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SOME FEATURES OF ENGINE ITOUSE DESIGN

Byrox Biup
Research Assistant in Hydraulic Engincering

The early conception of the purpose of an engine house was
that it was to shelter engines, but now this has come to be only
ol seccndary importance and such structures are used more par-
ticularly for making light repairs, and for cleaning or washing
out locomotives. It is advisable to protect engines when out of
use but those in active service need not, as a rule, be housed ex-
cept in the more northern climates, where proper care in the
open, at times, would be difficult. Some railroads provide an
engine house capacity for about twenty-five per cent. of the mo-
tive power actually in use.

Engine houses are generally located at points where locomo-
tives are changed or held in reserve, such as terminals, division
peoints, or junctions. In connection with the engine house will
usually be found a group of auxiliary structures which provide
coal, water, sand, oil, and ash handling facilities.

There are two general types of engine houses, (1) the round
or polygonal house served by a turntable, and (2) the square or
rectangular house which is served either by a ladder track con-
nection to each stall or by a transfer table. Practice has shown
that the latter type of construction is used prinecipally for the
smaller structures while the round house is used almost univer-
sally for the larger designs. There are other forms of houses,
some of which have been used quite extensively in other coun-
tries, but in America the round house has taken first place in
the larger constructions. .

Whatever the type of the house, the question of the cross see-
tion and the type of roof construction are of considerable im-




346 The WISCONSIN ENGINEER

T 1’
. A‘-{

Wapalalis R Af Ter ccchstLRy Hinors Central
i North
B 7’ch"3.;%? Ly 24 4,

a g r . . / : 3
Michigan Central R 20 Pittabury £ Lake Erie fy 80 Oﬁ%%fggﬁni
0
(] e[
Winn, S Paul & Savlt Sfe Mare Ry 90" Baffimore £ Ohio £y %6 Central FR OF New Jersey.
== r}" ¥V N "i T Vb~
SagRnitis
Lerigh Verlkey R 900" 5,/;: 4t Joliet llnofs Grear Northern Fy 920"

Aeieory gfbgn.{q o

l 17 'v’ N
"?" 3/ [7 I > -
A5 Cz cs

Eﬁe,‘?b// 250" WALE 4 5 90 Peremeeﬂe.‘?
Chicago £ Wes fhd i 957 Norfhem Pacific Srane Ry, Mich ?7—0”

f jm@im@i?; Gase'

i /M ? ¢ fafonal Li 3 ke CHy Sathern Ry. 20
Ch/cagaggafr%%ﬁﬁ Roek lolondl Lines 22 ansas Ciy Ry. 20

F-9

CM &5tPRR 84 AT Sfe Fy. 5z’

CM# 51 PRR. 96

Engine House Cross Sections Used by the Various Railroads.




The WISCONSIN ENGINEER 347

@ B

Atchrzon Topeko & Santa fe.joo'  Buf¥nk, f?ocbesferé’ﬁffﬂbwg Chicago Junction fY, Chicago il

i,

Dz
' i (85" Pittebury F+ Wevyne £ Chico
PRE At Altoone, Ay Chicago Terminal Tronsfer . 85 fé’ jmggquﬁ )‘/D/;gml;m%o
[
(251 Fr

PRR - lorrious Points

ps |
Wrginian R 100" Fenngylvanior R 90 Ny CRHRF
1
. L7V
ufin
o5 F-5

Centra) OF Gar 85 Centraf OF Georgior Lovigville £ Neovelville £ 85

AW

A N g ’ :
D6 . E6 . Fx 7TT

S Mich Chicago Great Wesrern 100’ Southern Forl
e z

NYNHEMR Yandala 7R 95°

Wabast Failroad 90 Buffale jfocae.sfprf Fittsburg

i

Fe

Engine House Cross Sections Used by the Various Railroads.




348 The WISCONSIN ENGINEER

portance. The accompanying drawings are an attempt to col-
leet and classify the various types of cross sections which have
been used by the different railroads in this country. The dif-
ferent houses can be separated into seven distinet groups with
reference to the type of roof construetion.

Group ““A’" represents the simplest type of eross seetion, be-
ing a simple shed with a one-slope roof having the lowest side on
the outer circle or that which is away from the turntable. The -
roof itself is supported on the interior by columns or posts vary-
ing in number depending on the length of span.

Group ““B7 is also a one-slope type but it is the reverse of
‘A7 since the lowest part is at the inner eirele wall or that
which is nearest the turntable. No, 2 of “B’" differs somewhat
from the others in that no eolumns are used, but the whole span
is supported by a truss which extends between the two outside
walls.

The section designated as ““C’7 is a simple construction of
rafters, posts, and the necessary bracing, and consists, in a way,
of two separate spans, usually with a main or wider part on the
cuter circle, and a narrow part on the inner cirele with C—9
divided equally. The highest point of the roof nearest the turn-
table is lower than the highest point of the outer cirele and thus
forms what may be called a ““clere’” story.

Types marked ““D’’ consist essentially of a main gable-roofed
structure with a shed attachment placed on either the outer or
the inner cirele. In this case a heavier and more eumbersome
roof structure seems to prevail, which might be made of steel
or wood or a combination of the two. Such a structure is de-
sirable in case the engine house contains a more or less complete
shop equipment including an overhead erane, which could op-
erate in the longer or main span.

The section noted as ““K’’ has a plain gable roof with flat
slopes, spans of equal or of different lengths, but no ““clere”
story.

The sections ““F’’ have a central panel where an overhead
crane might operate, the roof is of the simple rafter type as
F—3 or made of a built up truss as F—1 or 2. On the outer
and inner circles are two plain seetions, so that the roof drains
te both sides.
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The type ““G’" as used by the Chicago, Milwaukee and St. Paul
Railroad consists of a main gable roof structure to which is at-
tached one or more one-slope roofs which drain toward the main
structure. The purpose of such an arrangement is to provide
inside drainage and thus allow no water to accumulate on the
inner circle where it might form ice during freezing weather and
interfere with the operation of the doors.

In engine house construction there are several factors which
influence the choice of the type of structure to be used. These
are: the number of engines to be cared for, the climate, future
extensions, materials available for construction purpeses, the pos-
sibility of electrification of all or a part of the line, the available
property, and the existing structures at the partieular point.
[n any case, simplicity is an important factor to be kept in mind.
By a simple structure is meant one as shown in A—1 or pessi-
bly C—2, where the roof consists of wood girders and wood raft-
ers with wood sheathing which may be covered by a built-up
roofing either of tar and gravel or asphalt and asbestos composi-
tion. In a house which is ninety feet deep say, this distance can
he divided into four or five bays by the use of wooden posts with
the necessary bracing at the top. The posts are not an objection,
but rather an advantage, as many of the tools and appliances
which are used in locomotive repair work can be placed conven-
iently on them and be handier than if put in other places.

Type C—9 is mentioned because such a structure with the
clere story adds greatly to the light and ventilation, it is no
more diffieult to construct and probably not more costly than
section A—1. '

With simplicity of construction comes decidedly less first cost
and maintenance than with a complicated roof truss and a much
more satisfactory building as regards light and ventilation. Tn
any structure used for repair work it is coming to be considered
necessary to have the place clean for the convenience of the
workmen. Not only does proper lighting increase the efficiency
of the repairmen, but it aids materially in keeping the place
clean. A large part of the light in an engine house comes from
the windows in the outer cirele wall, and for this reason it is the
usual custom to have the engine ““head in’’ so that the working
parts are nearest the greatest source of light. The windows in
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the outer wall extend from perhaps three or four feet above the
floor line nearly to the roof, and between columns which are
never set directly in front of the engine pit. The reason for
the bays in the outer wall being set opposite the stall is to pro-
vide for runaway engines and to allow them to run on through
the house without damaging the columns and destroying the roof
supports, but damaging only the panel or that part taken up by
the windows.

In order that more light shall come to the rear of the engine
when in the stall, sash are put in the ““clere’”’ story as shown by
C—1.  Such sash are hinged at the bottom and can be operated,
when used for ventilating purposes, by a device on the interior
of the house. The glass can readily be cleaned from the lower
roof.

In engine houses where swinging wooden doors are used, these
may contain glass, usually in the upper part, which aids ma-
terially in lighting the rear of the engine. Such windows are
often apt to be broken from material falling against them or
from the swinging of the door in the wind. In such sections as
represented by A transoms are sometimes used over the doors.
Glass surface in such a place is soon coated with smoke and soot
from the engines passing directly under them and therefore the
transoms are not able to serve their purpose unless cleaned very
often, which is a difficult and continuous task,

Skylights in the roof would no doubt supply a more direct
light but, in engine houses, they are not much used because of
breakage and continually being in a smoked or blackened condi-
tion.,

The heating of engine houses, in some cases, is by means of
hot air which is forced in by a fan and delivered through regis-
ters located in the engine pits. This continuous draft of new
air, in connection with proper openings in the roof, aids ventila-
tion materially,

Suppose an engine enters a house such as A—5, Until the
stack of the locomotive is directly under the smoke stack there is
apt to be a large amount of smoke and gas that comes out into
the house and naturally rises to the highest point in the roof or
to the peak of the slope. Unless proper vents are provided for
rapid removal such smoke and gases are apt to contaminate the




The WISCONSIN ENGINEER 351

surrounding air and thus irritate the workmen. A great many
houses are equipped with a louvre constructed at the highest
point of the roof. This is very satisfactory for removing im-
pure air, but in colder climates other means must sometimes be
used. The ““clere’” story of section C not only aids in lighting
the house properly but by means of louvres also provides for
ventilation by allowing the smoke from an incoming engine to
be removed rapidly.

The use of metal in the torm of roof trusses, drain ports, sash
operating devices, ete., is quite undesirable because of the de-
structive action of the gases that collect near the roof of an en-
gine house. Recently the Algome Central built an engine house
with metal rool trusses to which was applied a protective coat-
ing produced by an English company. If this kind of protec-
tion proves successful it will probably open the way to the greater
use of metal in roundhouse construetion, and this in turn will
simplify several features of design.

Drainage of the roof is taken ecare of either on the inner or
outer cirele, but preferably on the latter. If provided on the
inner circle some kind of eave trough is necessary with one or
more down spouts. These are kept in working order in freezing
weather in several cases by means of a connection to live steam.
The steam removes any ice which forms so that no great amount
accumulates which is apt to hinder proper roof drainage. The
Chicago, Milwaukee and St. Paul Railway avoids the annoyance
of the dripping water above the doors by sloping the shed roof
toward the main building and then providing inside down spouts.

The engine house is strictly a utilitarian edifice and the pres-
ent tendency in design is to secure the simplest and most in-
expensive structure consistent with proper lighting and ventila-
tion.
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DROP FORGE COSTS

R. T. HErDEGEN, e '06
Vice President, Dominion Stamping Company

The Drop Forge Industry is, comparatively speaking, a new
one and its phenomenal growth in the last few years has been
due mainly to the automobile. To give an idea of the extent in
which forgings are used on automobiles, it might be stated that
on the Ford Car there are over one hundred and fifty drop forg-
ings used, varying in size from parts weighing a quarter of a
pound and less to an axle weighing thirty pounds. Drop forgings,
as they will be considered in this paper, are picces forged hot into
different shapes in special dies. This excludes the work done
in open frame steam or board hammers, without the use of dies.

Accounting in the drop forge business in most plants has not
kept pace with the mechanical progress of the art. At first
there was a large margin of profit; anyone could buy a hammer,
press and other necessary equipment, and proceed at once to
make large profits. There was a natural rush to this lucrative
field of industry with the usual results, namely, heavy price
cutting and a seramble for the business.

To give the reader an idea of the difference in original prices
and those of today, it can be stated that certain pieces are now
sold for about one-fifth of what they brought seven years ago.
There is, however, a bottom to everything and the result of this
heterogenous cutting of prices has resulted in a good many con-
cerns actually going into bankruptey, and a good many more
running along from year to vear with either losses or no profits
whatsoever. Ilad the various forge manufacturers employed a
suitable accounting system for determining their costs, they
would long ago have discovered the fact that certain articles were
being sold for less than the cost required to produce them and
heavy losses and some failures would have heen forestalled.

There are three items entering into the cost of an article, viz. :
Material, labor and overhead. The question of the margin of
profit is something that each manufacturer must decide for him-
self and will not be here discussed.
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The material cost on a forging is usually easily determined.
When a job is started in a hammer, a requisition for material is
made out by the superintendent or his clerk for the stock re-
quired to complete the order on that particular piece. The steel
is then given to the hammerman by the drop forge storekeeper
as he may require it and a record kept of the disbursements.
If a hammerman requires more stock than the requisition calls
for, the superintendent’s attention is immediately called to this
fact and he can determine at once whether the amount of stock
figured for the piece was not correct or whether the apparent
shortage is due to an abnormal amount of serap. Some plants
have the original requisitions made out for an extra amount of
steel in order to provide for this contingency, but this invites
trouble and is particularly undesirable where the steel is Vana-
dium or some other expensive type. When the job is completed
and the pieces have gone through inspection and have been
checked as right, the actual material cost per forging can at once
be determined.

The labor cost of a piece is obtained from the time-keeper’s
daily report. In practically all hammer shops the piece system
of paying is used. A man is allowed so much per piece and at
the same time is guaranteed a minimum day rate. The first day,
when the dies are set up, the hammerman very often does not
make enough pieces to give him his day rate, if figured on the
piece price basis, so he is given his day rate which varies from
three to six dollars per day, depending on the man, the charae-
ter of the work, the plant, and the plant’s location. If later he
has trouble with the dies or with the hammer, he may again fail
to make the required number of pieces, and when this trouble is
something for which he is not responsible himself, he again makes
his day rate. For this particular reason the actnal cash paid
the hammermen on each job must be carefully noted so that when
the job is completed, the actual labor cost per piece can be de-
termined which is usually a little higher than the piece price.
Daily record sheets should be kept for each man working on a
particular job, and when this is completed a labor summary sheet
should be made up from the daily sheets and the total labor cost
of the job thus found. In every case eare should be taken to
charge all work possible to the job directly instead of putting it
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into the general overhead. Some plants endeavor to charge
trucking and inspecting to the individual job, but in most cases
this is not feasible and only complicates the shop records with
no immediate benefit.

The overhead cost to be charged to a piece is the most difficult
to determine. It can be found and distributed in a good many
different ways. One of the main points, however, is the securing
of all the items that make up the overhead. In too many plants
there is a tendency to consider certain outlays as extraordinary
or as hard luck, and they are not charged to the plant overhead
but to ““Profit and Less,”” This gives the management a wrong
idea of what the overhead actually is and work is therefore taken
at too low a figure. This results in the book figure profit for the
year being entirely wiped out or at least badly cut into by the
profit and loss account.

Under the head of Drop Forge Overhead, there are five main
items:

(1) Non-productive labor in the forge plant.

(2) Non-produective material purchases.

(3) General overhead expenses.

(4) The die room.

(5) Depreciation.

In order to properly analyze the non-productive labor in a
forge plant, it is desirable to cover with series of numbers the
various non-productive activities. A table of such charge num-
bers is given below,

5—1 Repairs to Buildings and Grounds

This number covers repairs to buildings and grounds, and also
¢leaning up and grading,

S—2 Repairs to Equipment

This number covers repairs to the shop equipment, meaning
non-producing units such as shop trucks, pulleys, line shafting,
ete,

8—3 Repairs to Machinery

This number covers repairs to machinery such as presses, ham-
mers, ete. .

S—4 Repairs to Dies and Jigs

This number covers repairs to dies and jigs, but should in no
ase be used to cover the making of new or duplicate dies.
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5—5 Repairs to Miscellaneous Tools

This number covers repairs to miscellaneous tools, such as
chisels, hammers, tongs, ete.
S—6  Repair to Shop and Office Furniture and Fixtures

This number covers repairs to furniture, such as chairs and
tables and also the making of rough shop fixtures such as cup-
boards.
S—7 Repairs to Patterns

This number covers repairs to patterns, but should not be used
to cover the making of new patterns.

S5—38 Experimental Work and Testing
This number covers experimental werk and testing.
S—9 Power
This number covers the cost of power.
S—10 Feremen, Assistants and Die Setters
S—11 Shop Oilers
5—12 Trucking
S—13 Inspection
S—14 Stock Department
This number covers the labor used in handling rough stock.
S—15 Cutting, Handling and Loading Scrap

This number covers the laber used in cutting drop forge and
sheet metal serap.

S—16 Shipping and Receiving
S—17 Janitors and Sweepers
S—18 Hardening and Annealing
S—19 Perishable Tools

This number covers the cost of making small perishable tools
such as reamers and drills.

S—20 Moving of Machinery
This number covers the necessary cost of moving machinery.
S5—30 Extraordinary Expenses

This number covers unusual expenses which cannot be classi-
fied under the above charge numbers.

The time keeper carefully colleets the time each day and at
the end of the month or pay posts it from his daily reports,
where it is kept under the workman’s name, to the summary
sheets where it is segregated according to the character of the
work and the joh. Under the character of the labor is under-
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steod asset labor, productive labor and non-productive labor,
Non-productive labor is divided up as indicated and a monthly
report made of the same. A table showing such a division for
an actual plant is given below :

1" Repairs to buildings and grounds........................ ... $14.27
2 Repairs toequipment ....................... . ... ... ... 143.34
3 Repairs tomachinery ............................... 309.83
4 Repairs todies and jigs...................... ... ... 8.63
5 Repairs to miscellaneous tools.................... .. ... ... 6.50
6 Repairs to furniture and fixtures............................ 14
7 Repairs topatterns ............. oo 3.42
8 Experimental work and EEBHAB s 158 52 500 mrsmernnes o o 1.96
8 PIOWET wcnsini s 55 S50 SIS ) acn sioutsasesatatosasnss 530 so5iosso SUion 556 55 s 72.42
10 Foremen, assistants and die setters........................ 125.10
11 Shop ollers......ooiiiiiiii i 6.13
12 “TEUGRING  wix soovwsmimiminnss 05 500 amito e 2550 6 45 65 5688 omerne ves oo s 53.47
13 Imspection ... 144.89
L4 BROCKE e 50 20 sumsoasestins W 58 B8 A e ot e 55.77
15 Cutting, handling and loading scrap. ..o ... 27.12
16 Shipping and receiving..............ooor e 36.00
17 Janitors and SWeepers......................o i 67.66
18 Hardening and annealing............................... ... 19.82

19 Perishable tools.................... ..
20 Moving machinery............... ..o
S0 Extraordinary eXpenses........................ .. . .. .. .. ... 2,22
$1,098.69

By keeping this record month by month and comparing the
figures for the different months, a drop forge manager can very
readily see which items are getting too high and can curtail
accordingly,

The non-productive material purchases c¢an be obtained either
by classifying the original purchases or by means of a factory
requisition system. The latter method is quite difficult and
means considerable pricing with resultant clerical work., On the
other hand, the classification of the actual purchase invoices as
they are received and the charging of them to the current month
is unfair to the particular month in which a large amount of
non-productive material is purchased and not very much actu-
ally used. The overhead however must be determined for the
year so that the total result obtained by the purchase invoice
method is proper and also better than the shop requisition method
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where items are liable to be missed. The purchase invoice rec-
ords must check with the monthly trial balance and they must
always, therefore, be absolutely correct. It is very often desir-
able to classify the requisitions under different headings such
as Tool Steel, Oil, Waste, ete. This classification should be made
after a series of months rather than monthly, since many articles
are purchased periodically.

Under General Overhead Expense we have first the items of
Kuel, Fuel Oil, Electricity and Water. The other large items of
General Overhead Expense are Executive, Office and Sales Ex-
pense. Under this heading it must also be remembered to in-
clude Interest and Discount, Taxes, Bad Accounts, Legal Ex-
penses and all the expense of a general nature to which a drop
forge plant is usually subject. Particular care should be taken
to put these various miscellaneous items under the heading of
General Overhead and not into the Profit and Loss Account.
Any business is bound to have certain unexpected expenses of
some nature and although they may be heavy in one particular
month, the total result will be the same and in this case the over-
head should be so figured that such contingencies are taken
care of.

Below is a table showing non-productive material purchase
items and expense items for a forge plant:

Non-productive material purchases............ ... ..ot $ 667.00
Fuel, fuel oil used in heating............. oo, 589.00
Power used for presses, grinders, etc............. .. ... 260.00
Gas used below boilers for steam.......... ... oo 277.00
WATBR cosmmmenass 19 o aiea e v 405 aomaaFaron 7 1o SRnosi wlee om o 60.00
Insurance and taXeS. . ...t vr it ineenenietanenetiarin s 65.00
Ciffice: EXDPENEEH: i o sonsemans v e o w0 o8 Pvesaasm o e 700.00
Interest, divident on preferred stock, discounts................ 453.00

$3,071.00

The die room is a diffiecult matter to handle and every plant
manager has his own idea of how this should be done. Tt all
depends on the character of the business and the way prices
are quoted. Mast plants are now quoting a die cost entirely sep-
arate from the price of forgings and it really seems as if this
were perhaps the best way to handle this difficult problem. The
forgings are then obliged to stand on their own merits, as well as
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the dies. This tends to much more careful estimating than when
the two are lumped together and the forging cost obliged to
carry a part of the die charge. The die room should be eonsid-
ered as a separate plant and the material, labor and overhead
figured the same as in the case of a forge plant proper. The
productive labor of the die room is the work actually charged to
dies, The material used is the material required for the dies
and trimmers. The die room overhead is found and caleulated
exactly in the same manner as in the case of the forge plant
proper. Figures for a die room are eiven below. The non-
productive labor instead of being in detail as it was in the case
of the forge plant is given in total.

Non-productive labor S—1 to S—30. ..o, $ 549.00
Nonsproductive: mIateriil. seem s v 5% sosvisranises 1 58 86560 124.00
P OB 5 i B m se mum smromscmssavens e i w5 A 43.00
LUSURSiCEand) taes: sersman 19 55 SETEEEERE 38 55 S e 58.00
Office @XDBISe. o vttt et et 620,00
Interest, dividend, diseounts, ete.............oouiiurrnon. .. 400.00

Tofal oVerheafvss i v o 0 olin £ 65 53 55 vecoreevsmonn oee s o $1,794.00
Total productive 1abor.... ... 1,530.00
Die blocks and tool steel...........oooiieeoiuinnnn 500.00
Depreciation ........... . 100.00

Grand total die room expense.......................... $3,924.00

The above figures show the total expense of running the die
room for one month. From this fieure we can subtract the act-
ual cash received for dies from customers during the month and
the difference will be the part of the die room expense that must
be carrvied by the forge plant as an overhead amount. Most of
the large drop forge companies have one or two large customers
that are not charged for dies so that there is always a large por-
tion of the die room expense not taken care of that must be
charged to overhead.  Assuming in the above case that $500 was
received from customers for dies, we have a charge of $3,424 to
be applied to the overhead of the forging plant.

The question of depreciation is a subject in itself and there
are many different opinions as to the rate to he charged. We
are not going into this matter, but will assume that in this case
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the depreciation charge is $+00 a month. It should be borne in
mind however, that there is a very great difference between a
depreciation charge and a charge for depreciation and mainte-
nance. The latter item in the case of a forge plant is very great,
but in the system outlined herein, the maintenance is cared {or
by the non-productive labor charge as shown, so that the de; re-
ciation itself can be made correspondingly small.

Summarizing the items of overhead therefore we arrive at the
following table:

1 Non-productive 1abor.. ...ttt iinaes $1,089.69
2-3 Non-productive material purchases and general overhead
EXDEIISE + e et ettt e e 3,071.00
d T ROOIN. & i s i SV osiuosiesn v 35 Uiy o wms 3,424.00
5 DOPFEEIATION « vu cvammue o s wsmemms 50 pe e bt v 1 400.00
GFATA total 6VeTHER, oo woommmmmmsn s s 1 ssmesmsie v w2 $7,993.69
ProGUCtiVE TaDOY o e ecwn msbsit s 400 65 400w asTe i v o6 S o o 2,800.00
OFVBHHER o um siosios e Sea st o S8 506 AiBseHenaielnss 70 W18 Hiorass mis 284%

Assuming the productive labor to have been $2,300 the over-
head for the month is 284 per cent. Having determined the
overhead for the month, the cost of forgings can easily be deter-
mined by adding to the material and productive labor values for
any particular piece, the proper percentage of the productive
labor as an overhead item. In practice however, the overhead
should be carefully checked up month after month and a yearly
fieure used, for the average will vary greatly depending on the
amount of work in the plant, the character of the work, and
other minor considerations.

There are several plants in operation where the overhead is
applied somewhat differently. The blanket methoed of applying
the overhead charges small jobs with tco much overhead and the
large ones with not enough. A large hammer represents a

greater investment, oceupies more space and its operating ex-
pense is greater than that of a small hammer, particularly if the
latter is a board hammer. The fact that there will be more pro-
ductive labor on the large hammer beeause of extra heaters will
in a way take care of the difficulty but usually not sufficiently
to equalize matters.
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To handle this diserepancy an hour rate is determined for
each hammer. A table of such hour rates is given helow :

5,000 pound hammer................... $8.00 per hour
2,500 i M o s e S 5.00 « o«
1,800 “ O SR U e 3.50 ¢« o«
1,200 5 B an e st W8 g 200 « ¢

Assume that a certain job is run in a 5,000-pound ham-
mer for a day. The overhead to be charged to that Jjob would
then be $80. The material and labor are all found directly as
previously shown. This method of handling the overhead is
theroetically correct but care should be taken to see that at the
end of a series of months, the total overhead earned by the ham-
mers s equal to the actual overhead of the plant.

The method of obtaining the cost of 2,065 automobile spindles
for a plant having 284 per cent. overhead is shown helow :

Total
Magerial, (008w v v savsvammmeas i 15 59 5550 $538.56
LABOT OB a0 it vis s mumemiminimimrie s s st 5 sivina s 64.21
Overhegd eost (284 Vo wmmsannin = o5 sty o 182.35

$785.12
Good pieces made.......... ..., 2,056
Cost per MiHRIed. s ewe: m o s seedn e e o 38.20

The cost obtained by usine the second method of ap lving the
: g pplying
overhead assuming fifty hour of work in a 2,500-pound hammer
would line up about as follows:

Material, GOS8 o 03 5 S0@ase S8 58 55 camwrne $538.56
Lakor costi. .. 64.21
Overhead cost 40 hours @ $5.00.............. 200.00

$802.87
Good pieces Made. ..oo oo 2,056
Cost per hundred.............. ..o ..., 39.00

In conclusion it should be stated that accuracy is essential to
reliable costs in the drop forge business. Special precaution
should be taken to cross cheek all important items so that no por-
tion of material, labor or overhead is overlooked and omitted.
The overhead should be found every month but should be carried
as an aceumulative total from the beginning of the fiscal year to
its close. Tt is the final yearly total for overhead that deter-
mines the result of a year’s operation and not the monthly ficure
for some particularly busy and prosperous month.
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CONCRETE IDLER STANDS

Hare H. HUNNER, g '09%
Chief Engineer, Meriden Iron Company, Hibbing, Minn.

While employed as engineer on the installation of the per-
manent plant at the Isabella Mine, Palmer, Michigan, the author
was requested by Superintendent Thomas J. Nicholas to prepare
plans for three concrete idler stands. The plans, as drawn,
were based on the circular, ‘‘Conecrete PPoles,”” published by the
Universal Portland Cement Company.

o “\\ A

Frc 1.—Stand No. 1.

The first idler stand is placed on a solid rock bluff of Goodrich
quartzite, eighty feet from the steel idler on the shaft house.
The second is on an outerop of the same rock standing up about
five feet. The third is on a solid ledge five feet from the engine
house.

Only the first and largest of the stands will be deseribed in
detail. The poles for this stand were given a greater span than
necessary for carrying the two skip rope idlers, and by addition
of a third pole, the stand will serve for both skip and cage hoists.

* Mr. Fred Gibbs, M. C. M. '14, assisted Mr. Hunner in the construc-
tion.
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Computations were made on the run of the idler wheels at each
stand, their rope and axle elevations, and the size of posts neces-
sary. Three inches were allowed for play between the posts and
the outer position of the hub of the idler, and this gave the dis-
tance between the centers of the posts and the co-ordinates of
the centers. The general problem of construction will be easily
seen from Fig, 4.

%KJZGern LANVE DEANVN AT ELE VATION ot~
8 — COLLAR OF BEVELED PrER ——

(" T 10/G BOARD “OR ORDER FPRO f
3
i

WOODEN STRAIGHT ELGE

TRAING SiDE SLOFE

TAKING BOTToM SLO~E

Fia. 2.—Apparatus for Finding Angles.

From the above mentioned centers, with a radius of one and
five-tenths feet, eight holes in the rock for anchor bolts were
spotted symmetrically. A second ring of holes with a three foot
radius were lined up with the holes in the first ring, one set of
four holes being in line with the pole centers. A jack hammer
was used to put these holes down eight inches. Anchor bolts with
eyes faced center were cemented into the holes. These were al-
lowed to set before the reinforcing rods were put into place.
The bolts were made of one and one-half inch iron with an eight
inch shank and a one and one-half inch bend at the bottom. The
eve was not welded and was made to pass a one inch square rod.

The rock surface was very irregular and the reinforcing rods
needed considerable bending to pass through their anchor
bolts. Tor finding the angles of bending the outfit in Fig. 2
was used. The board was one by eight inches and six feet high,
pointed at the base. A plumb bob was hung on a center line for
finding the vertical. A horizontal line was drawn across the
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board at the height of the collar of the bevelled pier (see Fig. 1),
and on this line were marked the distances from the post center
to the corner and side reinforcing rods. An eight by ten inch
board holding order sheets was slid up and down on the edge
of the larger board. The length to be included on the bend was
taken from the point on the horizontal line on the hoard corre-
sponding to the side or corner rods to the anchor bolt eye. A
straight edged board laid between these points gave the slope,
which was struck off on the order blank and the length marked
upon it. A short vertical line was drawn from the top of this
line and the total length of the reinforcing rod in the pole above
the base recorded upon it. To get the angle at the foot the rec-
tangular straight edge was placed on the top of the eye bolt
leops and a line struck intersecting the first line. Enough length
was recorded on this line to allow the rod to pass from the inner
bolt through the outer to the edge of the footing. This data gave
the blacksmith accurate measurements of the angles to put into
the rods and the exact length of each portion of the rod. The
rods were welded full length and were placed in position as soon
as the scaffold was complete. '

Reinforcement

All rods were of ribbed steel and were one inch square, with
the exception of those on the corners, which were seven-eighths
inch square. The rods were tied at the collar of the bevelled
piers by number twelve galvanized wire to an iron hoop seven
inches square and made from one-eight inch by one inch stock.
They were tied to similar squares at three other places above:
the first at the top of the poles, the second at the top of the east
and west center rods, and the third nine feet below the latter.

Starting from the top of the bevelled pier all rods were bound
horizontally with number twelve galvanized wire, the intervals
being gradually reduced from twenty inches at the bottom to
ten inches at the top of the pole. The wire was wound around
each rod once and thence carried to the adjoining one until the
circuit was made. At variable intervals the rods were bound by
cross wiring in order to keep bends and kinks from protruding
too far. '

Four one-fourth inch square iron rods were used as reinforce-
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ment in the eight by eight inch horizontal brace. The rods were
held apart at three points by hoops four inches square made of
one-eighth inch by one inch strap. Eight inches back from the
ends, the four horizontal rods were bent down and bound with
number twelve wire to the vertical rods in the posts.

Forms

The base forms were made from two inch hemlock, the pier
and pole forms of one inch hemlock. The pole forms were made
in three sections, with twelve feet in the bottom, ten feet in the
middle, and ecight and one-half feet in the top sections. The
side of each form consisted of one hoard braced every two feet
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Fia. 3.—Detail of Side of Form.

by a piece of two by four nailed on as shown in the drawing,
Fig. 3.

Three sides were nailed together on the ground and then this
part was placed around the rods and the fourth side nailed on.
The form was then lined in with a transit and spragged securely.
Clamps to keep the forms from warping were constructed to fit
over every other set of braces. The clamps were cut as shown
in Fig. 3 and were held together by the notehes, two of the pieces
being placed with the notches up and two with notches down,
inter-locking the first two pieces. Wedges were seldom neces-
sary to bring them to a tight fit.
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Construclion

As soon as the anchor bolts had become firm, a staging was
erected to the proposed height of the idler. The base of the
staging was about eight feet by sixteen feet and the sides were
carried up plumb.

The reinforcing rods were placed in position and were bound
only at the collar of the bevelled pier. After the base forms
were finished the rock footing was washed elean and the rods
spragged into position, a transit being used to line up the bottom
ring. The base was then poured, short lengths of rail, pieces of
old ecable and wire being used for reinforcement, The forms
for the bevelled piers were immediately centered and filled and
tamped thoroughly, pails being used to fill from the top. The
mixing was all done by machine. The proportions used in the
base and the bevelled forms were three sand, two small stones,
one cement.

The wiring of the rods was completed while the base was
setting for two days. The lower section of the pole forms was
then centered, spragged and filled. The rods cleared inside of
the forms about one and one-fourth inch and it was necessary
in tamping to wateh them closely in order to keep them centered.
The proportions used were three sand, two pebbles (maximum
size, three-fourths inch), one cement. The mixture was hoisted
to the top of the forms in pails and was poured in and then
tamped with long rods.

The middle section was added after the bottom section had
set a few days. The upper forms were spragged to the lower
sections of the opposite pole already placed and filled. The top
forms were handled in the same manner as the other forms.

The holes for the bolts were made by inserting one inch iron
pipe in the form just the length of the inside dimensions of the
form.  One end of the pipe was held in place by nails extending
through from the outside, and other end was held by a wooden
plug in the hole through which the pipe was inserted. The brace
form was set into the sides of the top forms and filled at the same
time.

The forms were left on for several days, and after they were
removed the whole stand was allowed to set for two weeks before
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the trimmings were put on. The large idler stand was guyed
at the top of the poles by four one-fourth inch wires, but
this precaution seems to have been unnecessary. It was found
when the first guy wire was attached that one could easily sway
the stand three or four inches. After five months use they show
no signs of craks and get stiffer as the cement nears its setting
limit. The two shorter stands could not be swayed at all by
hand.

Costs
Total labor costs (ladder included) .............ccivveuiniann. $356.15
Supplies:
2,936 1b. reinforcing steel, 1 in., % in., % in.,, Y% in........... 46.98
75 in. galvanized steel wire, 3 strand........................ 4.00
95-saclhi of BeINeNt: is & it 1 Hendiiuei 5 o BINsEaE ¥ 31.58
Bafid. (COBE OF HAUMMNEY « sov et s ase s senass em s s smiesmesims 27.00

Total iron and steel (ladder included) (reinforcing not in-

CRIABAY ox on samwmmm 53 68 GRReRGREEERG S ST S S 22.95
Potal COSE8:cawavams s simwnva s maan 5 VR EETEES 9 S $511.82
Total 1abor. . ..ottt $356.15
Total supplies. cive s s cvemsmas e v ssasanm e ¢ 155.67

Wood used in the forms was not included in the costs, since it
had previously been charged to another job. Its cost at $22.50
per thousand would have been about $28. The work was nearly
all done by unskilled labor and for this reason the smaller stands
were built at a lower comparative cost than the larger, due to
the experience gained.

My, Gibbs took charge of the engineering work at the time
that the concreting was started on No. 1 stand. He furnished
most of the data and the photographs, for which the author is
greatly indebted. Permission to publish the costs was obtained
through the kindness of Mr. O. B. Warren, general manager.
The author wishes to thank Superintendent Nicholas for his
kindly advice and interest in the planning. Credit is due to
him for having been the first to use conerete construction in this
particular work.
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NICKEL STEEL

G. W, ARMSTRONG
Instructor in Chemical Engineering

The nickel steels are the most important and the most widely
used of the alloy steels. Those in common use seldom contain
more than five per cent, nickel and five-tenths per cent. carbon.
Their greatest use is in structural steel, rails, castings, and auto-
mobile steels, where their superior qualities more than compensate
for their greater cost. In addition to greater streneth, these steels
are freer from segregation, less apt to corrode, have a lower melt-
ing point, thus facilitating easting, and are harder than ordinary
straight earbon steels.

The strength of nickel steels depends on both the nickel and
carben content. Below are the results of comparative tests on
nickel and straight carbon steels, each grain refined and hardened
at the best hardening temperatures, and tempered to various

degrees,
Straight Carbon Steel C .30
Drawing Temp. Time Held b E.L. Extension Contraction
Undrawn 112,000 88,000 16% 51%
204° C half hour 108,500 74,400 21 62%
316° C one hour 108,500 76,700 21.6% 64.4%
427° C one hour 108,000 70,500 17% 64,
538° C half hour 91,600 58,100 28.1% 65%
649° C half hour 84 300 49,000 319, 69,99,
Nickel Steel Ni. 3.50% C.%.
Drawing Temp. Time Held T.8. E. L. Extension Contraction
Undrawn Breaks Short
204° C one hour 250,000 218,000 T7.7% 22.7%
316° C one hour 216,000 190,800 11.7% 43.29,
A079¢ one hour 148,400 137,500 16.1% 50.4%
538° C half hour 121,500 100,000 21.2% 58.7%
649° C half hour 102,000 60,000 27% 66.4%

It will be noticed that the nickel steel has a higher elastic
limit with only a slight decrease in duectility as indicated by the
extension. It is this increase in elastic limit which is the chief
reason for the increased resistance of nickel steels to alternate
stresses under which all steels will ultimately break down.
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The heat treatment of nli‘l\(’] .stevl is very ‘il]nlldl" to ’fhat of
straight carbon steel, except that the eritical range, above which
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the critical range. Each curve represents a definite carbon con-
tent, and points on the curve represent the eritical temperature
for varying nickel content. If it were desired to harden a steel
with three-tenths carbon and three and five-tenths nickel, the
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diagram shows that the steel must be heated above 740 degrees
Centigrade. It is good practice to heat about 25 degrees Centi-

5
P
Fra. 3.—S8traight Carbon Steel Be- Fi6. 4.—Nickel Steel Before Treat-
fore Treating. €. 309 52 dia. ing. No. 3.50% €. 309 72 dia.

grade ahove the critical range to allow for any errors in the de-
termination of the eritical range and temperature measurement
during heating, as well as the cooling which takes place while the

Fies. 5 axn 6.—The Same Straight Carbon and Nickel Steels After
Heating to 1,200° for One-half Hour and Slowly Cooling. 72 dia.

ece is being transferred from the furnace to the quenching
medium.  This would make the correct hardening temperature

- of this steel about 765 degrees Centigrade.
The hardness of a steel depends on the rate at which it is
cooled through the critical range down to atmospherie tempera-
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ture, and also on the location of the eritical range. If the latter
is at a low temperature the steel is so rigid that the changes
which cause the steel to become soft can only take place with
diffieulty. This explains the fact that nickel steels are harder
than straight carbon steels. Fig., 2 is a diagram showing the
effect of nickel on the hardness of forged steels with .12 carbon,
.25 carbaon, .80 carbon.

Another beneficial effect of nickel steel is to decrease the rate
at which the grain size increases. This is one of the reasons for
the superior physical properties of nickel steels. Figs. 3 and 4
show straight carbon and three and five-tenths nickel steels, re-
spectively, each containing about three-tenths carbon and having
practically the same grain size. Figs. 5 and 6 show these steels
heated to 1,200 degrees Centigrade, for one-half hour, and cooled
in the furnace. It is very evident that in the straight carbon
steel, Fig. 5, the grain size as indicated by the polygonal struc-
ture is much larger than in the nickel steel, Fig. 6. This prop-
ertv makes nickel steels well suited for case hardening since the
soft core does not become coarse grained under the high tem-
perature to which it is subjected for a long time,

WIIY SOME ELECTRIC MOTORS FAIL.
CpwiIN A, KAUMIEIMER,

Every designer of electric machinery allows a liberal margin
for the fool factor which enters into every machine that is likely
to be used by inexpert mechanics, but it seems as though it were
impoessible to make this factor anywhere nearly large enough in
the case of electric motors. Here are two typical cases that
came under the observation of the author during the past sum-
mnier.

The first was the case of a ten horse-power, three-phase indue-
tion motor which furnished the power for a stonecrusher and
convever. The repairmen who had been called to remedy a
breakdown in the motor reported to the foreman of the shop
that they could not find the -d thing in the place which had
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heen indicated.  ““Oh, there’s a little dirt on top of it; if that’s
what you mean,”” they were told. The little dirt proved to be a
single thickness of tar paper and two full wagonloads of crushed
rock, a liberal quantity of which was also discovered in the
motor. The motor had been running ten hours a day for two
months and had not been oiled in that time. It was also discov-
ered that the foreman had short-circuited the starting ecompen-
sator ““hecause it was too much trouble to use the thingumabob’’
and was starting the motor directly across the line. Blown fuses
had been replaced with heavy copper wire. The company had
previously threatened to sue the makers for delivery of a ma-
chine defective in material and workmanship !

The other case was that of a direct-current motor which the
purchaser had connected up himself. The results surpassed the
fondest expectations of the amateur electrician. The motor,
which was a 110 volt series machine of three horse-power, was
cennected to 220 volt lighting cireuit. The belt was placed on
the pulley but the motor was not fastened down. When the
current was turned on, the motor gave a complaining rumble
and then commenced to give a first-class imitation of a flying
machine.  The belt became tangled about the pulley and the
motor soared upward till it tore the lead wires, the resulting are
causing a small fire. The power for this man’s little basement
shop is now furnished by a water-motor. ““Eleetricity is too
risky.”’

Perhaps I am wrong in calling these cases typical. It is true
that they are rather extreme examples of abuse, but the ten-
dencey whieh they illustrate is also extremely common.
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A SUGGESTED RE-ARRANGEMENT AND CENTRALIZA-
TION OF THE RAILWAY FACILITIES OF MADI-
SON, WISCONSIN

Thesis by W. P. BLOECHER, ¢ '14 and H. C. HiExzE, ¢ '14
Reviewep By L. F. VAN Hacax, Assistant Professor of Railway Engi-
neering

When Mr. Good Citizen, after remaining at his desk until the
last possible minute, dashes into the station of the A, B. & C,
railway only to be informed that the 5:15 train, which he had
intended to take, leaves from the X. Y. & Z. station, a mile or so
away ; or when he lingers about the X. Y, & Z. station until mid-
night and then learns, after calling up his home, that wifey’s
college chum has arrived ‘““on the A. B. & C. this time, for a
change you know,”” he is inclined to wonder why such things
must be, why it wouldn’t be a good plan to provide a common
meeting place for trains and passengers.

Whenever a city is so fortunately situated as to be served by
more than one railway line, there is more or less temptation, for
those interested in transportation matters and in the city, to de-
vise some arrangement by which the passenger traffic of the
various lines may be centered in a single station. This desire
to consolidate railway facilities is in line with the tendency that
is apparent in the business world, where firms that are in the
same kind of business to segregate. In those cities that are large
enough to have a considerable number of firms engaged in each
of the important lines of business, this tendency is plainly evi-
dent. The commission merchants cluster in commission row;
the typewriter firms center in another district; the law firmg
favor one office building, the doctors another, and so on through
many businesses and professions. Such segregation offers con-
venience,.if nothing more, both to the business firms and to the
people dealing with them. Iikewise, the centralization of rail-
way passenger facilities presents many alluring possibilities in
the way of convenience. The traveler who must change from
one road to another, is saved the anxiety and annoyance atten-
dant upon the transfer of himself and his baggage from one sta-
tion to another several blocks away. Such considerations, small
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as they may seem, affect the regard in which a city is held by
non-residents. The resident also benefits directly by being saved
the annoyance and embarrassments arising from confusion and
mistakes in regard to trains and stations. From the standpoint
of the railways there is the saving effected in baving but one
station instead of several, to staff and maintain.

The present study was undertaken to ascertain whether it were
possible to arrange such consolidated facilities for the passenger
traffic of Madison.

The Present Stluwalion

Madison 1is served by three railways, the Chicago and North-
western, the Chicago, Milwaukee and St. Paul, and the Tllinois
Central, which provide nine separate railway lines into the city
with four passenger and three freight stations.

The passenger station of the Northwestern Railway is new,
commodious and well appointed as regards both convenience for
passengers and track facilities. The location of the station is
excellent, since it is but a short distance from the business cen-
ter of the city and is located upon the longest and most important
street railway route. The only serious objection to the station
that the authors mention is the Blount street grade crossing,
Just north of the station platforms, as a result of which the longer
trains must be cut in two if they stand in the yard more than
five minutes.

The Chicago, Milwaukee and St. Paul Railway, known locally
as the St. Paul, maintains two passenger stations. The main
station is known as the West Madison station. The other, known
as the East Madison station, is located near the Northwestern
station and about a mile from the main station. The authors
find the following defects in the stations and their locations:

1. The two stations involve an apparently unnecessary dupli-
cation of expense for maintenance and operation.

2. The West Madison station, while ample so far as the build-
ing is concerned, has an inconvenient track arrangement and in-
adequate platform facilities.

‘

3. The West Madison station cannot be reached conveniently
from the University district which furnishes a large proportion
of the passenger business of the city.
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4. It is the practice for the St. Paul trains to make the run
from the West to the East Madison station and back in order
to pick up those passengers who find it inconvenient to go to
West Madison.

5. The larger portion of the company’s passenger husiness is
done at Kast Madison. The station 1s inadequate hoth in size
and in appointment for the large amount of business handled
there.

6. The two stations, located within a mile of each other and
hoth poorly named, are eonfusing and inconvenient to the un-
knowing traveler, who frequently alights at the wrong station.

The Illinois Central station is more than ample in size for the
business handled. The building, however, is an old one and is
poorly appointed. It is located near the West Madison station
of the St. Paul and, like the latter, cannot be reached conven-
iently from the University quarter of the city.

It will be noted from the preceding, that the passenger sta-
tions are arranged in two groups located about a mile apart, one
group at East Madison, comprising the Chicago and Northwest-
ern station and the Fast Madison station of the Chicago, Mil-
waukee and St. Paul Railway, the other group at West Madison,
comprising the West Madison station of the St. Paul road and
the Illinois Central station. Between these two groups mail,
express, baggage and about one hundred and fifty passengers are
transported daily by team and street car. The bulk of the pas-
senger business is handled at East Madison which has the better
street car facilities and is therefore more accessible.

A Union Station

The authors discuss the advisability of a scheme for a union
station designed to accommodate all of the railways. Since none
of the existing stations is large enough to handle the maximum
business that a union station would be called upon to handle, a
new station would be necessary with consequent abandonment of
the several old stations. The authors conclude that such a scheme
is impracticable, sinece the Northwestern is well provided for as
it is and would receive little or no henefit from a union station.
The economic waste involved in abandoning the present North-
western station is believed to be unjustifiable under present con-




376 The WISCONSIN ENGINEER

ditions. The plan finally proposed by the authors, provides for
a joint station to accommodate the Chicago, Milwankee and St.
Paul Railway and the Illinois Central Railroad.

Location of Proposed Joint Station

It is evident, from what has gone before, that West Madison is
not a convenient location for a station. A study of possible
changes in the routing of the street railway for the purpose of
making West Madison more accessible offers little encouragement
along that line. :

The ““Triangle’” at the foot of 1lamilton street, was suggested
as a possible site in a thesis written some years ago. This site
also is inaceessible.  Street car facilities would always be poor
and the streets leadng to the site are narrow and have bad grades.

Between the Triangle and East Madison the topography of
the city is unfavorable. Nevertheless the foot of Monona avenue
has been suggested as a site and some study was given to this
location. At present no street railway is anywhere near this
site.  An attempt was made to arrange tracks and routing so as
to provide satisfactory street car service for a station at that
point. but the attempt did not produce satisfactory results and
the site was abandoned chiefly on that account.

The location finally chosen by the authors was the site of the
present Hast Madison station of the St. Paul Railway. The
company already owns most of the land necessary for the sta-
tion.  The authors recommend the purchase of a narrow strip
of additional land, but state that although this strip of land is
niecessary for the most satisfactory arrangement of tracks, the
purchase may be avoided by making a slightly different arrange-
ment than the one recommended.

Capacily of the Proposed Station

The authors decided to provide for the probable traffic of 1940,
A study of the growth of the city since 1850 indicates a probable
population of 47,000 in 1940, or an inerease of sixty per cent.
over the present population. Tt was thought proper to assume
that the passenger traffic will inerease directly in proportion to
the population of the city, so that the proposed station should be
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designed to handle sixty per cent. more business than is now
handled by the existing stations.

Proposed Track Avrangement
The authors assume that the increase in business will not result
in an increased peak load for the station. but that it will result
partly in more trains scattered throughout the day and partly in
increased length of trains. At present four trains is the largest
number that would occupy the station at one time. These trains
are made up as follows:

Lengths of Stmultaneous Trains

No. of Max. No. Length Total
Train Direction of Cars of Cars Length
33 Milwaukee to Prairie du Chien via Wa-
TETEOWE s on oo smos smmesiin i sdisRa s e 8 5807 660"
8 Prairie du Chien to Milwaukee via Wa-
L 8 580’ 660
142 Madison to Janesville via Milton Junc-
BlON soumamn o sn e wamh Be 5% 50 S amasnd 4 2907 370"
516 Portage to Madison.................... 4 290" 3707
TTOEAlS e o smammmmomms w smRTTES 24 1,7407 2,060"

An increase of fifty per cent. in the train length would indi-
cate that the total length of station platform should be, approxi-
mately, 1,7401.5=2,610 feet. Accordingly, provision has been
made for one 800-foot and two 880-foot platform tracks, or a
total of 2,600 feet,

The general track arrangement, as proposed by the authors, is
shown in Fig. 1. Loecal conditions make it impossible to have
all three tracks open; so track one is made a stub track open
toward the south, since most of the traffic is in that direction.
There is an advantage in having this track so arranged, i. e,
the reduction of the number of tracks to be erecssed by passengers
leaving trains,

The method of using the tracks during the peak load is as
follows:

Track 1—Train from Prairie du Chien to Milwaukee
Track 2—Train to Janesville

Train to Portage
Track 3—Train from Milwaukee to Prairie du Chien
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The Station Building

In the absence of reliable figures as to the number of passengers
now handled at the stations of the St. Paul and the Illinois Cen-
tral, the amount of floor space necessary in the proposed joint
station was determined by a method of comparisons. The fol-
lowing table shows the areas of the four existing statioms, to-
gether with that of the proposed station,

Areas Provided by Station Buwildings (Square Feet)
[.C. C.M.&St.P.Ry. Total .C.R.R. C.& NW. Proposed

and
Rooms R.R. East West C.M.& St.P.Ry. Ry. Station
General waiting
rooms ...... 2,400 2,400 4,640 4,380
Men’s rooms... 750 624 270 1,644 i 863%*
Women’s rooms 750 624 600 1,974 700 T68*

Total waiting
room ..... 6,018 6,117 6,011

Ticket office... 264 144 270 678 594 625
Baggage rooms 324 180 720 1,224 1,980 2,610
Express ....... 180 720 900 1,980 1,085
Lunch and din-
ing rooms... 1,000 1,000 3,025 1,840
Kitchens ..... 450 450 1,072 630
POtHIE wwne v 10,270 14,768 12,801

* Includes men’s toilet and women'’s toilet.

A suggested arrangement for the station building is shown in
Fig. 1. This may be open to criticism in some respects; but it
1s offered as a possible solution of a somewhat difficult problem.
One of the important considerations that has had some influence
upon the arrangement of the building is the probable elimination
bhefore many vears of the adjacent grade crossing. The new
building should be so arranged that such elimination will not
decrease either its appearance or its usefulness.

Grade Crossings

A proposal involving radical changes in the physical plant of
the railways within the eity limits, should take into considera-
tion the correlated problem of the elimination of street crossings
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Fi¢. 1.—Station and Track Plan for Proposed Union Station.
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at gr uiv 'J‘herv are in \Iddlhon abont ﬁlt\ -two street crossings
upon nine of which there are street railway tracks. Either the
situation may be trcltod as a whole, or each crossing may be
considered a problem in itself,

Since the matter of grade crossings was not the main object
ol this study and the time available for investigaticn was lim-
ited, this problem has not received the attention necessary for
the formation of final conclusions. Howey er, the brief investi-
gation that the authors have made leads them to the conclusion
that the crossings will be eliminated separately, as conditions
call for such elimination, rather than in a wholesale manner.

Conclusions

The authors make the following recommendations :

1. That the Chicago, Milwaukee and St. Paul Railway Com-
pany and the Illinois Central Railroad Company construct a
Joint station along the lines indicated, together with such new
tracks and connections as are necessary,

2. That the city of Madison co-operate with the railwa ay com-
panies to the extent of closing Hancock street across the tracks,
provided that the railways construct a foothridge across the
tracks for the benefit of those wishing to reach the boathouses.

3. That the Chicago and Northwestern Railway Company join
in the construction of the footbridge at Tancock streef, since it
will cross the tracks of that company.

4. That the West Madison stations of the St. Paul and Illinois
Central be abandoned for passenger business.

It is believed that with these plans carried out the two rail-

ways most concerned will be in a much better position to com-

pete for traffic and will reduce maintenance and operating costs,
while the city of Madison will enjoy all the conveniences that
would be offered by a union station.
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EDITORIALS

It has been the time honored custom of the editor of the Wis-
consin Engineer to sing a long, sad swan song, to write a mas-

terful sob story, in this the last number of the volume. Perhaps

this was a good custom. Perhaps it was only a custom without
the pleasant qualification. In any event there shall be none of
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that for yon this yvear, seniors. True, we arve sorry to see you
leave us, for our friendships have been not only pleasant but.
worth while in every respect. On the other hand your departure
leaves us the seniority, and certainly that is cause for pleasure.
Your going makes us consider that there are just so many less
positions left available for us when our turn comes. Likewise
your departure leaves us just so many more positions of trust in
our college world that we shall be called upon to fill as capably
as you have filled them.

‘We realize that you must feel a pang of regret when you leave
the old campus after the commencement days are gloriously over.
We can appreciate the parting of the ways of friendships. We:
can appreeiate how the University grows an increasingly distant
memory every day after graduation, how its reality seems to
fade after youw have left its halls. DBut the fall after vou leave
brings another horde of freshmen, potentially as good as any of
vou, There will still be just as many of us here just as good as
vou are, who throb, as you have while here, with great ambitions:
for WISCONSIN. The school dees not cease to exist when you
sever vour visible conneetion with it.

The future position of the College of Engineering among its:
competitors depends more upon what you are after you leave its.
halls than upen all that you do and say while you are here. A
college is measured by its alumni, and not only by their ability,
but by their loyalty. With too many men, the first pay envelope
marks the first step in the severing of the ties he should have-
with his Alma Mater. Loyalty means more than cheers for the
Cardinal while you are vet an undergraduate and thrills down
vour back after you graduate when you read of the successes of
the football team. What we need at Wisconsin is Alumni,
Alumni, and more Alumni. Alumni who dare sacrifice some-
thing for her sake. Alumni who dare to take her part in a de-
fence against her enemies, who would be ashamed to sit back
and let matters run their course, and shake their heads in dis-
approval of the situation, and the doubt of its solution. Alumni
who make every effort to keep in intimate touch with the vital
life of the campus, who feel its pulse, who breathe its spirit, who
know its troubles, and who lend the loyal hand to lift.

[n another month the Engineering school will have another




The WISCONSIN ENGINEER 383

increment of graduates. We do therefore charge every man of
vou who goes from this campus with a realization of the mew
responsibilities that you must assume as an alumnus of this col-
lege. Where are you going to be when Wisconsin is under the
fire of political guns, the buffer for upstate petty politicians, the
toy of legislatures? Where are you going to be when the under-
graduates need a new stimulus of traditions that only the old
orad can instill? Where are you going to be when the "college
makes some small appeal to you for service that may mean some
sacrifice of time or means? Where are you going to stand when
the undergraduates call upon you for help either in spirit, per-
son, or pocketbook? What is to be your attitude toward the
College you are just leaving when you have reached the goal of
your four years’ race, have received the sheepskin, and begin
the longer race of life? Is your Alma Mater the machine which
ground you out a finished product, or the great mother that
brought you into the world of intellect ready to run that race ¥
£ * *

Keep up the singing on the steps, men. We have been mouth-
ing for some time an editorial of instigation, but we are indeed
glad to be able to write one of congratulation, and of encourage-
ment. We need the songs to cement the spirit of the College
into perfect unity. There is nothing like good songs to make
the day go smoother. But keep them clean, fellows. Do not let
the taint creep in. The good spirit comes from good songs, from
the best songs. And why wait for a leader. Ile is to be con-
gratulated for getting us started, and leading us so far. DBut do
we need a baton for good lusty college songs?




CAMPUS NOTES

Professor D. W. Mead, head of the Hydraulics Department,
spoke before the Sunday evening assembly at Music Hall early in
the month. Ilis talk, as it well deserved, was one of the best
received of the year. He propounded the chief factors of sue-
cess in practical life in a manner which made a strong impres-
sion upon his audience. His advice was practical of itself, and
was seasoned by a long and successful experience.  Among
others, he pointed out as factors of success: Good Judgment based
upon long experience, a reasonable self -confidence but also a
knowledge of self- limitations, the quality of stick-to-it-iv eness, a
correct ethical attitude, an earnestness in one’s work, and a wide
cirele of friends.

The above list is one which should be ever before us, for as
Professor Mead said, “‘The greatest success lies in a well bal-
anced life.”” TIn this connection it might' be well to remember
the old Grecian maxim, ““Nothing too much,” or as it is put
today, ““Avoid excess.”” Professor Mead possﬂ)]v had thls in
mind when he modified “‘self-confidence’’ by ‘‘reasonable.”” A
lack of self-confidence would be a very fundamental deficiency,
but we must not forget that there is another extreme—and the
presence of the latter, in the case of college men, is every bit as
probable as the presence of the former.

* L ¥*

Mr. 5. LeFeore, speaking on Prospecting, Mining, and Ore-
dressing, was one of the attractions on the lecture list during
the last month. Some special features of his talk were the mag-
netic survey, the safty-first movement in mining, and the opera-
tion of the magnetic separator. The talk was well illustrated

by motion pictures of mining life.
* * £

Mr. Allen Hazen, noted hydraulician and consulting engineer
of New York City was secured to address the civil engineers on
water supply engineering. His talk bore chiefly on the method
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of handling hydraulic data. The speaker made the point that
data relative to the flow of rivers could not be handled by a def-
inite rule of thumb, and then went on to deseribe the statistical
method in use at present. The application of the theory of
probability was interestingly presented. The lecture committee
was especially fortunate in securing Mr. Hazen.

% * *

On Friday, April 9th, the U. W, Engineers’ Club initiated
eight new men and ended an evening of fun by making their
presence known at the Orpheum.

* ¥ ¥

We note that the members of the Wisconsin branch of the
A. S. M. E. have blossomed forth with new pins. The badges
are of a neat and appropriate design,

* * *

The visit of the mine rescue car of the United States Bureau
of Mines offered a rare opportunity to all engineering students
and especially to the miners. A week’s expert instruction was
offered in mine rescue methods, useful knowledge to any engi-
neer. Every one of us should at least have inspected the car,
and taken the eourse if possible. Let’s learn to appreciate op-
portunities now,

Baseball is under way on the lower campus. As usual the
engineers are an important factor in the race. We won’t urge
vou to cut classes to root for the team, for your inclinations are
most likely too strong in that direction. Changing the time of
the games from two to four o’clock has lessened the necessity for
cutting when we wish to enjoy the games. Ernie Lange has
charge of the team and is always on the lookout for good ma-

terial. If you have ability do not fail to report.
% % %

Mr. . A, Morison, See. of the Bueyrus Co. of Milwaukee spoke
in the anditorium at the 11 o’clock hour on Wednesday, April 14.
He described the development and application of excavating
machinery. Of especial interest was the clear explanation of
the exact relations of the subject to the various branches of en-
sineering. The talk was the most coherent and best outlined
of the year.
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The Engineers’ Club has been a regular Founder’s month.
On March 31 Professor Mack was the guest of the evening. Pro-
fessor Mack is known among the boys as the Father of the club,
and the occasion of the twentieth birthday of the club was taken
as a fitting time to present him with a silver loving cup in ree-
ognition of his deep interest, advice and assistance. The week
following the club was honored by a visit from Mr. Alexander,
who has recently been appointed to the Railroad Commission,
and whose picture recently appeared on these pages. Mr. Alex.
ander was primed with reminisences of 97 and the founding of
the club, and some of the boys who have made a place for them-
selves. Ile had some very timely advice for undergradutes that
was exceedingly eracefully given, and ended his talk with a dis.
cussion of some of the problems of handling men in large groups
under the schedule system,

DEPARTMENTAL NOTES

RAILWAY ENGINEERING

The Illincis Steel Company has donated a set of rail sections.
The set comprises sections from 40 pounds to 100 pounds per
yard, inclusive, and conforms to the American Society of Civil
Engineers’ standard.

e e *

The class in Railway Signalling made an inspection trip to the
interlocking plant at the Monona Yards on Saturday, March 13th.
* # #

The class on Railway Maintenance, on Saturday April 10th,
visited the Forest Products Laboratory for the purpose of in-
specting the equipment used in treating railway ties for preser-

vation against decay.
* #* #

The eclass in signaling and interlocking, on Saturday, April
17th, inspected the interlocking plant of the Chicago and North-
western Railway located at Lake Monena. Mr. John N. Bidwell,
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signal engineer for the State Railroad Commission, accompanied
the party to explain the various details of the plant.

Field work has commenced in the course in Railway Curves.
A special feature of this work, introduced recently by Mr. Hop-
kins with goed results, has heen the marking of the curves on
the ground by means of white cord stretched from sta ke to stake.
The stakes are also painted white. The result is that the stu-
dent receives a good visual representaticn of the eurve,

STEAM AND GAS ENGINEERING

Protessor I1. J. Thorkelson has left the position as head of
the Steam and Gas Engineering Department to accept the posi-
tion of Business manager of the University. Professor Thorkel-
son has been connected with the Department for twelve years.
Intering as an instructor in 1903, he was promoted to assistant
professor in a few years; six years ago he was made associate
professor; and for the past two years has been head of the De-
partment. The loss of Professor Thorkelson from the Depart-
ment will be very keenly felt because of his effectiveness in class-
rcom work and becanse of the esteem in which he is held by
students, alumni and members of the Department.

During the past semester considerable gas engine apparatus
has been added to the laboratory to earry on the work in the new
course in gas engine testing which was added to the department
this year. The new apparatus is as follows: 8 H. P. St. Marys
oil engine, manufactured by the St. Marys Machine Co., St.
Marys, Ohio; J. 1. Case 35 II. P. automobile engine; Waukesha
40 . P. truck engine; 12 . P. 2 eylinder Gray marine engine
and water brake. This gas engine course has heen very success-
ful this year, about thirty-five Commerce and Letters and Sci-
ence students having elected the work, and it gives promise of
having even greater success in the future.

Mr. McMillan, who is conducting research work en heat trans-
mission through steam pipe coverings, is more than half way
through the investigation, and the results should be ready for
publication sometime during the summer,

Mr. Berggren has about completed the testing work on the
investigation of the variation in the co-efficient of Pitot tubes
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for different sizes of pipe, and will have this material ready for
publication before fall.

Professor G. L. Larson, University of Idaho, who is taking his
Mechanical Engineering degree in the Department this year, is
conducting some very interesting work on air washing in the
ventilating system at the University High School. The results
of this investigation will also be ready for publication about the
same time as the other work., Messrs. Bauer and Blanding are
assisting Professor Larson in this research work as part of their
thesis.

Some of the theses of especial interest being conducted in the
department this semester are as follows: Messrs. Oldenburg,
Roth and Gesell have completed a test on the power plant of the
Pawling and Harnishfeger Company at Milwaukee; Messrs.
Fletcher and Anderton are making some interesting tests on
kerosene carburetors for automobile engine work; Holtum and
Claney are running a supplementary thesis on some of the re-
search work done by Mr. McMillan in his heat insulation tests in
determining the temperature gradient between temperature of
the steam inside of a steam pipe and the temperature of the out-
side of the covering. The results of this thesis will probably be
published with Mr, McMillan’s work.

CHEMICAL ENGINEERING

Dr. C. A. Mann is conducting some tests on the agreement of
various methods of analyzing rubber fire hose. This problem
was suggested by one of the cities of the state.

Professors O. L. Kowalke and O. P. Watts will present papers
before the April meeting of the American Electrochemical So-
ciety :

0. L. Kowalke and D. S. Grenfell on “‘The Temperature of
Reaction of Carbon and Acheson Graphite,’

0. P. Watts on *‘ Electric Cleaning and Plating of Metals from
the Same Solution.”’

Among the interesting these being worked out this semester
the following promise some valuable data:

Messrs. M. S. and N, B. Thompson on the efficiency of various
methods of washing of precipitates in filter presses of the frame
and plate type.
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Mr. J. B. Edwards on the suitability of Cobalt as an element
for thermocouples. '

Mr. H. B. Heyn on binders for magnesia for crucibles.

Mr. J. Trantin, Jr., on iron-silicon alloys to resist the corro-
sive action of zine chloride solutions.

Mr. L. 8. Loeb on factors governing copper evanide plating
solutions.

Mr. A. J. Helfrecht on the comparison of various ‘‘high
power '’ nickel plating solutions.

The Northern Chemical Engineering Laboratories announce
the adoption of the shorter name C. I'. Burgess Laboratories.

Mr. Alfred C. Shape, '12, has been promoted and transferred
to the acid department of the Prime Western Spelter Co., Til-
tonville, Ohio, where he is in charge.

Mr. Ming Ho Li, ¢h e "3, is the engineer in charge of the
Open Hearth Department of the Hanyan Steel Works, Hupeh,
China.

Mr. Kenneth W. Erickson, '13, visited the University recently.
He is stationed at Streator, [11., as the chemical engineer for the
American Bottle Works,

SHOPS

The Mechanies Institute Course, which is running for the sec-
ond time this year, is engaging the attention of the Machine
Shop. 1t is an eight weeks’ course designed to prepare mechanies
of exceptional ability and fitness for teaching various branches
of manual arts in the industrial schools of the state. There are
enrolled at present twelve men, all skilled workmen, drawn from
various trades such as machinist, carpenter, cabinetmaker, ete.,
each of whom receives a stipend of sixty dollars towards defray-
ing his expenses during his eight weeks” attendance. They re-
ceive instruction in free hand drawing, mechanical drawing,
teaching of manual arts, and shop work in some branch other
than their regular trade. Thus the carpenters are taking bench
work in iron and steel and work on the lathe and milling ma-
chines and in the forge room.

The course is in charge of the Department of Manual Arts, a
division of the College of Letters and Science, but the College
of Engineering plays an important part in the work, for instrue-
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tion in forge, foundry, machine shop, and pattern work is Dneu
in our machine shop. The course is proving to be a very stie-
cessful solution of a part of the problem involved in securi ng
suitable teachers for our industrial schools.

For the benefit of these not familiar with recent legislation in
Wisconsin, it may be said that industrial schools include ev ening
instruction in industrial and cemmon school subj Jeets, and day-
time instruction for children between the ages of fourteen and
sixteen who are engaged in gainful oc cupations and are working
under permits issued by school boards, and instruction for ap-
prentices,

A thesis undertaken by Gibert and Klotz has for its object the
investigaticn of the effect upon journals and bearings made of
various materials when these bearings run dry. The materials
used for journals include plain steels of varying carbon content,
both annealed and heat-treated; and for bearings, various stand-
ard bearing bronzes and babbitts. A 10,000 pound Olsen oil
testing machine is being fitted up for this work, and interesting
results are expected.

SUCCESSFUL WISCONSIN ENGINEERS

Youth again comes to the front and another one of the hoys
claims attention by virtue not only of his youth but of the size
of his work,

ITarold E. Ketehum, ¢ ’08, formerly superintendent of con-
struction for the Graff Construction Company of Seattle, but
now associated with the ITunkin-Conkey Construction Company,
18 the man of the hour.

. Mr. Ketehum had charge of the construction of the 12th Street
Viaduet at Kansas City, a double-decked reinforced conecrete
trafficway, half a mile long and in one place 110 feet high. The
viaduet is built on an inecline to connect the West Bottoms of
Kansas City with the higher Retail District. The upper deck
is on a five and one-half per cent. grade, with a thirty foot road-
way, two street car tracks, and one sidewalk. The lower deck is
built on a three per cent. grade with a thirty foot roadway. The
contract price of the structure was $610,000. The remarkable
fact is that the work was completed on time, owing to the efficient
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scientific management of Mr. Ketchum. A definite amount of
work was set for each day, which was usually completed within
the regular hour, but which more than once required night crews
for completion. The effect of the final disposition of the pay-
rolls was kept in mind when the different materials were speci-
fied and as a result a large proportion of the money remained
in Kansas City.

Mr. Ketchum has been engaged to direct the construction of
what will be the largest concrete structure in the United States,
the Detroit Superior ITigh Level Bridge, a $1,000,000 contract.
This structure is a double deck affair, the lower deck providing
§ix car tracks, and the upper being used for all other traffic.
Mr. Ketchum was offered the position without solicitation after
one hundred and fifty engineers all over the country had ap-
plied.

A necessary but perhaps questionable characteristic of a
successful construction engineer is revealed in a letter from Mr,
Ketchum to his father, at the time that the former was engineer
for the Canadian Northern Railroad. Mr. Ketchum says, ‘1 do
not see Charlie very often. IHe is doing well, but is too kind
hearted to be a lahor boss.”’

ALUMNI

GENERAL ALUMNI NOTES

0. Laurgaard, ¢ '03, irrigation engineer on the Tremalo Pro-
ject, Laidlaw, Montana, has published a final report of the con-
struction, to the Desert Land Board of the state of Washington.
The report is well indexed and very businesslike.

E. A. Moritz, ¢ ’04, engineer for the U. 5. Reclamation Service,
has published a book called “* Working Data for Irrigation En-
gineers.”” Tvery branch of engineering has its problems requir-
ing the frequent use of certain fundamental data and this bool
fulfills the needs of irrigation engineers.
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ADDRESSES

J. G. Iirseh, ¢ '08, is still with the Bates & Rogers Const. Co.
of Chicago at Prince Rupert, B. C., Canada, and is well im-
pressed with the wonderful resources of the great Northwest.

H. C. Estberg, e 07, former manager of the Greeley Gas &
Fuel Co., is now with the Utah Gas & Coke Co., Salt Lake City,
Utah,

e e T e e e o B A e e s,

We received word from the Universal Portland Cement Co.
of Chicago, that Mr. F'. H. Oakes, ¢ 08, died after a very short
illness.

o e i e e N T S T e R ey

F. S, Halladay, ¢ 13, formerly land surveyor, is now chief
engineer for the Green Bay and Western Railroad.

L. MecLaren, m ’14, is with the C. E. Dellenbargen Co. of
Joliet, T1L., manufacturers of popcorn and eandy machinery. He
says he feels like a full fledged business man already.
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MORGAN’S | MILLER

Cigars, Billiards SIPIEPNS

and Flushing Sewers

|
Soft Drinks \ -
\

Sewage Disposal Controls.
Pioneers in Malted Milk

Pacific Flush Tank Co.

MORGAN BROS. 534 State | chicago - - New York

“LEADERS FOR 22 YEARS"
THE ENGINEERING AGENCY Inc,

1601-1662 Monadnock Bldg.
CHICAGO, ILL.

Technical Employment Bureau.

“Buff’”’ and “Gurley” Surveying Insts.
Pedagogical and Practical Positio n-

Complete line of Engineering Supplio s.

MANDEL ENGRAVING CO.
' OUR SPECIALTY |#

ﬁngrcwings for

COLLEGE ANNUALS

It will pay you before purchasing that spring suit to take a look

at our spring and summer suiting both foreign and domestic.

E. C. TETZLAFF

Phone 2211 228 State Street

\.

FREE FARE
Anywhere

Trade Where You Get
| Ii National Mileage
- Look for the Signs

Ix mdly mentzon Ihe Wtsconsm Lngme(’r uhcn you write.
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Drawing Inks I Emancipate yourself from

Eternal Writing Ink the use of corrosive and
¥ Engrossing Ink ‘ ill-smelling inks and adhe-
H IGG' NS 'glzutl;“h‘len \P:lnl;z:-‘?’i‘éte || sivesandadoptthe Higgins
) DrgwingBOardpagle Inks and Adhesives. They
Liquid Paste

they are so sweet, clean:
well put up, and withal so
efficient. For home, offlc~

Are the Finest and Best Goods of their kind or scnool use they are pos

tively the best.

Office Paste
VegetableGlue,Etc, |

‘ will be a revelation to you

At Dealers Generally

CHAS. M, HIGGINS & CO., Manufacturers,

Branches, Chicago, London. 271 Ninth St., BROOKLYN, N. Y,

( ROILED FROM BEST QUALITY STEEL

7

Continuous Joint Webe Jount ‘ Wolhauper Joint

3 185 Madis Ave.

THE RAIL JOINT CO, \85Masiseavs
Makers of Base Supported and 100 Percent Rail Joints for
Standard, Girder, and Special Rail Sections. Also Joints for

Frogs and Switches; Insulated Rail Joints and Step or Com-
promise Rail Joints Patented in United States and Canada.

THE VILTER MFG. CO., 966 Clinton Street
q ; MILWAUKEE, WIS.
Established 1867

BUILDERS OF ALL SIZES
Corliss Engines

AND

lce Machines

L High Pressure Corliss Engine
J
g ™\
(rystolon dlundum
GRINDING WHEELS
The success of these wheels in the various kinds of grinding tends to prove that they come nearer the mazimum
both in long life and fast-cutting quality—maximum efficiency —tban any otker grindicg wheels.
New York, N. Y. NORTON COMPANY Niagara Falls, N. Y.
Chicago, Ill. Worcester, Mass. Chippewa, Ont., Can.
\ s

Kindly mention The Wisconsin Engineer when you write.
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The Fire Chief
Will Tell You

that the sections of your city in
most peril from fire are the ware-
house and factory districts. The
insurance man will tell you that
the warehouse and factory districts
represent the greatest financial investments
and pay the highest premiums.

Why?

Because many of the buildings in these
districts are not of fireproof construction.
In an increasing degree, however, fire-
proof structures of reinforced concrete are
supplanting factories and warehouses of
obsolete, non-fireproof types.

Reinforced concrete buildings are fireproof, waterproof, vermin
proof, sanitary; they resist vibration—afford maximum light—they
are permanent, adaptable to all uses—low in initial cost and in
maintenance charges.

Architects, engineers, owners or builders
are invited to write for our free book,
“Factories and Warehouses of Concrete.”

UNIVERSAL PORTLAND CEMENT CO.

CHICAGO - 208 South La Salle Street
PITTSBURGH - .  Frick Building
MINNEAPOLIS - Security Bank Bldg.

Plants at Chicago and Pittsburgh Annual Output 12,000,000 Barrels

e

OFFICES :

Kindly mention The Wisconsin Engineer when you write.




Your letter of August l4th struck
mé just at the time when 1 was scan-.
ning my expense account to see where I could
cut down rather than increase, cx Tiwpt]

However I will find some other way rather
than this: and I therefore enclose my check,

This 'letter is a spécimen of the Wisconsin spirit and loyalty which has
made possible one of the: most successful years in the history of the Wis-
consin Engineer. :

There are hundreds of other grads who feel the same wﬁy.

+ We thank all our patrons for their help and co-operation
in publishing Volume 19. .

‘We are aiming for a continuity of service for Volume 20.
"You can aid very much by returning the subscription blank

- NOW.

TEAR OFF HERE '

The Wisconsin Engineer:
Please ‘enter my subscription for Volume 20.
Name

...........

Check { I enclose herewith $1.00

I promise to' pay after the receipt of the first number

If you wish to be put on the permahent subscription list, check here D

. et




The Wisc‘o'ffzs'in 'Enginéér

 TRAVEL WITH WEHRMANN LUGCACE
IT STAHDS THE KNOCKS

G _' Trunks.
Yes, We Suit Cases
Do Travehng
Sk ‘ Bags .
Repairing Etc.
Buy. Your Trunka of Wehrmann and Travel on Na.tlonal Mi]eage
116 King Street ‘Chas. Wehrmann & Son « Phone 662

TI—IE FIRST NATIONAL BANK

OF MADISON, WIS.
UNITED STATES DEPOSI TORY

' Capital, Surplus and Undlvxded Profnts $425 000,00
. OFFICERS 'AND DIRECTORS

A E Prnudﬁl President M. E. Fuller, Vice-President 1 F. G. Brown. Vice-P;éidenf !
M. C. Clarke, Cashier J M. H, Sater, ' Assistant Cashier F. W. Hoyt 4
E. B. Steensland - ! H. L. Moaeley . James B, Ramlay

Transacts a general banKing business. Issues letters of credxt
and travelers chedks, good in.all parts of the world. S

Our Develomng and Prlntmg

is 'such that you will not regret havmq had us-
do lt for you e

The Photoart House

Near the Grand ‘Wm.-J. Meuer Branch in Co_-.O'p_l

YOU WONT EAT ANYWI—IERE ELSE

After. You Have Seen -

' FRANK'S NEW RESTAUkANT

New Up-to-the-Minute Eating Place
REGULAR MEALS -
Orders Delivered Between 8 and 10 P: M

Phone 877 - 821 Umversxty Avenue
"Where All The Fcllows Eat” ;

Hindly mention The W@lsconsin E_ngmeer when you write. t




PROFESSIONAL AND BUSINESS CARDS

EDWARD F. WILSON
Telephone Randolph 1764

Hawley, Wilson, Dodge & Nelson
Lawyers
Patents, trade-marks, unfair trade,

corporations

630 Marquette Building
Chicago

ALLAN D. CONOVER
Architect

36 Tenney Block Madison, Wis.
Specializes in Institution Work

CLINTON B. STEWART

Assoc. M. Am. Soc. C. E.

Mem. West. Soc. Engrs.
Consulting Hydraulic Engineer

Water Power Water Supply Drainage
206 Wisconsin Bldg. Madison, Wis.

Francis A. Vaughn, U. W. 95, Arthur
J. Sweet, Hans J. Meyer

VAUGHN, MEYER & SWEET
Consulting Engineers

Electrical Steam Fuel Ifficiency
Illuminating Engineering
Appraisals
Majestic Building Milwaukee, Wis.

MADISON BLUE PRINT CO.

Blue Prints - Drafting
Mimeographing
28 W. Mifilin Phone 834

DANIEL W. MEAD
CHARLES V. SEASTONE
Consulting Engineers
Madison, Wisconsin

ARCHIBALD O. POWELL
Member American Soclety of Clvil
Engineers; Member Canadian
Society of Civil Engineers

Consulting Civil Engineer

404 Central Bldg. Seattle, Wash.

ALVAN E. SMALL

Architect
Fllsworth Block Phones: Office 242
Madison, Wis. Res. 2615

WISCONSIN FOUNDRY &
MACHINE CO.

Engineers, Founders and Machinists

Dealers in New and Second-Hand
Dynamos and Motors
Power Plants of All Kinds Designed
and Installed
Motor and Dynamo Repair Work
Qur Specialty
Offices & Shops, 617-623 E. Main St.

Long Dis. Phone 641
Madison, Wis.

CARL THOMAS

Photographer

SAMSON SPOT CORD

The Spots on the cord are our registered trade mark,

. For sash cord, arc lamp cord, etc.
braided cord in all sizes and colors for all uses,

SAMSON CORDACE WORKS

We make extra quality solid
Send for Catalogue,

BOSTON, MASS




INTERIOR FOGUSING

An exclusive feature of the Bausch
& Lomb Engineering Instruments that
should appeal to every progressive
engineer, 1s the interior system
of focusing. The movable nega-
tive lens between the objective and
the diaphragm is the most satisfactory
method of solving the focusing prob-
lem.

Our new catalog Metro Il gives
an interesting discussion of this, as
well as many other distinctive features.

Write for a copy today Send for Metro IIl.
No. 606 Theodolite

Bausch &5 Jomb QOptical (©.

iEW YORK WASHINCTON CHICAGO SAN FRANCISCO

LONDON ROCHESTER.NY. TRANKFORT'

OWL CEMENT

uvn. cm:ur PR PR

e 2w

German and American ]Ap(’lt l\nm\le{lg and Methods Com-
bined, Explain the Superiority of

OWL CEMENT

GERMAN AMERICAN PORTLAND CEMENT WORKS

. COX, G. S, A., 1423-8 Marquette Bldg., Chicago
Works: La Salle, 5111,
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