,
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No. of
Establish-

Manufactures. meunts,
Instruments, mathematical ... Rcoa
Instruments, surgical... ... Lonis
Junstruments, telagraphie.. b R

Japanned Ware......csee- '
Jewelry. Diveras

Lasts ... {
Leather G TR

Leather belting.
Liquors, distilled..
Liquors, malt ...
Locomotives, ete. .
Lumber, planed...

Machinery, st'm-engines, etc.

Marble.
Masts...
Matches..
Military caps. .
Millinery .....
Mineral waters:
Musical instruments,
Miscellaneous (1)...c...
Pianofortes

0il, linseed........
““

€

¢  kerosene .
$¢  whale., ...
§¢  curriers'. ..
Paper hangings..
Picture frames.. ... R,
Preserved pickles and fruit
Printing, book and job..
= newspaper .
Printing presses...
Pumps and blocks..
Rigging...
Roofing, composition.......
Roofing, slate.......c..iiieee
Saddlery and harness......
Balle i sy
Sals (ground)....
Saltpetre. .......veess-
Sash, doors and blinds..
Sewing machines.........

22
Buene
1.

1

dten
Buaanen

(1) The manufacture of Musical
tensive business in Boston than the census roturns indicate.

Masox & Hamuix’s manufactory of Cabinet Organs is the largest of its kind in the
Union. They have the capacity of making a hundred a week, or five thousand a year.

E. & G. Hoox employ in their Organ Manufactory at Roxbury 50 hands, and for the
last three years have averaged 22 Church Organs annually, some of them very large.

W. B. D. Stumoxs & Co. have also an extensive manufactory of Church Organs on
Charles Street. Besides these, we find in a late Directory the names of 8. D. & H, W.
Smith, William Stevens, Walter Crosby, George Freemantle, Graves & Co., Charles W.
Lawrence, Benjamin F. Richardson, Charles Stumcka (Guitar), the Wright Musical In-
strument Company, White Brothers, and James H. White, as manufacturers of musical
instruments. exclusive of the Pianoforte manufacturers.

-
Capital
invested.

$13,000..,...
15,000......
20,000......

8,000......
14,050 .....
14,905......

103,000......

9,500

64,700.....

70,000......

985,200....
1,176,500.

Raw Male  Female  Value of
material. bhands. hands.  produet.
$7,000...... 9 e ceenne B24,500

i ms . 10,000
i o 30,000
ot 18,500

| R
..... . - 563,805

573,250
27,600
...... 766,000

336,604

80,000

807,250

972,650

601,800

93,000

65,000

30,000

238,450

122,774

VT SRR, ¢ e e T
515,768...... 1,461,500
805,200 ... 957,500
122,500....., 149,850
15,800...... 20,000
428,439...... 883,600
108,640 ... 128,110
6.283...... 8,500
20,750...... 56,600
96,610 ... 183,600
122,100...... 177,250
381,896...... 659,622
790,187 000e 1,703,280
30,180+.0.0e 103,500
14,000, 40,300
29,548, 46,000
20,780, 66,000
57,600. 70,000
104,336...... 216,310
£0,060...... 92,280
37,100.00n 75,000
18,000...... 23,500
18,235,000 27,800
67,405..000 1,045,000

Instruments, exclusive of Pianofortes, is a more ex-
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& ;
Esﬁ:{;lfh- Capital Raw Male Female Value of
Manufactures. ments. invested. material. hands. hands. Product.
Sewing machine needles........ . SRR $23,500...... $183,950...... 62ieenee 18..cee. 958,380
Ship building... [ 205,000...... 267,830 ... 898.u0uis aseean 760,820
Ship smithmg T $8,022.. itk 72,300
Shirts and fnrmahlng gnoda B 189,170
Bilk fringes, trimmings, ete...  4.... 324,300
Bilver ware......emsnmsnes - I 150,000
plated ware.. L A 55,000
Soap and candles. Dii- 50,250
Soapstone....... 4.. 19,600
Stair boilding.. 6. 53,600
Steam gas tubes .. Bissude 277,000
Steam heaters... ot = B 83,000
Steam and gas pipe machineu [N 150,850... ... R AP 230,000
Stoves and ranges.. ... 168,710....... B0iiina - e 297,250
Sugar refining..... 2 1,763,600......  220...... weees 2,388,057
Tin and sheet-iron ware ,...... 14..... s [ 88,800
Trucks . Eortebatave: = F0 e boa 142.00se 278,050
Type a.nd stareutype l‘m nding’ Biestens 108.... 175,770
Umbrellas and parasols ......... 4.... 10.... 81,000
Upholstering. ... o Siiven 209,50 560,681
FRBAYH vt i favasiioninwisass L N 44.... 254,900
Vinegar........... Divenns B oms 22,000
Whalebone...... y e Bacoses 3 RO 38,000
Wagons, carts, etc... ... 10 Bl s 36,900
Whips, .. e Tsivia 100...... 85,600
Window shades ivsnse ) 6o R v 20,300
Wirework . ...cuues Diiins L 41,000
Total, including miscellane-
ous manufactures not above
specifiod.....ccoiceninein: sessseses 1,050 $14,527,880 $20,254,277 14,100 4,903  $37,681,808

REMARKABLE IRON WORKS IN SOUTH BOSTON.

The South Boston Iron Company's Works.

Boston has a due share of manufacturing establishments that can be
called remarkable, but none more deservedly celebrated or of greater
National importance than the Works of the South Boston Iron Company,
better known as Alger’s Foundries. They were founded by Mr. Cyrus
Alger, a native of Bridgwater, Massachusetts, in the year 1817, which
was not long after the Dorchester Peninsula became a part of Boston.
During the war of 1812 he supplied the Government with large numbers
of Cannon Balls ; and about that time he purchased a considerable tract
of low land called the Flats, reaching to the channel, which then was
considered of little value, but which now is covered with streets, dwell-
ings, and extensive manufactories, mclndmg the works of which he was
the founder.

Mr. Alger was one of the best practical metallurgists of his day. He
discovered a method of purifying cast-iron which gave it more than
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triple strength over ordinary castings, and which proved to be ot im-
mense value in the manufacture of Ordnance, in which he was for many
years engaged. The United States Government largely relied upon him
for this department of their supplies, and since his death that reliance
has been continued to his successors. His cannon sustained most ex-
traordinary tests when subjected to extreme proof. The mortar gun
“ (olumbiad,” the largest gun of cast-iron that had then been cast in
America, was made under his personal supervision. It was of twelve-
inch calibre, and had a range exceeding three miles. He also first
introduced and patented the method of making cast-iron chilled rolls,
by which the part subject to wear should be hard, while the neck
remained unchanged as to hardness and strength—this being cast
in sand, while the body is cast in a chill or iron cylinder. Until
his time all the reverberatory furnaces for melting iron were made
with hearths inclining from the fire, the metal thus running from the
heat. He changed the form so as to allow the iron to flow towards the
flame where the heat would be the most intense.

In 1886 Mr., Alger manufactured the first Malleable Iron Giuns made
in this country, and supplied our Government with quite a number.
The first gun ever Rifled in America was done at his works in 1834.
Cylinder Stoves were first designed by him in 1822,

Our Government stands indebted to him for numerous 1mprovements
in the construction of Time Fuses for bomb-shells and grenades. The
following are some of his inventions :

The interposing a non-combustible material between the fuse and burst-
ing charge in shell, so constructed that it shall be detached by the
violent concussion it receives when the projectile is discharged from
the gun;

The covering of a fuse-hole on the inside of shell with a wafer or disk
of lead, which must be taken out previous to the firing of the shell in
order to expose the surface of fuse and allow of its ignition when dis-
charged from gun; '

The angles given to the vent-holes in the head of fuse-cases, to allow
the escape of gases formed by the burning fuse, and at the same time
prevent the entrance of water and extinction of fuse when fired at sea;

The improved method of casting Shells, by using a metal arbor to
support the core, and having the arbor hollow, so as to allow all the
gases generated by moisture and organic matter in the core to escape,
thus preventing porosity in the shell.

Mr. Alger also manufactured the first perfect Bronze Cannon for the
United States Ordnance Department, and for the State of Massachusetts,
and was, it is said, the first manufacturer to introduce the ten-hour
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system in South Boston. He made it a practice never to part with
good workmen if he could possibly retain them, and frequently kept a
large force of hands on half-pay when their services were not needed.
Admiral Dahlgren has said of him—* He possessed tnat rare quality,
sagacity, which constitutes in truth the highest attribute of the intel-
lectual man, and enabled him to arrive at results which others sought by
disciplined study and often in vain.”

After his decease in 1856, Mr. Francis Alger, his only surviving
son—who has since died while these pages were passing through
the press—succeeded him. Mr. Francis Alger brought to the busi-
ness a thorough training, a cultivated mind, and a taste for the pur-
suits in which he was engaged, besides a knowledge of Metallurgy.
Aside from his connection with the Foundry, Mr. Alger was eminent as
a scientific man, and as the author of “Alger’s Philips’ Mineralogy.”
He possessed one of the finest and most extensive Cabinets of Minerals
in America, comprising specimens from all parts of the world.

In 1862 he obtained patents for two improved Fuses, each combining
a time-fuse and a percussion-fuse in one case, adapted to shells for
rifled guns. Omne of the most novel and valuable principles embraced in
these patents is that in case the shell strikes any object when fired from
a gun, previous to the fuse having been consumed, the fuse is driven
forward by the concussion, and then allows free egress of the fuse-flame
to the charge in the shell, thereby causing its immediate explosion.

The following year he patented the use of a pouch to contain the.
bursting charge to be used in shrapnel. In this the powder in the form
of a cartridge was combined with the fuse, thus rendering the process
of chaiging these shells much more expeditious and less dangerous than
by the usual method of first filling the shell with loose powder and then
inserting the fose. These pouches also protect the powder from damp-
ness, being impervious to moisture.

During the present rebellion Mr. Alger has frequently been called
to Washington, and received large and urgent orders for projectiles of
every description, particularly the rifled shot and shells, and for the
“Schenkl projectile.” He also obtained large orders for 9-inch and
11-inch Guns and Bronze Cannon both for the Army and Navy.

In order to meet the demands of government for Ordnance, the com-
pany have been induced to erect an additional Foundry, 125 feet long
and 114 feet wide, and a large Machine Shop, specially designed for
finishing guns of very large calibres.

This new “ Ordnance Foundry ” was put in operation in March, 1863,
and the first work performed in it was the casting of a 10-inch Army
Columbiad, according to the system of Major T. J. Rodman, of the
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United States Army. After having cast five 10-inch Guns in this way
satisfactorily, preparations were then made to also cast 15-inch Guns
after the same method, and the work on guns of this calibre was com-
menced in June, 1863. Forty tons of metal are required to cast a gun
of this size, and a description of the processes may interest our readers.

In the centre of the room is sunk a cylinder of three-quarter inch
iron, water tight, and twenty-five feet deep. On the inside is placed a
wall of brick 16 inches thick. The ecylinder is thirteen feet four inches
in diameter. In the centre of this is placed a heavy cast-iron flask
six feet six inches in diameter. Upon the inside of the flask is placed a
layer of clay and other materials, bearing in the centre the form of the
casting required. When this is made as smooth as possible, the core is
inserted, and suspended in its required position by a heavy iron frame
resting upon the top of the flask. This core-arbor is formed by a cast-
iron eylinder of 13 inches in diameter, turned and fluted on the outside.
Around it is wound a small rope, plastered with loam, about an inch
thick. This core-arbor is made perfectly water-tight, with the excep-
tion of having two orifices—one to force water in, the other to let it out.
The Cochituate water is discharged through the core at the rate of forty
gallons per minute. The object is to cool the gun from the inside to the
outside, and prevent an unequal contraction of the metal. The utmost care
is required in all these operations, defects in which might produce disastrous
and fatal consequences. The metal is prepared in two air furnaces, each
‘capable of melting 25 tons. When all is ready, and about 15 men are
placed in their required position, the order is given, the furnaces are
tapped, and the molten iron flows into the flask. One hundred and twelve
hours are required to cool the gun so that it can be removed. On ac-
count of the risk incident to the casting, spectators are seldom admitted
to the works during the operation.

The South Boston Iron Company have manufactured for the Govern-
ment since the commencement of the present rebellion an immense
amount of ordnance and projectiles. It has been remarked by those best
qualified to judge, that had it not been for the South Boston works and
the works at Pittsburg, a supply of the materials and enginery of war,
which was furnished promptly and continuously by them, could not have
been otherwise obtained in the United States in two years.'

The present number of men employed in these extensive works is four
hundred, and gangs are kept working night and day. The same system,
adopted by Mr. Cyrus Alger, of retaining men through a series of years,
often keeping many on half-pay when their services were not needed, has
_ secured for this Company an unexcelled force of employees who fully
understand the requirement of every department of labor in which they

are employed.
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The City Point Works—Harrison Loring, Proprietor,

Is another of the manufacturing establishments of South Boston that
may be said to have attained a national reputation.

The founder of these works, Mr. Harrison Loring, though a young
man, has achieved a highly honorable fame in his department of me-
chanics. He was born in Duxbury, Massachusetts, and served his
apprenticeship with Mr. Jabez Coney, of Boston. Having passed a
season in Cuba superintending the erection of engines and machinery,
he returned to Boston, and in 1847, at the age of 22, commenced busi-
ness for himself, not however without eapital, for he was tendered by
relatives a loan of $20,000, without security—a mark of confidence no
less creditable to their sagacity than complimentary to himself.

For several years after commencing business Mr. Loring’s operations
were confined principally to building Stationary and Marine Engines and
Boilers, though including Sugar Mills and Paper Mills Machinery, Iron
Light Houses, and a great variety of other general work. He was
among the first to foresee the great demand which must eventually come
for Iron sea-going Steamships, and immediately set abouf making the
proper arrangements to carry on this manufacture quite extensively, in
addition to his other branches, which had been gradually increasing.
Accordingly, in 1857, he made application to the city of Boston to pur-
chase the House of Industry estate, then unoceupied,—which application
stated that he would agree to carry on the business of Iron Ship build-
for not less than five years, and would employ not less than three hundred
workmen. After much opposition from some of the capitalists of Boston
he finally effected the purchase of this estate, consisting of seven acres
of upland and a million feet of flats, and prepared it for the purpose by
remodelling the old and erecting such new buildings as the business re-
quired.

This being the first Iron Ship Building establishment which had been
permanently established in New England, there were many who ex-
pressed their distrust as to the suecess of the enterprise, and even some
of the capitalists of Boston, who wanted work of this kind, seemed de-
termined to place the new concern in the closest competition with the
older concerns of other cities, and giving them the preference over the
home establishment. Notwithstanding all these obstacles however,
which to some men of less strength of character would have been insur-
mountable, Mr. Loring pursued his business with all the energy and
steadfastness of purpose, which have characterized his carcer, by
building steamers for foreign markets. Even in the years 1857-8, when
almost all kinds of industry were suspended, Mr. Loring kept his estab-
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lishment in full operation on vessels to go to India. He then made a
contract with the Boston and Southern Steamship Company for two Iron
Steamships of 1,150 tons each; and unlike the most of contracts of a
later date, these two vessels—the “ South Carolina” and “ Massachu-
selts”—were completed and delivered on the very day named for their
completion. They were afterwards sold to the U. 8. Government, and
proved to be among the most successful vessels in the blockading squad-
ron on the Southern coast. )

Mr. Loring has since built for the Union Steamship Co. of Boston
two Iron Secrew-Steamships, the * Mississippi” and ‘ Merrimack,” of
2.000 tons each, which have given the greatest satisfaction to the Com-
pany and are ornaments to the merchant-marine of the country. He
has also done a large amount of work for the United States Government,
including machinery for sloops of war, side-wheel and screw gun boats.
After the manifest success of the “ Monitor” over the Rebel iron-clad
“ Merrimae,” and the Giovernment had decided to build more Monitors,
Mr. Loring’s establishment was called upon to build as many as could
be completed in a short time, and he immediately commenced on one,
the “ Nahant,” which was one of the first of her class that was com-
pleted, and the first Monitor ever built in New England. The novelty
of her construction attracted daily hundreds of visitors to examine her.
While fitting the Nahant for sea Mr. Loring laid the keel for another
Monitor called the *“ Canonicus.” This vessel embodied all the improve-
ments that suggested themselves while construeting the first, having a
much superior deck and a thicker side-armor. She is a powerful Ram,
and has more than double the propelling power of the Nahant class,
and much superior in many other important points. Although the
“ (Canonicus” was delayed in her construction by additions and altera-
tions demanded by the experience of these vessels, when under heavy fire,
to resist the modern projectiles, she was the first one completed of her
description, and will doubtless sustain the reputation which the City
Point Works have attained for excellent workmanship, as the govern--
ment officials who were on board during her trial-trip expressed them-
selves in language of unqualified praise for her sailing qualities, her
wonderful strength, and the completeness of all her appointments.

The City Point Works are located at nearly the end of the
peninsula of South Boston, about one mile from the city proper.
They have a water front of six hundred feet, upon which are built
two spacious ship-houses. The machine shop is the stracture formerly
used by the city as the House of Industry. It is built of unhewn gran-
ite, is four stories high, and about three hundred feet in length. From
500 to 700 skilled artisans now ply their tools here both day and night.
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The Globe Works,

Located on Foundry Street, are also entitled to rank among the note-
worthy and remarkable manufacturing establishments of South Boston.
Probably a greater variety of machinery has been built in these works
than in any other, for it has been the practice of the Company to change
their appliances and adapt their tools to the kind that may be most in
demand in a given time, whether it be Sugar Mills, Locomotives, or
Steamships. .

In 1846, Mr. John Souther, who is now President of the Company,
commenced business as a Liocomotive builder near the site of the picsent
works in association with Mr. J. Lyman (whose interest however he
soon after purchased), on the unprecedentedly small capital of $2,000.
Previously to embarking in this enterprise Mr. Souther had spent seven
years in the service of the Boston Locomotive Works, and had made all
or a greater part of their first models and patterns. He had also spent
two years at Cuba studying the wants of the sugar planters, and in
endeavoring to ascertain the machinery best adapted to supply those
wants. The advantages of this practical and comprehensive training soon
became manifest in the success of the establishment he had founded, and
the sugar machinery built here for Cuba alone has amounted in value to
$200,000 annually.

In June, 1854, the Globe Works Company was incorporated, with
John Souther as President, and D. A. Pickering, Treasurer. The lat-
ter gentleman had been, previous to his connection with these works,
General Superintendent of several railroads, and had acquired a large and
varied experience that peculiarly fitted him for the position he now oc-
cupies. For several years the bunilding of Locomotives was a prominent
item in their general business, from twenty to thirty having been made
annually. Since 1860, however, when the works were destroyed by fire,
the building of Liocomotives has not constituted an important branch of
their manufactures.

One of the most novel machines built at these Works is the Steam
Shovel or Excavator, the construction of which has become an exten-
sive business. These Shovels have been used on most of the railroads
in this country, and on many Huropean railroads. They hold two cubie
yards of earth, make two dips in a minute, and will dig the hardest clay
pan. They will fill a train of twenty-five cars in twenty-five minutes.
The shovel weighs twenty-eight tons. Its movements are wonderful in
their complicated harmony, and it has been said to approach nearer to
“a thing of life” than any other large machine ever buill. Tt has dis-
tinet motions to draw the shovel back, force it forward into the bank, to
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raise it up, to swing it to the right or left over a car, and to drop the
contents—all executed by steam power. The Company have applied
this machinery to a boat for dredging docks, rivers, and harbors, which
is used in many parts of the United States and the Canadas, and also
by the Russian and Egyptian governments on the Amoor river and on
the Nile. The iron boats for this machinery were built at the Works,
and hoth boats and machinery compare favorably with those for the same
purposes built in Europe. A second order was given by the Pacha of
Egypt to the Globe Works.

For the last two years the Company has been largely engaged upon
work for the United States Government. They constructed the U. 8.
steamship “ Housatonic,” and are now (1863-4) building one of the
Monitors, both the hull and machinery, and also the machinery for a
sloop-of-war and two side-wheel war steamers. The working force of
the Globe Works has been about 400 men ; it is now inereased to 600.

Chickering & Sons’ Piano-Forte Manufactory

Is one of the very largest Manufacturing Establishments that have as
yet been erected in this country. It was completed in 1853, and is
built in the form of a hollow square—enclosing a spacious court—with
a front on Tremont street of two hundred and forty-five feet, and wings
two hundred and sixty-two feet in length,‘ and a uniform width of fifty
feet. It is five stories in height from the street, and six stories from
the centre court. Three millions of brick, two thousand perches of
stone, one million six hundred and five thousand feet of lumber, three
hundred casks of nails, and two thousand five hundred casks of lime
and cement, were consumed in its construction. It has nine hundred
windows, with eleven thousand panes of glass, and the superficial area
of the floor room exceeds five acres.

The interior is arranged with a special view to convenience and
faeility in workmanship, and is provided with every known mechanical
contrivance to assist manual labor., The engine which propels the
machinery is of one hundred and twenty horse-power, and the furnaces
and boilers, situated below the engine room, furnish steam not only for
the engine, but for heating the whole building, in which there are
eleven miles of steam pipe. The steam, after traversing the building,
is returned to the boilers at one hundred and ninety degrees, and does
its part in heating the rest. Passing from the Engine room to the room
between the two wings, we enter the Steam mill, where the rough ma-
terial, taken from the lumber yard in the rear, is fashioned, on numerous
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machines, into the shapes required. Rosewood and mahogany logs
are here sawed into veneers. The Dimension room is on the first floor
of the north wing, where all the stock is cut and sawed to its proper
length, and prepared for use in the room above, where it acquires the
form of a Piano case. The third story of this wing is the Case room,
where the veneerings are applied. In the fourth story the Piano case
receives its sounding-board and iron frame. And going up to the fifth
gtory, it passes through the Varnish room, in the main building, and
begins its descent on the other side, gradually assuming shape and
finish, until it is ready for the Sales room. Elevators, at each wing,
moved by steam, make the passage of the Piano to the various rooms,
a distance exceeding a mile, perfectly easy and expeditious.

The Drying room, which is at the top of the building, where the
sounding-boards are finished, is kept all the year round at a heat of
ninety, Fahrenheit. These boards are all made out of spruce, which
comes from Herkimer county, New York, and have to undergo a pro-
bation of several years before they are admitted into the Piano-forte.

As an illustration of the relative proportion of materials that enter
into the composition of a Piano, the following statisties of the yearly
consumption in this vast establishment are interesting, viz. : six hun-
dred thousand feet of pine, maple, and oak ; eighty-five thousand feet
of black walnut; two hundred thousand feet of pine, for packing-
boxes; twenty thousand feet of spruce, for sounding-boards; three
hundred thousand rosewood veneers; thirty thousand feet chest-
nut veneers ; thirty thousand feet of walnut and twelve thousand feet
of oak veneers; seventeen thousand pounds of glue; sixty reams sand
paper; seventeen hundred and fifty gallons varnish; twelve hundred
pounds white lead ; thirty-one pounds pumice-stone ; three barrels lin-
seed oil ; two barrels spirits turpentine ; fifteen barrels alcohol; three
hundred dollars’ worth gold bronze, for plates; six hundred dollars’
worth paints; three hundred thousand pounds iron castings ; thirty-
three hundred pounds brass-castings; twenty thousand six hundred
pounds iron wire ; five thousand pounds steel wire; thirty-three hun-
dred pounds brass wire ; five hundred pounds bar steel ; three thousand
pounds wrought bar iron; fourteen thousand pairs hinges ; three thou-
sand one hundred and fifty gross screws; two thousand locks; eight
thousand castors ; and two thousand sets ivory.

The founder of this large Manufactory was Jonas Chickering, who,
however, did not live to witness its completion. He was born in the
State of New Hampshire, near the town of New Ipswich, where he
served an apprenticeship of three years at the cabinet-maker’s trade.
He early evinced a taste for Musie, and at the age of nineteen, undertook
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the. reparation of a disordered Piano—the only one in the town—
which, after much labor, he succeeded in restoring to usefulness. This
instrument belonged to Samuel Batchelder, elsewhere alluded to, and
was no doubt the first Piano-forte that Mr. Chickering ever saw.
On February 15th, 1818, he arrived in Boston, and found employment
at cabinet-making, commencing work on the very day of his arrival.
One year afterward he entered into the employment of Mr. Osborn,
then almost the only manufacturer of Piano-fortes in the city, with
whom he remained four years. On February 15th, 1823, he entered
into a copartnership with a Mr. Stewart in the manufacture of Pianos,
which continued for three years, when it was dissolved ; and Mr. Chick-
ering prosecuted the business without a partner for several years. He
then became associated with Mr. Mackay, a capitalist of Boston, and
by the erection of large buildings, and the importation of rare kinds
of wood, prepared for an extension of the business, which rapidly fol-
lowed. It is a noticeable circumstance in his career, that all his part-
nerships, and all his most important undertakings, date from the
fifteenth day of February, the anniversary of his arrival in the city of
Boston. In 1852, his large Manufactory on Washington street was
destroyed by fire, involving a loss of two hundred thousand dollars;
and he then laid the foundations of the present establishment, which
has been described. But before its completion, in March, 1853, he died,
leaving to his sons the most famous name in the annals of musical
mechanism, and a business which his genius and skill had increased
from fifteen instruments—the number made by him the first year—to
thirteen hundred per year.

Since Mr. Chickering’s decease, the business has been conducted by
his thrée sons, who bave had the advantage of a thorough training
and long experience, and who have made and adopted improvements
that render the instruments which they now manufacture far superior
to the best made by their father. They employ about five hundred
workmen, some of whom earn forty dollars per week, and have been
connected with the establishment for thirty years; and they turn out
over two thousand Pianos a year. They have received, from Fairs
and Exhibitions, gold and silver Medals sufficient to form an extensive
numismatic collection, and Testimonials from eminent performers and
competent musical eritics, which, if arranged in a volume, would make
~a bulky octavo. Their Square and Grand Pianos have been repeatedly
subjected to the most rigid tests of comparative merit in competition
with the best instruments made in Europe and America, with results
80 satisfactory, that their superior quality and excellence cannot now
reasonably be questioned; and recently Messrs. Chickering & Sons
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have made such improvements in Upright Pianos—which have hereto-
fore not been popular in this country—that they can confidently recom-
mend them for refined beauty of tone as well as elegance of design
and perfection of finish. These instruments, from their size and form,
are suitable for many rooms where a Grand or Square Piano wounld
prove an incumbrance.

To the Messrs. Chickerings the country is also indebted for the intro-
duction of the  Circular Scale,” which has contributed as much, cer-
tinly, as any other improvement, to the present excellence of the
American Piano.

James J. Walworth & Co.’s Manufactory of Steam, Gas, and
Water Fittings,

Is a pioneer establishment in its department, and now undoubtedly the
largest in New England. Its early history is identical with that of
Joseph Nason & Co.’s Manufactory in New York, which has already
been alluded to, having been founded, in 1842, by James J. Walworth
and Joseph Nason, who were the first in this country to commence the
gale of Welded-iron Steam and Gas Pipes, as a separate and distinct
business ; and who also originated the plan of heating buildings by
means of steam, conveyed through small wrought-iron tubes, which is
now in extensive use, especially in Factories and other large establish-
ments. The sale of Wrought-iron Pipe, which, at the time when they
embarked in the business, did not exceed a few thousand feet per
annum, now amounts to many millions of feet.

This firm are also accredited with having been the first to intro-
duce suceessfully the plan of ventilating buildings by means *of Fans
propelled by steam, which was applied in the Boston Custom-house,
about 1845, and which is now generally adopted in Asylums, Hospitals,
and large public buildings. Among the numerous structures, of various
kinds, that are now heated and ventilated by apparatus constructed by
the firm of Walworth & Co., may be mentioned the Academy of Music
in Philadelphia, the Music Hall in Boston, and the President’s House
in Washington. But probably the largest and most complete work un-
dertaken by them is in the Free City Hospital, of Boston. The aggre-
gate cubic capacity of all the apartments that are ventilated is nearly a
million of feet, and this is effected by means of a Fan, that forces fresh
air through air-chambers into the registers in the apartments—changing
the entire quantity of air contained in the wards at any one time, or
supplying its equivalent, every fifteen minutes. A novel method
of regulating the supply and temperature of fresh air admitted to
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the wards has been adopted, consisting of a double set of flues, one
carrying cold and the other warm air, so arranged that the two cur-
rents may be combined and mixed at the point of ingress, thus afford-
ing the utmost facility for controlling the temperature of the rooms
without diminishing the quantity of air required for ventilation. The
heating surface of this Hospital amounts to about eighteen thousand
superficial feet, and consists mainly of wrought-iron pipes, of one inch
internal diameter, placed in large masses, in air-chambers, through
which the fresh air passes on its way from the Fan to the registers in
the apartments.

But, while Messrs. Walworth & Co. are always prepared to under-
take large contracts of this kind, and probably employ a larger force
of workmen, experienced in putting up the appliances they construet, -
than any other firm, their leading business is the manufacture of those
numerous articles included in the general term * Fittings.” Among
these, there are several that are secured to them by patent ; of which
probably the most valuable is a simple and excellent arrangement for
connecting the main and radiating pipes that dispenses with a number
of joints, and the consequent liability to leakage. The improvement
consists in inserting in the main pipe a branch Tee, or Manifold and
Valve, in one fitting—by which at least one third of the labor and ma-
terial in constructing the apparatus is saved; and as the water can
pass without obstruction, it has no place to lodge or freeze. Con-
siderable economy in the use of steam is effected by the adoption of
double valves, by which all or only a part of the radiating pipes can
be used at pleasure, according to the temperature of the atmosphere
and the degree of warmth required. This Patent Manifold is the in-
vention of one of the firm—C. C. Walworth—who has also invented and
patented a “ Solid Die Plate,” and a machine for cutting gas fittings,
using three taps at once, now the property of the ‘ Malleable Iron
Fittings Co.” at Branford, Connecticut. i

The firm of J. J. Walworth & Co. is composed of James J. Wal-
worth, Marshall 8. Scudder, and C. C. Walworth, who have been
associated together since 1853, or the year subsequent to that in which
the firm of Walworth & Nason was dissolved. They have two Manu-
factories, one in connection with the store in Boston, another in Cam-
bridgeport, and also a house in Chicago.

Mr. Walworth is also largely engaged in developing some important
~and novel improvements in machinery for the working of the Flax
fibre of the West. He has invested more than $100,000 capital in this
enterprise, which promises to be of great value to the agricultural in-
terests of the Western States.
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Gardner Chilson’s Stove Works,

Though located at Mansfield, Massachusetts, twenty-four miles from
Boston, are regarded as belonging to the city, where the warehouse
has been established for more than thirty years. This is probably
the best known establishment of the kind in New England, for its
proprietor has been remarkably successful in originating new forms of
Stoves and Furnaces, which, by their novelty, would attract public at-
tention, and he has not been backward in inviting the critical examina-
tion of those who, unsolicited, might overlook their merits.

Mzr. Chilson, who deserves a prominent place among the inventors of
the country, is anative of Thompson, Connecticut, and served an appren-
ticeship to Pattern and Cabinet-making, in the town of Sterling. On
attaining his majority he established himself at Providence, Rhode
Island, from which place he removed to Boston in 1837, and engaged
in the business with which for nearly a third of a century he has
been identified. His attention was early directed to defects in the
generally adopted methods of constructing Furnaces and Ranges, and
he applied his naturally ingenious mind to discovering a remedy for
them. As early as 1844 he invented and introduced an Air Warming
and Ventilating Furnace, which was acknowledged to be a very great
improvement upon all Furnaces before constructed, and which re-
ceived the Prize Medal at the World’s Fair held in London in 1851,

But a greater invention than this was made by him not long after-
ward, and patented in 1854. It consisted in the discovery, after
numerous experiments, that the greatest amount of heat, with the least
possible waste of fuel, can be obtained by constructing radiators in the
form of tapering cones, as by this method the smoke and gases usually
wasted or lost in chimnies, are made alike available for heating pur-
poses with the fuel itself. He applied this new principle in the con-
struction of Warm Air Furnaces, and experience as well as philosophy
has demonstrated its great practical value. It is found that not only
the whole products of combustion, whether gas, smoke, or minute
particles, by being confined and compressed, and exposed to the
direct action of the fire are necessarily heated intensely and con-
sumed, but the heat, continually impinging or bearing against the
tapering surface of the radiators, is concentrated and thoroughly ex-
hausted without any waste. More than twenty thousand Furnaces
constructed on this principle are now in use, and it is equally appli-
cable to steam boilers, or wherever it is desired to obtain the largest
amount of heat from a given quantity of fuel.
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In 1858, he invented and patented a novel form of Cooking Range
with a double oven elevated directly over the fire, and self-regulating
flue plates, that dispense with the complication incident to dampers.
The ovens are so arranged that both or either one may be used at will,
and being elevated over the fire, the articles to be baked or roasted are
subjected to the heat on all sides equally. Thousands of these improved
Ranges are now in use, and their value well attested, while the origi-
nal cost is said not to exceed those of ordinary construction.

In 1862, he patented an attachment for regulating Fire Drafts, con-
sisting of a Ventilator and Damper combined, and operated together
by a single movement of a crank. It is said that by its use a continu-
ous fire may be kept throughout a season by replenishing with fuel
but once in from two to six days, according to the size of the heater
and amount of heat required.

During the last two or three years Mr. Chilson’s attention has been
directed more especially to the improvement of Stoves for Offices and
Parlors. In 1865, he invented a Stove of a peculiar form, being a Cor-
rugating Radiating Cone resting on a fire-pot, and surmounted by a
broad, slightly curved Radiating Dise or Reflector, which forms the
top of the Stove. The practical effect of this form of construetion is,
that the heat is thrown down toward the floor, which it warms for a
considerable distance around the Stove, displacing the cold air in the
lower part of the room. It has been highly recommended by the
Superintendents of Railroads for warming cars, and by others who
have used it in offices and manufactories.

Another valuable invention is that of a new Parlor Stove, which
retains the heatin the base radiator, thus warming the lower currents
of air in a room instead of the heat being let off at the top of the
Stove. The lever grate is so arranged that the ashes may be shaken
out or the fire let down into the ash pan without making dust in the
room. But his latest novelty is a new Cooking Stove, fitted, when de-
sired, with extra hot closets, reservoirs, and all other modern fixtures
for economy and convenience. This is an invention upon which he
has expended much time and labor in bringing it to perfection, and the
result, as we learn from those conversant with such matters, is ex-
tremely favorable as respects its economy and efficiency, and the excel-
lence of its manufacture. There are sizes adapted for every require-
ment, whether for private familids or hotels.

All of these Stoves are manufactured at Mr. Chilson’s Works at
Mansfield, which have a front on the Providence and Boston Railroad
of two hundred feet, and a depth of one hundred and twenty feet,
with a building in the rear one hundred and ten feet long, making the
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total depth two hundred and thirty feet. The moulding floor has a
superficial area of eighteen thousand square feet. The castings made
here are remarkable for fineness combined with strength, the very best
brands of pig-iron only being used. About one hundred hands are
employed in these Works. All the operations incident to the manu-
facture of Stoves and other heating apparatus, from the original design
to the final finish, are conducted here under the superintendence of
a mind naturally ingenious and improved by long experience.

The Howard Watch and Clock Company

Is the successor of the pioneer establishment in America for the manufac-
ture of Watches by machinery. In 1850, Edward Howard, of the firm
of Howard and Davis, pupils of one of the celebrated Willards, manu-
facturers of fine Clocks and Gold Standard Balances, being determined
o0 test the practicability of making Watches by machinery in connection
with a proper system of factory labor, associated himself with David
P. Davis, Aaron L. Dennison, and Samuel Curtis, under the style of the
Warren Manufacturing Company, and built and fitted up a factory at
Roxbury, Massachusetts, where the first American Watches were made.

It was originally proposed to make exclusively Eight-day Watches
—and the first one made is still in the possession of Mr. Howard, an
accurate and serviceable time-keeper—but this idea was not found
practically satisfactory, and the manufacture of Thirty-hour Watches
was commenced and adhered to. This enterprise, in its infancy, of
course, encountered many difficulties, not only in the want of suitable
tools and experienced workmen, but in the prejudices of dealers in
Watches and the opposition of importers, whose profits would be dimin-
ished by its success. The name of the Warren Manufacturing Company
was adopted with the view of concealing the kind of business the
Company were doing, or intending to do, until the business had so far
advanced as to be able to show some of its productions. When the
Works were so far advanced that Watches were being put into the
market, the name of the Company was changed to the Boston Watch
Company. In 1854, this Company selected asite on the Charles river,
in the town of Waltham, and erected a large manufactory, but, by incur-
ring an outlay for buildings, tools, and machinery greater than their
capital would warrant, while at the same time the former business of
Howard & Davis had become much extended, all the parties became
crushed by pecuniary embarrassments, and in 1857 the property passed
into the hands of Appleton, Tracy & Co., who carried on the business



THE HOWARD WATCH AND OLOCK COMPANY. 293

for some two years or more, when.it was finally incorporated under the
name of the American Wateh Company.

Mr. Howard veturned to the original factory in Roxbury, and aban-
doning the manufacture of the cheaper kinds, devoted himself to the
higher grades, and, though beset with many difficulties at first, perse-
vered until he has achieved a triumph that must be not only gratifying
to himself, but a source of pride to every true American, whose sympa-
thies are naturally enlisted in behalf of a worthy pioneer, deserving of
success. His name is now, wherever known, regarded as a guarantee
for fidelity of workmanship, and the demand for his Watches exceeds
the present facilities for supplying it. :

His factory in Roxbury is built in the form of a hollow square, one
hundred feet on each side, four stories in height, and employs two
hundred workmen. A plot of ground has recently been purchased for
the erection of a new and much larger manufactory, capable of accom-
modating one thousand employeés. There are few, if any, industrial
establishments more interesting than a manufactory of Watches by
machinery. We have carried our readers through many where their
wonder would be excited at thé size of the machines employed—the
ponderous lathes and massive planers of the Marine Engine Shops—
but here the tools and machines are miracles of minuteness. The drills
for probing the orifice in the jewels, to admit the shaft on which the
wheels revolve, are almost as fine as the filaments of a spider’s web.
The gauges, which are used to measure the correctness of the aperture,
are so delicate as to indicate the thirtieth part of a hair or the ten
thousandth part of an inch. The cutters, which are employed to form
the teeth of the scape-wheel out of the solid metal, are sapphires, ground
down to the proper shape in diamond dust and oil, and then inserted in
small wheels or dises, and so fine do they cut that the chips which they
can remove are only the thirtieth part of the thickness of a hair, and
this infinitessimal portion can be taken from any part of the tooth, so
casily are their motions controlled. A coil of wire, weighing a pound
and worth ahout $5, is divided and worked into three hundred thousand
serews, worth $3,600. These screws, which, to the naked eye, resem-
ble particles of rifle powder, are finished in all respects as perfectly as
those bolts with which we are familiar, having counter-sunk heads,
threads, and grooves for the reception of a screw-driver. The threads,
of which there are two hundred and forty in an inch, are cut with per-
fect accuracy by means of dies, and of a fineness not visible to the eye
except with the aid of a micrometer. Many of the tools and machines
which are in use in his and other manufactories are the invention of
Mr. Howard, and over a dozen persons are constantly kept employed
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in making tools to supplant those which are slightly worn, as well as
new tools, whieh are required in a constantly increasing business.

One distinguishing feature of American made Watches is the simplicity
of their construction. The fusee and chain, which are found in all English
Watches, are dispensed with, the motive power being applied direct,
and not dissipated amid a useless complication of machinery. In
some foreign Watches there are as many as six hundred different parts,
rendering them a perfect labyrinth of cogs and wheels, and this com-
plexity of construction necessarily inereases their liability to derange-
ment, which, in the American Watch, is lessened two thirds, and the
friction at least one half. Another distinguishing feature which is a
necessary result of the mode of manufacture, and which was adopted
at the beginning, is the perfect uniformity of parts, by which every
Watch of the same class is a duplicate of every other. The European
practice of Watchmaking is, to give a few wheels to one workman, a
few pinions to another, who fashion them without any uniform guide
except experience and manual dexterity, hence, the parts are very
rarely interchangeable. In the American manufactories, on the con-
trary, a large number, say five thousand of the different parts, are
wrought by machines in separate departments, and finished in detail, and
the pieces are then taken indiseriminately from the several apartments
~ to what in a Locomotive building would be called the “Erecting
Shop,” where they are put together and adjusted, and being made by an
unvarying rule, they cannot fail, unless the machines are imperfect, to
fit correctly and accurately. Hence, one result of this perfect cor-
respondence of parts is, that if any one be lost or broken by accident, a
duplicate can be obtained from the factory at slight cost, by letter, and
any watchmaker can adjust it in its place ; thus the great difficulty and
expense which attend the repairing of other Watches are avoided.

But, besides these advantages which the Howard Watches have, in
common with other American Watches, they have some peculiar to
themselves, and secured by patent. One is an arrangement by which
the manufacturer is enabled to use a longer and wider main spring than
can be employed in the usual way, apply a series of finer toothed
wheels and pinions producing an easy and uniform action, and at the
same time they are protected from damage by the violent recoil caused
by the very common accident of the breakage of the main spring. A
main spring may hreak in these Watches, but the other parts cannot be
injured thereby. The Stop works, too, are secured on the bridge or
plate of the Watch, on which the force in winding is exerted, and thus
the train is relieved from all extra strain, while in Watches where the
Stop works are placed on the barrel, the force of winding is applied on
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the train, giving an increased and unnatural motion to the balance, and
at the same time endangering the teeth and pinions, especially if the
divisions are fine and the Wateh carelessly wound.

Besides Watches, very fine Clocks are also made in this manufactory,
suited for officesfand public buildings, and ranging in price from $20 to
$700 or more. A Clock made here for the Boston Custom-house cost
$2000, and the best are guaranteed not to vary more than two seconds
in a year. Mr. Howard, we are informed, is also the originator of the
Marble Faced Clocks, for which there is now an extensive demand.

Donald McKay's Ship Yard,

In East Boston, is a famous locality, made illustrious by the genius
of its proprietor in naval construction. It was here that some of the
largest and fastest clipper ships that adorn the American Marine were
fashioned into shape, and were launched upon the waters. The record
is a brilliant and extensive one, and includes the “ New World” and
“Qcean Monarch,” of fifteen hundred tons each; the * Staffordshire”
and “ Empress of the Sea,” two thousand tons; the  Sovereign” and
“ Cbampion of the Seas,” twenty-four hundred tons; the “Star of
Empire” and ¢ Chariot of Fame,” twenty-two hundred tons; the
“ Lightning,” twenty-one hundred tons; the ‘ Commodore Perry” and
¢« Japan,” twenty-four hundred and fifty tons; the “ Donald McKay,”
twenty five hundred and ninety-four tons ; and the * Great Republie,”
forty-five hundred tons, old measurement.

Donald McKay was born at Shelburne, Nova Scotia, in 1809, from
parentage of Scottish origin, whose ancestry, in an unbroken line, can
be traced back to the fifteenth century. His youth was passed on a
farm ; but the natural proclivity of his mind manifested itself at an
early age, for at nineteen he is accredited with having constructed a
fishing-smack of creditable proportions. Within a short time after-
ward, he was apprenticed to learn the trade of ship-building in New
York, at which he served diligently, and after a few years he com-
menced business for himself at Newburyport, on the Merrimae river
Here he built several ships for New York and Boston houses, and re-
mained until 1845, when he removed to his present locality in East
Boston.

When the opening of the California trade created a demand for a
large class of clipper ships, Mr. McKay set about their construction,
and so successfully that his name soon became famous in all commereial
ports. He built over fifty of these ships of considerable size, of which



296 REMARKABLE MANUFACTORIES OF BOSTON.

the largest have already been mentioned. The * Great Republic,” of
forty-five hundred tons register and six thousand tons storage capacity,
was launched on the 4th of October, 1853, in the presence of sixty thousand
spectators, and attracted attention at every port she visited, not only
for her great size, but the beauty and symmetry of her model, and the
luxuriousness of her decorations. This vessel was subsequently re-
duced to three thousand tons, old measurement—one deck, which had
been partially burnt off, having been removed—hut she is still sailing
from the port of New York, and performing her duty ereditably.

In a little over a year after the launch of the “ Great Republic,” Mr.
McKay had launched eleven other vessels, ten of which were ships of an
aggregate of twenty-four thousand six hundred tons, which, at the then
estimate of cost of eighty dollars a ton, makes the total value nearly
two millions of dollars. Six of these vessels were built for James
Baines & Co., of Liverpool, a house extensively engaged in the Aus-
tralian trade. One of these, the “Lightning,” of two thousand two
hundred tons burden, was launched on the 2d of January, 1854, and
was the first ship built for England by a foreign nation. Indeed, until
a few years previous, the British law prohibited the purchase of foreign
vessels. The “James Baines,” another of thése ships, sailed from Bos-
ton to Liverpool in the remarkable time of twelve days and six hours.

Mr. McKay, like Steers and Webb, has shown a positive genius in
ship-building, and made those radical changes in his models that none
but & man of original conception would dare to undertake. His pri-
mary idea was to construct vessels for speed and capacity, and in this
he fully succeeded. His fleet coursers of the deep have sped from clime
to clime, at once the wonder of the world and the heralds of his own
fame, California, Australia, China, and the Hast Indies, have been
brought, as it were, to our doors, and by a few months’ voyage, their
products are landed in our ports. The clipper ships with which his
name is identified have effected a revolution in long voyages to distant
seas almost equal to that which steam has made in navigation to
Hurope, and it is probably no exaggeration to say, as has been said by
some writer, that “the advantage to commerce, and the renown which
has resulted to the American Marine, are more due to the genius
and perseverance of Donald McKay than to any other living man.”

Mr. McKay has recently returned from Europe, where he gave critical
attention to the iron-clad ships of war built by France and England ;
and has recently written a series of very interesting papers on the sub-
jeet, in which he makes a scientific comparison between the iron-clad
vessels of the United States and those which have fallen under his
inspectioxi abroad.
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The Hinkley & Williams Locomotive Works,

Located on Harrison Avenue, are entitled to rank among the great
Iron Works and Machine Shops of Boston. The organization of the
Company, under its present corporate title, dates only from April,
1864, but it may be called the successor of the “Boston Locomotive
Works,” which was incorporated in 1848, and the works occupy a site
where Locomotives have been built since 1840.

The buildings are very extensive, and, with the yards, cover an area
of five acres of ground. They are erected in two parallel ranges,
which are connected by a building sixty by thirty-five feet, and used as
a Copper and Sheet Iron Shop. The Machine Shop, which is new, is
two hundred and ten feet long by sixty feet wide. All the shops are
provided with appropriate tools of modern construction, and, in busy
seasons, furnish employment to several hundred men,

These Works are a monument to the energy, foresight and practical
genius of their founder—Hornmes HiNnkLey, Esq., the late President of
the Company. His history is the record of an eventful life, abounding
in remarkably successful achievements, mechanical and financial, and
equally unexpected and startling reverses. The son of very poor
parents, he was early inured to hardship. At an age when others are
at school, acquiring the rudiments of an education, he was compelled to
go out into the world, and seek his own means of sustenance. Ie first
learned the trade of carpenter, and, in early manhood, plied the imple-
ments of that craft. Subsequently, he was employed as a pattern-
maker of machinery for factories, and here acquired a sufficient know-
ledge of mechanical principles, to venture upon the construction of
machinery. Accordingly, in 1826, he rented an old building on Lenox
street, Boston Neck, and, with his accumulated earnings—a capital of
two hundred and fifty dollars—he began his career as a machinist. His
first bars of iron, he carried on his shoulders from the store, where they
were purchased, to his place of business. Among his early attempts
at Machine-making, was the construction of a Stationary Steam Engine,
which, when finished, was the third one built in the State of Massa-
chusetts. It was an entire success, and the demand for his engines so
rapidly increased, that, previous to 1840, he had constructed a larger
number than any other machinist in New England.

In 1840, he undertook to build a Locomotive upon a somewhat differ-
ent model from any then in use. His friends sought to discourage him
from the undertaking, while there were not wanting those who sneered
at what they termed his “reckless attempt.” But he worked on,

cheered only by his own faith in ultimate success. When this machine
104



208 REMARKABLE MANUFACTORIES OF BOSTON,

was completed, it was difficult to find a purchaser; but, finally, the
Eastern Railroad bought it, and placed it on the Portland end of the
line. He proceeded at once to build four more ; and before they were
completed, the success of the first Locomotive was so well assured,
that all of them were ordered, and, in two years, ten were contracted
for and delivered. From this time until 1848 Mr. Hinkley, in con-
nection with Mr. Freeney, under the style of Hinkley & Freeney,
made the building of Locomotives his principal business. During this
period, the Hinkley Engine attained a reputation and popularity second
to none in the country.

In 1848, a Company was organized and incorporated under the title
of the “Boston Locomotive Works,” with Mr. Hinkley as President
and Superintendent. The buildings were greatly enlarged, the Loco-
motive shop was extended to a length of more than four hundred feet,
and the business so rapidly prospered, that, in 1857, the property of
the Company was valued at upwards of a half million of dollars. = At
this time, Mr. Hinkley resigned the superintendence of the details of
the business into the hands of younger men, who, however, were found
inadequate to the task of piloting the vessel through the breakers of
that stormy period. Almost in an hour, he saw the structure which
he had reared by years of faithful labor, overwhelmed and buried in a
mass of ruins. He was now sixty-six years of age; and few men of
that age would have had the courage to undertake the task of remedy-
ing the consequences of so great a disaster. With true Yankee
‘ pluck,” however, which cannot fail to excite respect and admiration,
he determined to make the attempt. He took a lease of the works
from the assignees, and associating his son-in-law, Rev. Adams Ayer,
with himself, he proceeded to gather up, by a slow and toilsome effort,
the scattered threads of business. And now the advantage of an un-
sullied character, and a life of sturdy integrity, became manifest. When
the iron merchants, with whom the corporation had dealt, and who had
suffered largely from its failure, were asked to open a line of credit,
they cheerfully assented ; and one firm freely offered to supply what-
ever was needed, at a discount from the regular prices, in order to aid,
as they said, so deserving a man. The managers of the various rail-
roads in New England, who, in the meanwhile, had carried their orders
elsewhere, brought again their work of repairs to his shops, and the
close of the year showed a very suceessful business.

In the Spring of 1861, Mr. Jarvis Williams, who had formerly ear-
ried on the Foundry business in Biddeford, Me., and who had won for
himself an honorable name for enterprise and integrity, came to Boston
to re-establish himself in the same line of business, A survey of the
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prospects, in connection with the works then in operation, induced him
to unite with Mr. Hinkley in the purchase of a part of the premises,
formerly owned by the Boston Locomotive Works, when a copartner-
ship was formed, consisting of Messrs. Holmes Hinkley, Jarvis Wil-
liams, Daniel F. Child, and Adams Ayer, under the style of Hinkley,
Williams & Co., for the manufacture of Locomotives, Boilers, Tanks,
Castings, and machine work generally.

Soon after the formation of the copartnership, the attack was made
upon Fort Sumter, which inaugurated the war of the rebellion, and
caused a general stagnation in business. For many months, the pros-
pect was very dark. It was not long, however, before it became mani-
fest that the Government would need all the assistance it could obtain
from all the foundries in the country, and the firm mentioned accepted
a contract, from the Naval Department, for two thousand shells, though,
at that time, it was not expected that the order would be increased.
Accordingly, preparations were made, by putting up new furnaces, and
the erection of additional buildings, to supply ordnance and projectiles
as they might be needed. The war proved to be of longer duration
than was expected, and, during its existence, the firm supplied upwards
of fifty thousand shot and shell, and more than one hundred guns of
ten and eleven-inch calibre.

In 1863, Mr. Hinkley, foreseeing the future wants of the Railroads,
proposed to his partners an extension of their works, and even offered
to erect a Locomotive Shop on his own account. The wisdom of his
proposition was not at once perceived; but, after a time, an arrange-
ment was made to carry out his plan, which resulted in the organiza-
tion and incorporation of “ The Hinkley & Williams’ Works,” April,
1864. Since that date, the managers of the works have confined their
operations to the manufacture of Locomotives, Boilers and Railroad
Machinery. They construct a Boiler, invented by Mr. Hinkley, which
is very favorably spoken of for its great economy in the use of fuel.
Their Locomotives, to the number of several hundred, are in use on
many railroads ; and, in point of workmanship, are equal to any made
in this country.

Mr. Hinkley was chosen the first President of the new Company,
and held that position until his death, February 8th, 1866. Rince his
decease, the organization is as follows: Apams Aver, President ;
Jarvis Wirrnrams, Treasurer and General Manager ; HeNrY 1. LEACH,
Superintendent ; who, with Danrer F. CH1Lp and Francois L. BULLARD,
constitute the Board of Directors.
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Welch & Griffiths’ Saw Manufactory,

In Boston, is one of the oldest and most celebrated of these establish-
ments in the United States. It is entitled to the credit of having been
the first to demonstrate the practicability, in skilful hands, of manufac-
turing large Saws in this country, and supplying the pioneers, engaged
in the work of building up a new country, with an implement second
only to the axe in importance.

Previous to 1830, we were almost entirely dependent upon foreign
manufacturers for a supply of saws; though the imported were so im-
perfectly adapted for the service they were required to perform, that
the management of them was an exceedingly difficult, and, on the part
of the circular saw, a dangerous operation. At that time, there were
not, probably, more than three Saw manufactories in the United States,
and the value of the saws, made by them, did not exceed, it is esti-
mated, five thousand dollars per annum. In that year, MR. CHARLES
GrrrrirHs, who had been engaged in the manufacture in Great Britain,
came to the United States, and determined to establish himself in
Boston, though the attempt to make, in this eountry, circular saws,
especially, was pronounced visionary, and his failure predicted. Within
a short time after this, he was joined, in the enterprise, by Mr. WirLrLiam
‘WELcH, establishing what is now the well-known firm of Weleh &
Griffiths.

For a long time, the obstacles in the way of success were numerous,
as there was a st