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In 1880 I superintended the construction of the two largest ships
on the Great lLakes.

In 1881 I was Captain of this Steamship "HIAWVATHA", towing the
sailing ship "MINNEHAHA" thru some gales as here illustrated.

It was during some of this time that I conceived the plans of the
first 1ICDOUGALL Whaleback vessels, as here illustrated, from my sketeh plans.

In 1882 I became the agent for most of the vessels trading to
Duluth: owners of lake ships knew me well and had much confidence,in my
judgment. Tor seven years I tried to prevail upon them to help me build
2 steel ship on my plans but L could not get them to do so.

In connection with my vessel agency, LI became a contracting steve-
dore, and from my earnings, on my own land, I nut up a small steel shirbuild-
ing plant, and, with very few gkilled workmen and mostly my best stevedores,
built the first lMeDOUGALL ?halebackfxloaded her with iron ore, and went with
her to Cleveland with her first cargo. Upon arrivel there an old lake ship-
builder said to me, "Do you call that D--- thing a boat?" Many similar jests
were made sbout her but she was operated for twenty years very successfully

end finally went ashore off the coast of lova Scotia - in a storm. Since
1889, 46 of these vessels have vroven that I was correct in my ideas, and
thru en experience of 30 years, I have been taught how to improve on them

now - January 2d, 1920.



Sight the ship at the enemy _@?ﬂ%
and shoot torpedo or shot at him., When much less A 5”‘ 1
was known of the modern war ship, the world over, :
| and particularly so in the United States, in 1880 Jest
@ : I planned for such a vessel; and, in 1892, made
i this boat and her 8" gun to a scale. I fired the
gun many times with full charge of powder and ball ' it
at a mark. No vibration or disturbance to the hull, 1
which a2t times was submerged in the after end to ﬂguhﬁg,b 1
the top of the after turret, so the exvosed portions !
were small and gave & glancing surface all around. ]
I have this model and gun in my posession now-
January 2d, 1920.
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In 1878 1 was sent to Russia on important business. I went to Wagh
ington for my passport, letters, etec. At the Navy Yard them L saw the groundk{
were covered with anchors while we had no ships for them. About ten years e
after I went again to the Navy Yard and noticed the Anchors were all gone,
but the grounds and shops were full of great steel cannon and practically
no mechanism to operate them. : i

At this time the fleet of Spanish shinrs were getting ready to come
over to Americe and this whole U. S. was much disturbed about it for we had
no war ships to defend our Coast. This and our very helpless condition very |
much disturbed our peonle. ! b

Remembering the large quantity of idle cannon at the Navy Yard, I | [ |
thought out the following plan:- As there were so few shipbuilding plants be 5 f
or tools on our Coast, we could help on the Great Lakes by building many )
boats in knock-down form and take them by reil thru to the Coast and equip
them ag illustrated by using the cannon in the bow of the boat and raise or
lower the breetch of the gun to give elevation and sight the ship at the
eneny to shoot either shot or %335225 with great success.

At this time I had about 3000 men building steel ships and could
quickly erouse many other shipyards to follow my plans.

About this time I was summoned to Washington to meet my principle - oM
at Generel ililes' office. When I arrived there I found the General had gone L
to Sandy Hook to look after the big guns to be established there so my prin-

ciple, Colgate Hoyt, who lived at Oyster Bay took me to see his neighbor, bt 3 _
Theodore Roosevelt, who was then Assistant Secretary of the lavy, and in o Mgl I
explaining my plans to him, I got so little encouragement 1 abandoned my | 4
plans and went home to build merchant snips. I still have the model and ST
think it reflects favorably on my ideas. bl 21

~ I then built & famous passenger ship, the "CHRISTOPHER COLUMBUS",
and on the glass of the windows I had cut the rictures here illustrated; some
of them are still intaet on this fine ship I built. avA—







FIRST MCDOUGALL WHALEBACK STEAMER

"COLGATE HOYT" - 284' x 36" x 22"

Complete weight is about One Thousand Tons, carried
about 2700 net tons. Her Steel cost Fifty Dollars per ton.
She had compound engines and two Scotch Boilers. Her yard
cost was ONE HUNDRED AND TWENTY THOUSAND DOLIARS., She was
the first self-trimming vessel and the chearest carrier, and

best towing boat of her pelmy days.

Ship owners who made fun of her at first, and others
like her thet followed became much atfraid of them.
- When the big clam shell unlocading cdevice came into

general use, the round deck of the whaleback was not suited
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This MecDougall Whaleback Vessel is the first sea-going, self-
trimming hatech plan. The opposite photo illustrates how the plate was
bolted to the deck and restored the strength lost by said opening. The

Hateh Covers were 8 x 10 feet spaced 18 foot centers. It made the deck

tight and secure.

But, the round deck and the fore and aft stringers under the
edge of the hatch plate would not allow of large enough hatch for the
elam shell gystenm of unloading cargo.

My Rectangular form, and large hateh, and improved coaming over-
comes the objectionable feature of the whaleback, its much simpler form

suits the framing and plating as it comes from the rolling mille =2nd reduces

the time and cost of construction.
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6652 BLOCKADE OF BOATS, SAULT STE. MARIE, MICH



1leDOUGALL WHALE-BACKS

Those shown on the opposite picture were of small size - 264" x
36" x BR™, They towed two and sometimes three consorts and they would go
out in the stormiest weather deep loaded, when the great ships as shown
in this picture would seek shelter.

Wind and water alone had no bad effect on these whalebacks when
deep loaded, and it is astonishing how little water came on these low ends
or rounded sides in the worst weather: then, only & thin wash ever crossed
the deck. What little water came aboard went back instantly, but helped
to steady the ships so they would not abuse themselves.

One lalke season they carried wheat and iron ore from Duluth to
Buffelo and Lake Erie ports and coal back 900 miles at an average cost
each way of 42-1/53¢ ver ton, on 14' draft in the Soo Canal.

After the Canal and Channels were made deeper, they loaded as here
illustrated - their best seagoing trim. KNote the low freeboard.

Before the deep, wide channels to Lake Superior, I built 40 whale-
back vessels, and then 1 made contracts to carry for 15 yeers the iron ores
of the Hesaba liines (then just discovered). Mollowing this I helped J. D.
Rockefeller to get control of the mines. Soon after this I was out of the
contrects, also the boats, which were laid up during & prosrerous year or
more, because of some struggle between him and Carnegie for control of un-
developed mines and lLake tomnege. The whalebacks were laid ur in a part of
Duluth Harbor in a bunch called by leke men, the "Pig Pen". <Thus they after-
werds got the name of rigs.

In 186% I first met Rockefeller in Cleveland. I was then Second
Mate of the Steamer "Iron Sides", the finest end largest then on the Great
Lakes. i think he was then no better off than myself, and I prosrered until
the time I led him into the control of the llessbe ilines, when 1 think he made
more than One Hundred Millions, and I lost, without speculation, while faith-
ful, intelligent and full of effort for his interest for years, without one



doller's pay, I lost nearly all I had accumulated, and then my enthusiasm was
gone for a few years.

In the meantime, the channels were made deever and wider, so that
all classes of large vessels came to lLake Superior, and the clam shell system
for unloading iron ore and coal was introduced: and the rounded deck of the
whaleback was not so well suited for the great clamshell unloading, which
helped to stop their construetion. liore than 100,000,000 tons of the ore
I had under contract has been carried by all classes of vessels; yvet, none
of it at any less cost than was done 27 years ago on 14' draft with 2,500

ton whaleback vessels.

Their experience for 30 years and my close study of their behavior,
also that of all classes of vessels the world over, led me to adopt my
Rectangular ship form, which has all the good qualities of the whalebacks
and many advantages over them, and all forms of ships, which the following
illustrations and my models. will pertly explain: t'eir chearness of con-
struction and future maintenance.



MCODOUGALL WHALEBACK - - STEAMSHIP "PATHFINDER"™

The most successful freighter on the Great Lakes, which
has been operating for the past twenty six years and now looks as

good as new.

She carries about 5,000 tons and tows a consort which

carries about 7,000 tons.
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STEAMER "NEILSON"
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TYWIN STEAMERS - - - "COURT" and "NESLILSON"

Both of these ships, losded like opposite picture, were among
the fleet of Great lake phirs in the terrible storm of 1913, when eight
of the largest steel ships were lost with all their crews.

The whaleback officers told me that they did not realize the
storm was so great until they read about it afterwards.

This picture, execert the hateches on them, is & fair illustration
of the 46 whalebacks I planned for. (Originally they had numenous smalier
plate hatches without coamings as in the picture, made larger for clam gshell

unloading).
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MCDOUGALL WHALEBACK - - - "CITY OF EVERETT"

%65' x 42' x 26" and drawing 21; loaded with famine food for

starving Hindﬁs, reédy to leave for Calcutta.

She has eabins on turrets to sccommodste 20 passengers and
crew.

Up to 1919 she is the only U. S. merchant steamship which

. sailed arouvnd the world or through the Suez Canal.

She has been towing barges across the North Atlantie for
several yeers and hes now (1919) been at sea for twenty five years,

and is still in good condition.
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MCDOUGLLL WHALZBACK PASSENGER STEANER "CHRISTOPHER COLUMBUS" ON TRIAL TRIP-1898

Probably the largest number of people on one vessel - Over 7,000 passengers

During the summer of 1892 some wealthy men asked me to make rlans for
some novel vessel for the Chicago Wotdd's Fair, and on the 26th day of August
1892, I submitted them plans and price, and on that day closed a contract for
the Steamer "CHRISTOPHER COLUMBUS", with a guarantee that she would be launched
in three months, and that she would be able to make 20 miles per hour easily,
and also be able to take on board 5,000 passengers inside of five minutes and
unload them in less time.

On August 26, 1892, no work had been started or even contracted for
covering the construction of such ship: the steel for her hull was either in
billets, »ig iron or ore. Wle had just built ten whalebacks at once, launch-
ing one each Saturday for eight succeeding Saturdays and on the ninth Satur-
day, we lavnched two whaleback steamers and one steel tug.

On September “th the first part of her material for construction
came into our yard at Superior, and that day the first work on construction
was begun. On the 5d of December she was launched, with all her boilers and
machinery on board. Fully two weeks' time was lost waiting for some of her
steel plates and shepes, yet this was the guierest large ship construction
ever known oi in any country. During her construction, because of her novel
form, shipbuilders and vessel men generally cuestioned her stability and use.
The opposite picture illustrates the confidence I had in my ecaleculations. Over
7,000 pessengers were allowed on board on the trial trip. During 1893 at the
Woxd}d's Fair, she carried 1,700,000 people, and she has run as an excursion
boat from Chiecago to Milwaukee ever since. She makes twenty miles ner hour
easily. About 20 years ago there was another deck and row of staterooms
added to her height, and she is still as steady as & church, looks as good as
new: and is opercted by the Goodrich Trensrortation Company between Chiecago
and Milwaukee. For the last 2b years, during July and August, every fine
saturday and Sundaey she has carried about 4000 passengers, that being her
Government allowance. About three years ago, a passenger ship in Chieago
harbor rolled over and drowned meny people, which caused distrust in excursion
steamers. To show her stability, the owners of the "CHRISTOPHER COLUMBUS"
(over!
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invited the vublic on many other steamers ard boats out in ILake
Michigan opposite Chicago, where the Columbus, with 4,000 sacks
of sand and 300 men were placed all on one side, and on the
different decks, where passengers on one side could stand: then
with & large tow line from her bow and a powerful tug, she was
whirled about in the lake and there much satisfied the wublie
for her patronage continued.

Before she was built, I had made & beautiful model of her,
it having an electric battery for power and loaded it with weight
to revresent passengers on her three decks.
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A picture of the men who built the "CHRISTOPHER COT.UMBUS"
in less then three months without cranes or pneumetic tools. The
pair of mules hoisted all the steel, which was made from ore, pig

iron or billets while building her.

The engines and bhoilers were put in through her sides.

A srecial train with ten cars of Chicago Vorld's Fair boomers

Fay

came to Superior to see her launched December &, 1892.
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— THE MANAGEMENT
of these irench ports may be algume
fidden stabian on an elevalion thot will
have a gosd view Lo bhc Sea and they
comneeted by wire.

—— STEAMER ov CONSORT.——
T/Ox GG xBE
will carry
Souo Tons op cargo or Joo Lens per £ook draft,

—— TRENCH 'FIGHTING ——

Fhe roart albounds wilh Such spots pil por trenches

where needed .

Fiwo A7 pamps Joss yordsperheur,

Chonnel 330" x 700" 29'= Fea0 yards or alout 60 hes work
| Zhete spete could ke hept in fair axder oll the Linie

Sa anly a pert g this excovalion necesvory ond apoitrell
| sustion dredge <coid Aeep many suck Spots tnorder i
| Side armor may not be necersary asthedond may 1

dost all, IF net.the ship can no? gink.

Sand panks have proven their l'm}-zndui—l'la'y.

They can le covered by o Sprinkling of cement

wash tokees sand prom dripting.

Jhe trench atl around the ship moy be Filled with
Senc Ly perTalie gmoll contrifoyal punps and
also can be temoved when §Aipting vessel,

The vessel moy be su#m-gea #a water or sand to
SuiC 1Ae Argh tide Stage.

dn case ap alnermal storm, the hotches leing
waler press can have dmall high companionweys por
pasrage to the hold

These Lienches ean be hidden by Eransplonting
Trees prom adjetning Farests alovtthe Forls.

The cargs Farcying cepacity will allaw of Jrh;g:g
oF lorge SLack ue amunillon andgtores anel the
Lalast to replace weight con ba cither water
ar Sacks o sand.

Patents eliainca
aned pencan




Very soon after Josephus Daniels was appointed Secretary of our
Navy, he appointed a Naval Consulting Board of Civilians,

I immediately wrote to Thomas A. Edison, Chairman of the Board,
sending him a blueprint of this sketeh plan. Three times he would not
accept my registered letters. I got a friend to tell him about it, and
he advised my friend that I should get some patents first. I then took
my plans and models to New York and prevailed on lMr. Robins, Secretary
of the Consulting Board to come and see my plans. I also got lr. Srrague,
another member of that Consulting Board to come and see my plans. But,
in all their actions, I thought L saw in it some dissatisfaction as to
their positions. :

So I wrote the Secretery of the Navy sending him a copy of
this picture and my corresponcdence to lMr., Edison that he would not accert
and an expleanation of it. A short pleasant reply from Mr, Daniels saying
he turned it over to Mr. Taylor, who in a very short time wrote to me
saying, "The Bureau hes made & careful study of your ideas as contained
in these papers, and while appreciating your interest in submitting your
carefully thought out ideas and plans, regrets to inform you that this
scheme does not appear to offer such adventaces as to make is a practical
proposition.----- Purther investigation of this scheme does not, however,
appear warranted." i
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THZ BIRTH-PLACE OF THE FIRST RECTANGULAR SHIP

Built on e sand bar ash heap with no solid foundation or
buildings but those shown in the nrieture (shed and blacksmith shop)
and mostly common labor in less than four months.

When finished, & very prominent ship man said, while
walking on her deck, "lMark, 'This side up'". Any man can build
e box, but it takes a cooper to build a barrel.

The next ship built on this spot was of the Fredrickstad
type, regular tramp. For her construction it required furnaces,
rolls and & lot of exnensive large tools, more time and cost to
build her; this ship of same length and beam as the Rectangular
ship; although of smaller size frame and same plating, weighed 200

tons more and carried 500 tons less than the Rectangular ship.
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This steel model afloat is made on 1/8" scale. It
is full of coal and has ten holes oren on each side, and
each hole 8' in diameter.

we. QL8

The gsquare ean is equal to two sections of the shin
model herewith. It has two 8 ft. holes on each side
and full of coal afloat,.

The other is an ordinary coffee esn full of eoal, the
bottom covered by wire netting. Note what a high side
out of water.

Anyone doubting these facts can at home prove it by
8 coffee ean afloat in a bath tub.
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THE MCDOUGALL RECTANGULAR SHIP - STEAMER "R, L. BARNES"

Capacity about 4000 net tons - 258' x 43' x 24!

The first rectangular ship, built at a blacksmith shop with mostly
common labor in less than four months. It has portable, removable surerstrue-
ture, so as to pass under fixed span bridges of the New York Canals.

She was built 42' short to pass thru the Welland Canal enroute to
New York via Oswego.

Some improvement will be made on other ships of her Xkind - with
smeller deck-house 300' long, to carry about 5000 net tons at sea. They
promise to be the future ship for inland and ocean navigation and with the
least initial cost and future maintenance, also with greatest safety. They
may be mede any size, if not required for canal use.

The pumerous, large hatches through the decks of great ships weaken
their longitudinal and torsional strength. The leDougall bolted hateh cover
and center girder restore the strength lost in other ships, and this will allow
us & longer ship, easier pushed thru the water. Our plan for the loaded ship
among big waves is to compromise with the waves and invite them on board,
which will help to keep the ship from abusing herself and thus go faster with

less power.

When deep loaded, it is astonishing how little water would board
the IMCDOUGALL Whalebacks among big waves, and we find still less on the square
cornered, strdight smooth deck of the Steemer "R. L. BARNES", and only a thin
wash ever crosses the deck, which instantly runs off,

Our plen permits of carrying much water ballest when going without

cargo, and, they having so little buoyaney under cargo when deep loaded, are
much sefer than other ships with greater air space under cargo when deep loaded,

Tor eanal use, the stem is fitted to hold a motor and wheel for
pushing to bow around sharp bends in the canal and when not in the canal, it
can be stored in the fore peak,
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The sea-going canal boat, “R. L. Barnes.”

Length 258 ft., breadth 43 ft., depth 24 ft.

“ A Sea-Going Canal Boat

From the Lakes to Atlantic Ports by the New York State Barge Canal

ANY of us will remember the advent of the ““whale-

back’” at about the period of the Chicago Expoci-
tion, and some of us at that time must have traveled
on the  Christopher Columbus,” a huge, 20-knot, whale-
back passenger ship, which had a capacity of 5,000
people. ¥

The unusual and very original sea-going canal boat
shown in our illustrations was built by Captain McDougal
of Duluth, the originator of the whaleback type of ship.
In view of the approaching completion of the Erie Canal,
it oceurred to Captain McDougal that great economies in
transportation would be effected, if a type of vessel were
desizgned which would be capable of making continuous
lake and ocean voyages, in the course of which, by
certain quickly-made adjustments, she could be stripped
for the passage from the Lakes to the Atlantic and vice
versa, by way of the State Barge Canal. The economic
advantages of being able to ship a cargo of freight from
Duluth to Atlantic ports or across the ocean to Kurope
need no elaboration.

If the builder is correct in his calculations, the solution
of this problem is found in the freighter “R. L. Barnes,”
which forms the subject of
our illustrations. The limit-

rectangular eross-section of the ship and the absence of
any fairing away of the lines toward the bow and stern,
which are strictly wedge-shaped. The flat floor extends
from stem to stern, and the cross sections of the vessel,
even at a few feet from the stem show an absolutely
rectangular form, with parallel sides. ]

The builder elaims that this type of eonstruction is not
only very cheap and conducive to rapid erection, but
that it gives a maximum amount of ¢argo capacity, and
also provides a vessel that is unusually seaworthy.

It will be noted that the “R. L. Barnes’ has no bilge
keels; the effect of these being secured by the square
bilges. Furthermore, the deck, which is slightly erowned
is perfectly straight from stem to stern, and there are no
bulwarks.

The desizner, who is an old steamship captain with
long experience on the Lakes, in speaking of seaworthi-
ness said: “‘I have had opportunity to study the behavior
of very large flat-bottomed, flat decked, square-shaped
dumping mud scows, while they were being towed in
rough weather. When the towing steamer is pitching
and rolling heavily, the mud scow, which is loaded to

within a few inches of its flat deck, is not rolling and
pitching, and it is astonishing how very liitle water
come aboard. The scow is comparatively still until her
cargo is dumped through her bottom; when she im-
mediately commences rolling and pitching.” The
original idea of the whaleback was based upon these
observations and led to the construction of the “R. L.
Barnes” and her type.

With a view to reducing the depth cof the ship to
facilitate its passing under bridges on the canal, the
depth of the double bottom is kept as low as praeticable
and longitudinal strength is assured by the provisicn of a
central longitudinal bulwark. Addilional longitucinal
strength is afforded by the system ot hatches, the covers
of which consists of a single flat plate which, when in
place, lies flush with the deck and is bclted down by
closely-spaced one-inch hatch bolts, watertightness
being secured by hemp or rubber gaskets.

The captain of the ship assures us that her seagoing
qualities are most excellent. She was caught in a recent
very heavy northeasterly gale off the Long Island coast,
and when other ships within sight were making heavy
weather of it this vessel was
remarkably steady, the seas

ations of size are of course
those of thecanal locks, which
are 320 feet long, 45 feet wide
and can accommodate vessels
of 12 feet draft. The “R. L.
Barnes” is 25815 feet long
by 43 feet beam and 24 feet
deep from top deck to keel.
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making a clean sweep acrcss
her deck and little water re-
maining aboard. The deck
houses forward and aft are
built in bolted-up secticns
and are heavily bolted to
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In the design of the vessel, =
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framing that forms part of
the deck siructure. Here,

it was sought to secure three

calley T

of course, is a struetural

feature to which particular

attention should be paid to
insure that these connec-
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to stand up against the full
impact of Atlantic seas.

could utilize standard steel
shapes in its construction,
and that would require a
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thirdly, so to construct the
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The dimensions of the
“R. L. Barnes’’ are: Length,
25815 feet; beam, 43 feet;
depth, 24 feet.

As showing the cheapness
and simplicity of consirue-
tion, Mr. McDougal wriles

masts, ete., so that these
could quickly be removed

MAIN DECK PLAN
LowerDEcK PLAN

us that the “R. L. Barnes”
was built without the use of

and placed in the hold; and

the vessel, as thus stripped,
be capable of clearing the
bridges and overhead struc-

| walertight .Dm’:\'ﬁmn’:) —

bending rolls or furnace.
The only furnace was a fire
in a blacksmith shop to heat

tures of the State Barge
Canal.

The most striking and

a few plates fcr the stern of
the ship. The ereclion was
done by a cougle cof electric
derricks which hcisted the

novel feature about the “R.
L. Barnes” is the strictly

Inboard profile, deck and hold plans of the “R. L. Barnes”

frames and plates into place.
Aftcr the ship was built, the
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two traveling der-
ricks, * which are
mounted on wheels,
were hoisted on
board and are now-
utilized for loading
and unloading the
ship. Their width
is such that they
travel down each
side of the ship on
the space between
the ends of the
hatch covers and
the outsile rzailing
of the ship. As
they move from
hatch to hatch they

ly not unlike the
proverbial sardines
- in a box. The con-
ning tower, in which
the driver sits, is
entered from above
and has hinged side-
shutters; but it is
reported that ob-
servations even at
moderate range, is
difficult owing to
structural defects.
The erew can get in
or out of the steel
box by means of
two doors on either

are made fast to
heavy eyebolis in
the deck. The cur-
rert is furnished to them through cables
leading from a generater in the engine
room,

The “R. L. Barnes” is an example of
utility carried to the utmest limit; and one
misses, of course, the graceful sheer and
the faired-out lines of the standard type of
ship; bul dfter 11, this vessel is merely
the logical and ullimate development of
the typical Great Lakes freichter with
its moderate sheer, i's long line cf hatches,
and its deck houses concentrated at the
extreme ends of the ship. In this age of
insistent and encrmous demand for ships,
the “R. L. Barnes” certainly offers at-
tractive features in her cheap first cost,
great rapidity cf erection, and large cargo-
carrying eapacity. She probably will find
it easier to breast the gales of the Great
Lakes and the Atlantic than to make
headway against the currents of incredulity

and the heavy seas of human conservatism and hostility

to the thing that is novel.

The “Panzerkraftwagen”: A German Version

of the Tank

HE much heralded “Panzerkraftwagen,” or German
tank, made its debut in fair numbers in the great
One of these tanks slipped

attack of March 21st last.
into a stone quarry and turned over on its
side, and a subsequent advance by French
troops placed this German machine well
within Allied lines where it could be studied
at leisure.

The German version of the tank is a
ponderous afiair, quite in keeping with the
“kolossal”’ tendencies of the Teutons. It
weighs 45 tons, and carries a crew of
18. In general appearance it follows the
French rather than the English design of
tank, but is far larger than anything yet
attempted by the Allies with the exception
of the American steam-driven tanks wkich,
at this writing, have not yet been in action.

Following the practice of the French and
British tank crews, the Germans have
named each of the Panzerkraftwigen. In
the case of the captured tank it bears the
name “Elfriede,” and earries on all sides
the characteristic Maltese eross of the
German air service. Its armor varies
from 1.2 inches for the front plates to .64
inch on the sides and .8 inch at the rear.
The steel employed must be applied in

On the ways; note wedge-shaped bow and flai bottom

Driving into a heavy sea
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considerable thickness because of the evident lack of
steel in Germany, and that in turn makes for a cumber-
some, if not inefficient, tank.

As for armament, one 47 mm. or 1.85-inch rapid-fire
cannon is mounted for direct fire ahead, and six machine
guns mounted in pairs are placed at the sides and the
The 18 men of the crew have none too much room
in this 23-foot tank, and the conditions during actual

side. Every inch of
space within the
tank is utilized to
the utmost; in fact, folding chairs are
mounted on the inside of the doors and
ropes are hanging from the eceiling in order
to provide “straps’’ for the crew after the
fashion of a crowded street car.

All in all, the Panzerkraftwagen, aside
from an inclosed gear box which retducds
the possibility of the gears getting clogged
with mud and dirt, presents no great im-
provement over French and British tanks
which have fallen into the hands of the
Germans. If anything, it is merely more
cumbersome through lack of proper materi-

~als, and therefore a poorer fighter.

Face Camouflage for the Night Raider

T is not in the massed attacks upon
trenches and the pitched battles in the
open that the real adventure is to be found
in the present war. The most thrilling
tales come from the small parties of men

who go forth at nightfall into No Man’s Land, bent on
the destruction of enemy positions, the capture of guns

and other trophies, and, withal, prisoners.

For the

motive nine-tenths of the time is to secure information

on enemy activities.

Great risks are taken, but the

information gained may mean the saving of many
hundreds of lives and the winning of a battle or campaign.
Everything depends upon secrecy in night raiding.

Copyright, Underwood and Underwood

Rear view of the German tank, showing the coil of cable

carried on the roof

The slightest noise, such as the clashing
of a steel helmet against barbed-wire
entanglements or a cough or grunt, may
bring a volley of rifle and machine-gun fire
upon the raiders with disastrous results to
them. It also follows that the face and
hands must be blackened, in order that
they will not betray the raider in moonlight
or even starlight.

With a well prepared plan, the night
raiders go about their business with great
precision and dispatch, for much depends
upon speed in such werk. Often enemy
patrols are encountered in the blackness
No Man’s Land, and the ensuing battle
must be fought with bayonet, trench knife
and fists; for neither side can fire for fear
of killing its own men and drawing
fire from the enemy trenches. Indeed, it
requires the strongest morale to engage in
a combat of this kind, knowing that it is a
question of cold steel and man-to-man,
with the imminent danger of machine guns
and rifles on either side opening up in
force at any moment.

combat are certain-|

\






Picture from my 1919 model 1/8" scale for a full gtized sea-
coing canal boet 300' x 43' x 25’.

It embodies some improvements on the steamer "R. T. Barnes"
such as to center girder, only to between deck for elevator convenience;:
smaller seectional deck house, each section or part fitted with ring bolts
for quieckly removing superstructure, windlass elevated, hawse rires rassing
up through the deck and chein entering the turret to the windlass- tip
over canal operating parts such as masts, nilot house, smoke stack,

whistle, ete., improved upon., also finer lines both sides, and greater

L ]

earrier.
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TRUNK HATCH TYPE - - - SEA GOING CANAL BOATS, =

This Trunk Hateh Type sea-going cenal boat will have
an elevated trunk from forward to after end of cabin. On top
of this trunk are the MeDougall Hatch Plate Covers. The trunk
to have an elevetion of about thirty inches, thus leaving a
clear deck on each side of it about seven feet wide, so men
on deck, when passing under the bridges in the canal, can squat

to safely pass under the bridges.

This elevetion will allow of the movable deck hoisters

to be stored on deck by removing the masts and booms.
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This Rectangular ship 430' x 43' x 26' is about of the prorortion
of the Great lakes Steel Ships (10 beams for length). She is intended for
lake use, or to be cut in two to go through Canadian Canals with all her
superstructure on and then rut together for general ocean service; also
intended to carry 8000 net tons, or she can go through the New York Barge
Canal by cutting in two and removing the superstructure.

Sueh & ship can be made deeper and loncer with the same beam to
ecarry 10,000 net tons and go thru the Canadian Canal, or of any size, if
built on the ocean coast.

The many, larce steel shivs on the Great Lekes, 600' x 60" x 34'
are built to carry 12,000 gross tons on 20' and driven 10 miles ner hour
loaded and 12 miles ver hour without cargo, and having only 2000 H. P.

Our ship is intended to have all these advantages and do the same on the
oceans with greater safety.

She may be fitted with a jury mast sail plan, fitted in sockets
for numerous smell masts with fitted leg of mutton sails that can be furled
around the mast and portable so on long voyage fhe ship may save fuel or,
if the machinery breaks down, she may sail to nort or repair.

She may also be fitted with the "IMCDOUGALL"™ bow canal steering
wheel, which adjusted to the steww cen be used if rudder is lost, and,
when not needed, 1is stored in the fore end of the shir.
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8000 TON SHIP

The large lake ship is the cheapest carrier of heavy cargo known
in the world. liany of them are 600' long 60¢ beam and 34' deep, carrying
gsbout 10,000 or 12,000 tons of cargo at an average s eed, loaded, of 10
statue miles per hour, and without cargo, 12 to 14 miles per hour with only
about 2,000 H. P. :

Some of them make weekly round trips with cergo of iron ore fron
Duluth to Lake Erie ports 900 miles and come back without cargo.

This long hull pushes easily through the water: the many large
hatches allow of guick loading and unloading but their plan and strength
ag now in use would not do on the ocean as on the Great Lskes.

Ships, as per this plan, are intended to have all the advantages
of the large lakes and also the ocean-going necessary strength and safety.

The enp031te ricture is taken from my model, made to a true scale
for a ship 430" x 43' x 26' and, with a center glrder from keel to the between
deeks, this would give a ship of about 8,000 net tons that ean be eut in
two to go through the liew York Cansl to the sea, or, if to go through the
Canedian Canal and cut in two, ean be made deever and longer to earry 10,000
tons.

CENTER GIRDER RECTANGULAR SHIP
473 ' x 43' x 30" « 430" x 43" x 30" Box -~ - 077 tons per ft.
Displacement, or as follows:-

Weight of ship - net tons - 2500 - 43!
Weight of cargo " - 11000 -19
Recerved Buoyancy 3400 - 6'

Total displacement
16900 - 30!
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UNITED STATES PATENT OFFICE.

ALEXANDER McDOUGALL, OF DULUTH, MINNESOTA.

SHIP-HATCH.

1,270,428,

Specification of Letters Patent.

Patented June 25, 1918.

Application filed September 22, 1917. Serial No. 192,690.

To all whom it may concern:

Be it known that I, Auexaxoer McDou-
GALL, a citizen of the United States, residing
at Duluth, in the county of St. Louis and
State of Minnesota, have invented certain
new and useful Improvements in Ship-
Hatches, of which the following is a specifi-
cation, reference being had therein to the ac-
companying drawing.

This invention consists of certain novel
and useful improvements in ship hatches and
the method of making same water and air
tight and relates particularly to a class of
ship constructed with a view of receiving the
wash of waves upon her deck while at sea
and upon which type of ship a number of
patents have been recently issued to me.

The specific form of hatch and coaming
to which this invention is peculiarly appli-
cable is such as that disclosed in my United
States Patent Number 1,199,802, dated Oct.
3rd, 1916 and entitled Ship hatch.

The principal object of the invention is
to provide means and disclose a method by
which such hatches may be made quickly and
securely water and air tight, not only for
the purposes of ordinary maritime com-
merce, but to provide against sinking of the
ship in the event of accident or damage by
acts of warfare.

Other objects and advantages of the inven-
tion will appear in the further disclosure of
same.

Referring to the accompanying drawings
forming part of this application and in
which like reference characters designate
like parts:

Figure 1 is a top plan view of a fragmen-
tal portion of the deck of a vessel equipped
with the general form of hatch cover and
coaming disclosed in my patent above re-
ferred to, one of the hatch covers being
partly removed from its respective opening,

Fig. 2 is a vertical sectional athwartships
view through a portion of one of the hatch
covers and the hatch coaming,

Fig. 3 is a similar view taken fore and
aft the hatch and centrally thereof illustrat-
ini:ri the manner of adjusting the hatch cover,
an

Fig. 4 is a similar though fragmental view
illustrating the manner of applying the hook
for moving the hatch covers fore and aft.

1 represents the deck of the vessel and 2
the hatch openings therein, which are com-
mon in the art. 3

Securely fixed to the deck 1 and about the
edges of the hatch openings 2 is the low flat
metal bar 3 forming the hatch coaming, the
upper face of which is inelined downwardly
away from the hatch around the entire sur-
face thereof and provided with a plurality
of hatch bolt holes 4 which are spaced to
register with similar holes 5 in the hatch
cover 6 when the latter is in place, the holes
in the cover, being plain straight iloles, and
those in the coaming, being internally screw
threaded for receiving the similarly formed
hatch bolts 7, and each hole in the coaming
being provided with a drain slot or limber
8, all of which construction is similar to that
known in the prior art, except that the pack-
ing 9, which is let into the upper face of
the hatch coaming 3, iz located upon the
inner side of the row of hatch bolt holes,
instead of upon the outer side as shown in
my patent above referred to, and which loca-
tion herein disclosed forms an important
part of my present invention. In practice
the placing of fixed strips of rubber outside
of the row of holes has proven to be defective
in that it becomes possible under certain con-
ditions for air or water to work through the
holes about the bolts and eventually into the
hatchway, but when the packing is placed
inside of the row of holes, such action of the
water or air becomes impossible.

Within the upper inclined face of the
coaming 3, close to the inner edge of the
line of bolt holes 4 and continuous around
the entire hatch is formed a groove or chan-
nel 20, it being preferably wider at the bot-
tom than at the top and of a size to snugl
hold the round cord or packing 9 and whic
latter is of a size to be readiFy removed at
any time and replaced by a new one.

The groove 20 is preferably of a size and
shape similar to that known in the art in
which rubber or other packing material is
permanently embedded, but, as before stated,
its location and relation to the bolts 7 is one
of the essential features of my present in-
vention.

Within this groove is removably placed
the cord or packing 9 which is preferably
round in form and which may be a common
rope suitable for the purpose or a specially
prepared packing, it being placed in the
groove with the ends thereof abutting each
other. The groove being angular in form
and the packing round permits of greater
scope of the elastic property of the packing
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and when damaged or becoming inefficient
from any cause may be quickly removed and
replaced by a new one.

To further insure a tight joint between
the coaming and the hatch cover and to pro-
vide against the necessity of having to force
compressed air within the hull of the vessel
when danger of sinking occurs, which would
require an exceptionally tight hateh joint. T
have provided a smaller flexible eord -10,
such.as cotton or the like, which is placed
between the hateh cover and the coaming
and inside of the packing 9, as illustrated in
Fig. 2 of the drawings. This cord would
ordinarily be put in place after the cover is
positioned over the coaming and as is ob-
vious may be so placed by holding one end
fixed and passing the other around the entire
hatch and drawing it tightly into the crack
between the cover and the coaming until the
two ends are crossed one over the other when
the hatch bolts 7 are put in place and the
eover screwed tightly upon the cord and
the packing. As a still further precaution
against leakage of air or water, I have illus-
trated a second loose and larger cord 11
which may be placed in position after the
hatch bolts have been applied and which are
pinched 'simultaneously with the smaller
cord 10 and the packing 9 when the bolts are
screwed home.

- It is evident that with care the cord 10
might be placed about the coaming before
the hatch cover is drawn into position, but,
in practice, I prefer to employ the method
first. described.

Adjacent the sides of the hatch coaming 3
across the ends of the hatches and in a con-
tinuous line intermediate of the hatches, is
securely fixed to the deck 1, either by rivet-
ing or bolting thereto, a plurality of guide

egs 12. These pegs are preferably cylin-

rical in shape and are slightly round on
top to form as smooth and yieldable engage-
ment as possible with the hatch covers when
contacting same and are spaced a slight dis-

. tance outside of the normal path of the hatch

50

55

' pegs 13—13 as securely fixed to the

60

cover. These pegs act as guides to the hatch
cover to prevent them becoming materially
dislodged from proper alinement either
while upon the coaming or when being
moved to.or from same. In the preferred
arrangement, of hatches as illustrated in
Fig. 1 the distance between the hatch open-
ing is somewhat greater than the width of
a single opening and I have illustrated in
such space adjacent one hatch opening two
eck 1
and which act as stops for the hatch cover,
which is drawn against same, to prevent the
cover from being entirely withdrawn from
the coaming for obvious reasons, and there

" are alsofixed to the deck and in close prox-

imity to the edge

of each hatch toward

66 which the cover is drawn when closing the

1,270,428

hatches, two similar pegs 14, they acting as
stops to the hateh cover for properly posi-
tioning same.

As a means for drawing the hatch covers
to or from the coaming, I have illustrated
the elip 15 fastened centrally to each for-
ward and after edge of the hatch cover, the
free end of said ¢lip being inclined up-
wardly from a plane with the top of the
cover and having a suitable hole 16 there-
threugh to admit of ready application of the
line-hook 17 and by which the cover may be
manipulated fore and aft of the vessel.

Adjacent each forward and after edge
of the coaming 3 and centrally thereof is se-
curely riveted to the deck 1 a small piece of
plate 18 having a hole 19 therethrough
which hole should approximately register
with the hole 16 in the corresponding clip 15
above same when the hatch cover is in place
on the coaming. When these holes do not
properly register a small hand bar such as
1llustrated at 21, which may be a bar for the
purpose or the shank end of the wrench
used in applying and removing the hatch
bolts, is inserted through the hole 16 in the
hatch cover clip and the end engaged within
the hole 19 in the plate 18.

When thus applied, a comparatively
slight movement of the bar in any desired
horizontal direction will move the hatch
cover slightly and by which the holes in the
cover and the coaming are easily made to
properly register for application of the
hatch bolts.

In this manner the clips 15 are made to
perform a double funection both of which
are very essential in the practical manipu-
lation of the hatch covers.

It is known in the art that in the success-
ful use of a large hatch cover operated as a
single unit some fore and aft supports in
the hatchway become necessary and these I
have illustrated at 22 as removable strong-
backs and which may be installed or re-
moved as desired.

While T have illustrated the flexible loose
cords which are not let into the coaming as
being in combination with a larger packing
cord which is let into the coaming it is evi-
dent that either separately might prove suffi-
cient for the conditions in hand and that
largely depending upon the service in which
the vessel was engaged, but it has proven in
practice to be very desirable to use the loose
cords within the joint when a permanently
fixed rubber packing is used as in my former
patent above referred to.

Thus I have provided a simple, cheap and
efficient form of water and air tight hatch,
the same being exceedingly inexpensive, easy
of application and adjustment and one'that
restores to the deck of the ship when bolted
in place a wniform yieldable structure over
the entire area of the deck and forms little
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or no obstruction to the water when the deck
is awash. '

While 1 have shown the hatch cover as be-
ing composed of a single metal plate, it is
evident that the same may be bualt up of a
plurality of plates if desired and that vari-
ous other modifications of the specific con-
struction illustrated and within the scope of
the invention may be resorted to without de-
parting from the spirit thereof.

Having thus described my invention, what
T claim as new and desire to secure by Let-
ters Patent, is:

1. Tn a ship hatch the combination with a
low flat hateh coaming having an upper sur-
face inclined downwardly from the hatch
opening. a packing embedded within such
surface and a hatch cover, of hatch bolts
passing through the cover and engaging the
coaming outside of the packing.

2. A ship’s hatch comprising in combina-
tion a low flat coaming about the hatch, said
coaming having ‘an upper surface inclined
downwardly from the hatch and carrying a
packing embedded within the inelined sur-
face, a hatch cover covering the entire open-
ing and the upper surface of the coaming,
bolts passing through the hatch cover and
into the coaming outside of the packing and
a row of upstanding guiding pegs fixed to
the deck adjacent each end of the hatch and
intermediate of same for guiding the hatch
covers as they are moved to and from the
hatches.

3. A ship’s hatch comprising in combina-
tion a low flat coaming, said coaming having
an upper surface inclined downwardly from
the hatech and carrying a resilient packing
embedded within the inclined surface, a
hatch cover for cotperatively engaging the
coaming, bolts passing through the cover
and into the coaming outside of the pack-
ing, flexible removable cords placed interme-
diate of the cover and the coaming. one be-
tween the packing and the innermost edge
of the coaming and the ofher outside of the
bolts and adjacent the outer edge of the
hatch, means for sliding the hateh cover to
and from the hatch and means for guiding
the cover as it is being operated.

4, The combination with a ship’s hatch,
having a low flat coaming about the opening
thereof, said coaming having an upper sur-
face inclined downwardly from the hatch,
a resilient rubber embedded within the
coaming, a slidable cover for coiperative en-
gagement with the coaming and bolts ar-
ranged outside of the resilient packing for
forcibly holding the cover down upon the
innermost corner of the coaming and the
packing, of a removable flexible cord insert-
ed intermediate of the cover and the coam-
ing in such a manneras to be impinged si-
multaneously with the packing substantially
as deseribed.

3

5. The herein deseribed method of mak-
ing a water and air tight hatch cover joint
in'which a space eccurs intermediate of the
cover and the coaming, of placing a flexible
cord within such space and wholly about
the ‘hatch before binding the hatch cover
and coaming together whereby the cord be-
comes tightly impinged intermediate of the
cover and coaming and effectually cables such
joint, ' ‘

6. The hevein deseribed method of mak-
ing a water and air tight hatch cover joint
in which a graduated space occnrs interme-
diate of the cover and the coaming and the
two held together by screw bolts, of holding
at one corner of the hatch one end of a flexi-
ble cord, passing around the hateh with the

ite end of the cord and having it
snugly fit into ‘the graduated space on all

four sides of the hatch; then crossing the s:
ends of the cord at the first mentioned cor-

ner of the hatch and drawing the cover down
-tiﬁltxﬁly wpon the cord by means of the screw
bolts.

7. In a ship’s hatch, the combination with
a low flat hatch coaming having an npper
surface inclined downwardly from the
hateh opéning, ~of an ‘angularly shaped
groove formed in the upper surface of the
coaming and entirel{ around the hatch, a
removable round packing within the groove,
a row of bolt holes adjacent the groove and
upon the onter side thereof in respect to the
hatchway, a hatch cover having holes regis-
terable with the holes in the coaming and
bolts in the holes for holding the cover
tightly upon the coaming and the packing.

8. In a ship’s hatch, the combination with
a low flat hatch coaming having an upper
surface inclined downwardly from the
hatch opening, a continuous groove formed
in said surface wholly about the hatch and
a hatch cover, of a removable round pack-
ing cord within said groove and hatch bolts
arranged adjacent to and outside of the
packing for holding the cover tightly
against the packing and the coaming.

9. The combination with a ship’s hatch,
having a cover operated as a single unit and
held in place by hatch bolts, of a clip fixed
to the edge of the cover and having a hole
therethrough for engagement either with a
hook and line for moving the cover on and
off the coaming. or a hand bar for final ad-
justment of the cover hefore applying the
bolts.

10. In combination, a hatch coaming hav-
ing an upper face inclined downwardly
away from the hatch, a hatch cover oper-
ated as a single unit normally resting upon
the innermost edges of the coaming, regis-
terable holes in the coaming and in the
cover, a clip having a hole therethrough fas-
tened centrally to each forward and after
edge of the hatch cover by which the cover
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may be drawn to or from the ccaming, a
plate fixed to the deck upon which the hatch
1s located adjacent the coaming on each for-
ward and after side thereof and beneath the
clips, and holes in the plates which substan-
tially register with the holes in the clips,
whereby aghand bar may be placed through
the hole in one of the elips and the lower
end engaged in the hole in the correspond-
ing plate for moving the hatch cover.

11. In combination, a hatch coaming hav-
ing an upper face inclined downwardly
away from the hatch and having bolt holes
therein, a hatch cover operated as a single
unit, normally resting upon the innermost
edges of the coaming and having holes
therein registerable with the holes in the
coaming, a clip having a hole therethrough,
fastened centrally to each forward and
after edge of the hatch cover and by which
the cover may be drawn to and from the
coaming, a hole supported by the deck npon
which the hatch is located adjacent the
coaming on each forward and after side
thereof beneath the clii)ls and substantially
registering with the holes in the eclips,

1,270,428

whereby a hand bar may be placed through
the holes in the clips and engaged in the
hole on the deck for adjusting the hatch
cover to place.

12. In combination a ship’s hatch coaming
having bolt holes therein, a hatch cover op-
erated as a single unit normally resting
upon the coaming and having holes therein
registerable with the holes in the coaming,
a clip having a hole therethrough fastened
centrally to each forward and after edge of
the hateh cover by which the cover may be
drawn to and from the coaming or adjusted
while upon the coaming, a hand bar ex-
tendible through the holes in the elips,
means below the clips and supported by the
deck of the ship for engagement with the
end of the hand bar to hold same against
movement while adjusting the hatch cover
to its proper position.

In testimony whereof I hereunto affix my
signature in the presence of two witnesses.

ALEXANDER McDOUGALL.

Witnesses:

L. C. Broxson,
S. Gro. STEVENS.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
Washington, D. C.”
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UNITED STATES PATENT OFFICE.

ALEXANDER McDOUGALL, OF DULUTH, MINNESOTA.

SHIP-HATCH.

1,199,802.

Application filed September 27, 1915.

To all whom it may concern.:

Be it known that I, Avexaxper McDou-
cALL, a citizen of the United States, resid-
ing at Duluth, in the county of St. Louis
and State of Minnesota, have invented cer-
tain new and useful Improvements in Ship-
Hatches, of which the following is a speci-
ficatiton, reference being had therein to the
accompanying drawing.

This invention consists of certain im-
provements in ship hatches.

The object is simplicity in construction
and method of manipulation, of a water and
air tight ship hatch cover.

In large modern vessels, having numerous
hatches, the matter of opening and closing
the hatches and making the same water
proof, air tight and strong is very impor-
tant and the use of many small interlocking
sectional covers necessitating the use of tar-
paulins for keeping the water off have not
proven as effective and economical as de-
sirable, this being especially true when air
tight hatch covers are necessary.

Another object is to overcome the objec-
tion and disadvantages of high coamings
now commonly used on vessels.

Still another object is to form a hatch
cover that may be put on or taken off with
the least expenditure of labor or time pos-
sible, and when secured upon the hatch will
fully restore to the ship the strength other-
wise lost by the hatch openings.

In the accompanying drawings forming
part of this application and in which like
reference characters indicate like parts:—
Figure 1, is a top plan view of a fragmental
portion of a ship’s deck equipped with my
improved hatch and showing one hatch cover
withdrawn from the hatch. Fig. 2 is an en-
larged vertical cross section of the coaming
and hatch cover through one of the hatch
bolts, and Fig. 3 is a broken vertical sec-
tional view through the deck showing the
position of the hatch cover when removed.

1 represents the deck of a vessel such as
found in steel freighters, they being the
class of ship to which my invention is par-
ticularly applicable.

2 represents the hatch openings in the
deck 1 and 3 the hatch covers.

In my improved construction the hatch
opening is surrounded by a heavy flat steel

Specification of Letters Patent.

Patented Oct. 3, 1916.
Serial No. 52,802.

bar 4, securely riveted to the deck 1, the in-
side of the bar being flush with the inside
of the hatch opening. The top surface 5 of
the bar 4 is inclined downwardly away from
the hatch on all sides and adjacent the outer-
most edge of the bar 4 and on all four sides
of the hatch is formed a suitable dove tailed
groove, 6, for the reception of the packing
7 which snugly fits therein and projects up-
wardly slightly above the top surface 5 of
the bar, but somewhat below a level with
the inner-most corner of the bar. Thus
when the hatch cover 3 rests normally in
place over the hatch it will be supported en-
tirely upon the inner-most edges of the
coaming and not touch the packing.

Spaced apart within the coaming 4 and
intermediate the inner edge thereof and the
packing 7 is formed a series of screw thread-
ed holes 8 into which screw threaded hatch
bolts 9 are designed to fit, each hatch cover
3 having a series of blank holes 10 about
the edges thereof, which register with the
holes 8 when the cover is in place upon the
coaming.

When the hateh is to be secured in place
the bolts 9 are placed within the holes 10 in
the cover and screwed into the holes 8 in the
coaming until the edges of the hatch cover
are drawn down tight upon the packing 7
and a water and air tight connection ef-
fected.

The method of securing ship hatches by
means of a plurality of screw threaded bolts
is well known and forms a very simple and
expeditious manner of such attachment.

Upon the under face of the bar 4 and com-
municating with each hole 8 therein is
formed a small limber or open groove 11
for the purpose of draining the holes and
whereby any water or dirt may be prevented
from collecting within the bottom of the
holes.

Along the sides of the hatch coamings,
spaced a slight distance therefrom and se-
cured to the deck are metal bars 12—12
which may extend the full length of the
deck of the vessel and be made to cobperate
with similar bars 13—13 upon the extreme
edges of the deck, in providing a track for
traveling cranes such as are sometimes used
on such vessels. The bars 12—12 being
somewhat higher than the hatch covers when
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in place act as a guide for same and insure
the proper travel of the cover when drawn
on or off. An angle bar such as indicated
in dotted lines 14, Fig. 2 may be used in lien
of the bar 12 if preferred and answer the
identical purpose.

Upon the deck 1 and preferably abreast
one fore and aft edge of each hatch coaming
are fastened a pair of angle iron clips
15—15, they being of a length to act as a
suitable stop for the next succeeding hatch
cover when it is drawn off the hatch and the
edge thereof engages the stop as it rests
upon the deck of the ship. the opposite edge
of the cover resting at the same time upon
the inner edge of the coaming as illustrated
in Fig. 3 of the drawings.

The opposite ends of the clips being
abreast the coaming answer as a stop to the
local hatch eover as it comes to place on the
coaming. However any other suitable ar-
rangement of stops and guides may be re-
sorted to without departing from the spirit
of the invention.

For sliding the hatch covers on or off I
prefer to use a single line 16 having a bridle
17—17 formed in the end thereof and which
may be removably attached to the edge of
the hatch cover in any desired manner, as
for example, by hooks slipped into the
proper bolt holes for even graft upon the
cover or it is possible a single line attached
to the edge of the cover would answer every
purpose as it is amply guided in its course
to and from the hatch.

The power for operating the line 16 would
be derived from the deck winches (not
shown) or other suitable source, or could be
operated by hand in the absence of such
power.

While I have shown the cover as being
made of a single plate, it is evident that the
same may be composed of a plurality of
pieces, though having a smooth under sur-
face, if preferred.

It will be seen that the inclination of the
upper surface of the coaming and its height
above the deck are such that the cover will
at no time engage the packing 7 until drawn
down thereupon by the hatch bolts as above
described, thus all abnormal wear upon the
packing is avoided. .

Having thus described my invention what
I claim as new and desire to secure by Let-
ters Patent, is:

1. The combination with a ship hatch-
way of a low flat coaming surrounding
the hatch, and having the® upper surface
thereof inclined downwardly from the hatch
for supporting the hatch cover upon the

inner-most edge of the coaming.

i

2. The combination with a ship hatchway
of a flat rectangular shaped coaming sur-
rounding the hatch and having the upper
surface thereof inclined downwardly, screw-

1,199,802

threaded holes within the coaming and lim-
bers leading from each hole in the coaming
to the exterior thereof.

3. The combination with a ship hatchway
of a flat metal coaming surrounding the
hatch and securely fastened to the deck of
the ship, screw-threaded holes within the
coaming and limbers communicating with
each hole in such a manner that any water
lodging in the holes will be discharged upon
the deck.

4. A ship hatch comprising a coaming
bar of substantially rectangular oblong
shape in cross section, having the upper sur-
face thereof inclined downwardly from the
hatch, a resilient packing within the upper
surface of the bar, a hatch cover composed
of a single flat plate and means for spring-
ing down and holding the edges of the plate
securely against the packing to form a
strong tight hatch.

5. A ship hatch comprising a coaming bar
quadrilateral in cross section having the up-
per surface thereof inclined downwardly
from the hatch, a resilient packing within
the upper surface of the bar, a hatch cover
composed of a single flat plate, means for
springing down and holding the edges of the
cover securely against the packing and
means for removing and replacing the cover
in its entirety without injuring the packing.

6. A ship hateh comprising a low flat
coaming surrounding the hatchway, the up-
per face of the coaming being inclined down-
wardly from the hatch, a resilient packing
within the upper face of the outer edge of
the coaming, a cover composed of a single
unit of sheet metal, means for removing the
cover and allowing one edge thereof to rest
upon the deck of the ship and the opposite
edge upon the coaming without in any man-
ner injuring the packing.

7. The combination with a ship hatchway
of a low flat coaming surrounding the hatch,
a cover for the hatch composed of a single
metal plate and fixed members extending
above the coaming at the sides of the hatch
and longitudinal the deck of the ship as
guides for the covers whereby the latter may
be readily slid off and on in their entirety.

8. In a vessel having a plurality of hatch-
ways through the main deck thereof, the
combination of low flat coamings surround-
ing the hatches, covers for each hatch com-
posed of a single member, means for sliding
the covers fore and aft in their entirety and
stops adjacent one side of one hatch for
stopping the cover as it comes to place upon
the coaming and the opposite ends of the
stops acting as a stop for the next succeed-
ing hatch cover when it is removed from its
hatch.

9. The combination with a vessel having
a plurality of hatchways through the main

70

75

80

85

90

95

100

105

110

115

120

125

deck thereof, of a cover for each hatch com- 130



1,199,802 8

posed of a single unit of metal, a railroad
track upon each side of the row of hatches
and the inner rail of each track acting as a
guide to the hatch covers as they are moved

3 fore and aft.

10. The combination with a vessel having
a plurality of hatchways through the main
deck thereof, of a cover for each hatch com-
posed of a single unit of metal, means for

10 manipulating the covers in their entirety, a

rail upon each side of the hatches for guid-
ing the covers and stops fastened to the deck
of the vessel for limiting the fore and aft
movement of the covers.

In testimony whereof I hereunto affix my 15

signature in the presence of two witnesses.
ALEXANDER McDOUGALL.
Witnesses:
A. C. Duxn,
S. Gro. STEVENSs.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents.
Washington, D. C.”
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ALEXANDER McDOUGALL, OF DULUTH, MINNESOTA.

AUXILIARY STEERING DEVICE FOR VESSELS.

1,199,803.

Specification of Letters Patent.

Patented Oct. 3, 1916.

Application filed November 15, 1915. Serial No. 61,498,

To all whom it may concern:

Be it known that I, Arexaxper McDou-
GALL, a citizen of the United States, residin
at Duluth, in the county of St. Louis an
State of Minnesota, have invented certain
new and useful Improvements in Auxiliary
Steering Devices for Vessels, of which the
following is a specification, reference being
had therein to the accompanying drawing.

This invention consists of certain im-
provements in auxiliary steering devices for
vessels and relates particularly to such
means for use in connection with vessels
such as canal boats and the like and espe-
cially in large vessels where it is necessary
to make sharp and cramped maneuvers of
same, or as means for steering the vessel in
the event of her rudder being disabled while
at sea. :

It is now customary to construct vessels
as long and large as possible to obtain a
maximum carrying capacity, and in many
cases such vessels when navigating restrict-
ed waters, such as canals, narrow channels,
and docking slips, become unwieldy and
hard to manipulate to best advantage, as
heretofore the only means of steering is at
the stern, and with my auxiliary steering
device applied, both ends of the vessel be-
come readily manageable.

A further object is to provide such a de-
vice that can be readily brought into action
when needed or stored away within the ves-
sel and offer little or no obstruction what-
ever to the customary navigation of the
vessel.

In the accompanying drawings forming
part of this application and in which like
reference characters indicate like parts,
Figure 1 is a side elevation of a fragmental
portion of the bow of a vessel equipped with
my improved steering mechanism ready for
action, and Fig. 2 is an enlarged top plan
view of same.

Referring now to the drawings, 1 repre-

" gents the deck of the vessel and 2 and 3 the

50

o
o

side plating of same, the vessel being of
metal construction, as is common in the art.

4 represents the stem of the vessel, against
the sides of which the plating 2 and 3 is
securely riveted, and against which plating,
longitudinally the sides of the stem, I pro-
pose to securely fasten the angle bars 5—5,
they extending the full length of the stem,
or not, as desired. These bars extend for-
wardly a short distance beyond the stem,

with their angled ends 6—6 facing each
other forming a dovetail channel or groove
7, longitudinally the face of the stem 4,
which is for the reception of the steering
device.

A guide frame 8 being U-shaped in cross
section, and having a central bulb shape
tongue 9 which is designed to engage the
dovetail channel 7 of the stem, forms the
guiding member of the steering device.
This frame at its upper end is securely fas-
tened to the housing 10 which contains the
motors 11-—11 that drive the propellers
12—12, the latter being journaled upon the
shaft 12’ within the housing 13, securely
fastened to the opposite end of the guiding
frame 8. Screw threaded pipes 14 and 15
form tubular connections between the hous-
ings 10 and 13 and are so positioned there-
with as to provide suitable conduits for the
sprocket chain 16 which transmits power
from the motors to the propeller shaft 12’.

Any suitable form of sprocket wheel 17

is mounted upon the motor shaft and con- 3

veys power through the chain 16 to a simi-
larly suitable sprocket wheel not shown,
mounted upon the propeller shaft 12’. The
motor housing 10 is thus supported some
distance above the propellers to provide
means whereby the latter may be submerged
without the former being subjected to the
action of the water. However the whole
device is supposed to be water tight and en-
abled to withstand any adverse action of
same. A more simple embodiment of the
device might result in mounting the motor
directly upon the propeller shaft or at least
much cloger thereto than illustrated. Such
departure however, would be considered
within the scope of the invention and I pre-
fer the construction as illustrated, and while
I have shown twin electric motors 11—11
as a convenient form of power, it is under-
stood that a single motor might be used if
preferred, or that certain forms of internal
combustion engines or other motors could
be made to perform the same functions,
without departing from the invention.
When the electric motor is employed, the
device may be readily controlled by the
pilot of the vessel or by one located at any
place desired on the vessel which makes elec-
tric power especially applicable for the pur-
pose. 'The propellers are designed to be op-
erated in either direction by manipulation
of the motor and are both fixed to the shaft
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12" and it is quite possible that a single pro-
peller would answer the purpose in some
cases. : .

As a means for raiging and lowering the
device and moving it to and from its storage
quarters, I provide a simple shears, the legs
19—19 of which are pivotally mounted at
20—20 upon the deck of the vessel and a
suitable tackle 21 suspends the steering de-
vice from the free end of the shears, said
tackle being manipulated in any desired
manner from the deck of the vessel, and the
shears may be controlled with any form of
tackle desired, as suggested in dotted lines
22, or other means of raising or lowering the
device may be resorted to. I prefer to form
a pocket within the bow of the vessel by
suitable thwartship walls 23 and 24, there
being a suitable hatch within the deck of
the vessel for access to the pocket. Thus
the steering device in its entirety may be
quickly raised and put into the pocket and
the shears lowered upon the deck to form
as little obstruction as possible, or when
being used as a steering mechanism, the
shears may be allowed to remain flat upon
the deck and still form no obstruction.

Thus I have provided simple and com-
paratively inexpensive means for the suc-
cessful control of the bow of the vessel
laterally and yet one that alters to a very
small degree the customary construction of
a vessel, and one that may be applied to
most any form of vessel now in use.

Having thus described my invention what
I claim as new and desire to secure by Let-
ters Patent, is—

1. In a device of the character described,

the combination with a vessel having a ver-

tical channel in the stem thereof, of a pro-
pelling mechanism removably engaged with-
in the channel, a pocket within the bow of
the vessel and shear legs upon the deck of
the vessel whereby the propelling mechan-
ism may be either adjusted to the stem of
the vessel or stowed away in the pocket.

2. A device of the character deseribed
comprising a vessel, a vertically disposed
pocket in the bow of the vessel, a shear leg
derrick pivotally attached to the deck of the
vessel aft of the pocket and extendible be-
yond the stem of the vessel, and a portable
motor driven propeller made applicable to
the stem of the vessel and suspended from
the derrick whereby the propeller may
either be applied to the stem of the vessel
or stowed away in the pocket.

8. In a flush decked vessel having a ver-
tically disposed compartment. in the bow
thereof and a vertical stem, of a derrick
pivoted to the deck abaft the pocket and re-
movably carrying upon its free end a motor

1,199,803

driven propelling mechanism whereby the
latter may be suspended for action and in
engagement with the stem while the der-
rick remains flat on deck for passing under
bridges or the like.

4. The combination with a vessel, of a
shear legged derrick pivoted upon the deck
of the vessel and extendible beyond the stem
thereof, and a motor driven steering pro-
peller suspended from the free end of the
derrick and in engagement with the water
when the derrick is resting horizontally
upon the deck as and for the purpose de-
scribed.

5. In combination with the bow of a ves-
sel having a vertical stem with a dovetailed
channel therein, a motor driven propelling
mechanism having means for engaging the
channel and embracing the stem and slid-
able vertically thereupon and a derrick piv-
otally attached to the deck of the vessel in
such a manner that the derrick may support
the propelling mechanism in the water while
resting parallel upon the deck.

6. In combination with the bow of a ves-
sel having a vertically disposed pocket
therein and a vertical stem with a dovetailed
channel therein, a motor driven propelling
mechanism having means for engaging the
channel and embracing the stem and slid-
able vertically thereupon and a derrick upon
the deck of the vessel for suspending the
propelling mechanism - while in action or
placing it into the pocket.

7. An auxiliary steering device for ves-
sels having a vertical stem, comprising
means for slidably engaging the stem, a
motor housing rigidly fixed to the upper end
of said stem engaging means, a motor with-
in the housing, a propeller shaft housing
fixed to the lower end of said means, a shaft
within said last named housing, a propeller
upon said shaft, means for transmitting
motion from the motor to the propeller
shaft, and a derrick upon the deck of the

- vessel for raising and lowering the steer-

ing device.

8. A vertically adjustable auxiliary steer-
ing device for vessels, comprising a motor
driven propeller suspended from a derrick
upon the deck of the vessel and a guide
frame for supporting the motor and propel-
ler and embracing the stem of the vessel to
prevent horizontal movement of the steer-
ing device, substantially as described.

In testimony whereof I hereunto affix my
signature in the presence of two witnesses.

ALEXANDER McDOUGALL.

Witnesses:
A. C. Duxx,
S. Gro. STEVENS.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents.
Washington, D, C.”-
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UNITED STATES PATENT OFFICE.

ALEXANDER McDOUGALL, OF DULUTH, MINNESOTA.

JURY-RIGGED SAIL FOR SHIPS.

1,243,198,

Specification of Letters Patent.

Patented Oct. 16, 1917.

Application filed October 26,1916, Serial No, 127,907.

To all whom it may concern:

Be it known that'l, Arexaxper McDou-
GALL, a citizen of the United States, resid-
ing at Duluth, in the county of St.' Louis
and State of Minnesota, have invented cer-
tain new and useful Tmprovements in Jury-
Rigged Sails for Ships, of which the tollow-
ing 1s a.specification, reference being had
therein to the accompanying drawing.

This invention consists of certain improve-
ments in auxiliary propelling mesans for ves-
sels and relates particularly to a set of jury
rigged sails for such purpose, they being
especially applicable to ships having flat
decks free from high hatch coamings, deck
winches, bulwarks or other obstructions
which might interfere therewith.

The object is to provide a novel device of
this character which is readily accessible
either in emergency or for auxiliary means
of propulsion, one that may be easily ma-
nipulated by hand and occupy the least space
possible when stowed away.

Another object is to provide 'a form of
jury rigged sails that requires no_stays,

- shrouds or support other than a mast and
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which may be adjusted wholly by hand. =

Other objects and advantages will appear
in the further description of the invention.

In the accompanying drawings forming

art of this application and in which like
etters of reference indicate like parts:

Figure 1 is a side elevation of a flat decked
vessel equipped with my invention.

Fig. 2 is a top plan view of same.

Fi%. 3 is a midship cross sectional view of
the ship.

Fig. 4 is a vertical sectional view through
one of the mast sockets.

Fig. 5 is an enlarged elevation of one of
the masts having mounted thereupon one of
the sails partly reefed, and

Fig. 6 is a view of one of the masts having
mounted thereupon a sail wholly rolled up
and ready for stowing away.

1 represents the deck of the vessel in which
are numerous hatches 2 and which hatches
are covered by suitable plates 3, these latter,
when in place being bolted down upon a low
flat coaming 4 by suitable bolts 5, which con-
struction appears in patents previously
granted to me and known in the art.

In the preferred arrangement of my jury-
rigged sails, T place a mast step or socket 6
at each forward or after corner, as desired,
of the hatches, the base of the socket being

formed with an elevated projecting flange 7
of the proper height to rest upon the hatch
cover 3 and to be bolted therethrough by one
of the hatch bolts 5. * Upon the opposite side
of the socket and flush' with the bottom
thereof is a flange 8 which rests upon and
is 'bolted directly to the deck 1 'by a suit-
able bolt 9. ' By putting the socket adjacent
the hatches and utilizing one of the hatch
bolts for holding same, the mnecessity for
more numerous holes in' the deck of the ves-
sel is avoided and what holes are formed
therein as for the bolts 9, may be kept closed
either by wooden plugs or the bolts them-
selves, if desired, when the sockets are not
in place. . '

he sockets 6 are preferably made larger
at the top than at the bottom and the butt
of the masts 11 tapered to snugly fit therein
and are retained by means of suitable
through bolts 10 which pass'entirely through
both the mast and socket so as to make a
stout and secure footing for the mast re-
quiring no shrouds or stays whatever for ad-
ditional support.
"~ An eye 12 is formed upon the forward side
of each socket 6 for convenient attachment
of the sheet or clue line of the next sail for-
ward and a convenient cleat 13 is formed
upon the opposite side and which may be
used in the shipping and unshipping of the
masts.

The masts 11 are tapered from the top of
the steps to their upper ends and are, as com-
pared with the usual masts for such vessels,
comparatively short and stubby.

Each mast is fitted with a triangular
shaped, or leg of mutton sail 15 tightly fitted
thereto and without halyards or attachments
other than tight lashings about the mast as
illustrated at 14, and which secure fastening
of the sail to the mast is for the purpose of
permitting the sail to be clued about the
mast for shortening it in lieu of reefing, and
this is accomplished by passing the leach of
the sail about the mast one or more times as
desired, and the sail being thus wound up
about the mast results in reducing its area to
the force of the wind and obviates the neces-
sity of reef points and their use, the foot of
the sail being inclined upwardly toward tne
clue, to clear the deck well.

A still further object of the sail and mast
being securely united is to permit of the
former being entirely wound up upon the
latter for stowing away when not in use.
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It is evident that the mast sockets may
or may not be placed:-upon:therdeck at the
beginning of a voyage, depending entirely
upon the conditions anticipated by the
navigator and that the only provision what-
ever Imecessaty in the ‘éonstruction ‘of an
ordinary ship’s hull for .the utilization  of
my improved auxiliary device is the ad-
dition of a single hole in the deck of the
ship for each jury mast socket.

Thus I have provided an extremely sim-
ple and convenient auxiliary means for
making available to a ship while at sea, the

power, of the wind, either in addition to

other. forms of plopulsmn Or as provision
against ship wreck or loss in the event of
accident  to_ the other form of propulsion
used, and that without the accompanying
danger of loffy rigging, et cetera, as where
the OI'dllhlIV sail equipment is used.

Having thus described my invention what
I claim as new and desire to secure by Let-
ters Patent, is:

1. The combination with a ship of a plu-
rality of portable mast sockets, masts hay-
ing their basés tapered to snugly fit within
the, . sockets; means rfor holding 'the mast
against rotation and dleg of anutton sails
tightl lashed to the masts in:sueh a manner
as to be shortened by winding the sail about
the mast.

2. The combination with a ship, of a plu-

Gopies of this patent may be obtained for five cents each, by addressing the “Commissioner of l’atéaits,
‘Washington, D :

1,243,198

rality of portable mast sockets, masts hav-
ing ‘their bases tapered to snugly fit within
the sockets, means to prevent the masts re-
volving inthe sockets, and leg of mutton

~sails securely lashed to the masts in such a
‘manyer-#@s to be shortened by winding the
sails about the mast, substantially as and

for the purpose set forth.

3. The combination with a flush decked
vessel ‘having low flat hatches, of mast
sockets designed to overlap and be tem-
porarily fitted to opposite corners athwart-
ships of each hatch, portable masts hav-
ing leg of mutton sails tightly lashed there-
to and designed to'be wholly supported by
the sockets.

4. The combination with auxiliary pro-
pelling means for ships comprising -a tri-
angular shaped sail lashed tightly to a port-
able mast and means for securing the mast
without shrouds or stays to the deck of the
ship, of means for securing the mast against
rotation wherehy the exposecl area of the
sail may be reduced by winding it about the
mast.

In testimony whereof T hereunto- affix my
signature in the presence of two witnesses.

ALEXANDER MeDOUGATL:
“Witnesses: '
A. C. Duxy,
S. Gro.- STEVENS.
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MCDOUGALL STEZL PIATE HATCH COVER AND COAMING.

The coaming is a flat bar of steel six inches wide and 1-3/16"
thick at the inner edge and bevelled away from the hatech to 1" thick at
the outer edge, it having been srecially rolled in form, including 2 small
groove to hold the small rubber gasket or parafined cotton cord about the
gize of & lead pencil. This coaming and packing extends all around the

hatch.

The hatch is one single plate or four smaller plates made into
one by counter sunk butt straps on top. YThis plate is full size of the
hateh and coeming. It is bolted to the coaming by 1" steel machine bolts
having large sqdare heads. The bolts are 2' apart for general use; for
war purposes, 12" apart.

The hatch plates for sea-going canal boats are about 29' long by
9' wide fore and aft 5/16" thick. There are three medium weight strong
backs fore and and aft in the hateh, whiech help to carry the edge of the
plates wher moving them fore and aft, and the plates are pulled off or vrut

R L e o A O L g

on by a carstan or power wineh, end can be done much cuiecker than tarraulins
on other hetches: when secured down, they are as ticht as the side or hottom
of this, ard thus also restore the strength lost by cutting so large & hole

in the deck.

I think this kind of hatch will be used the world over: it makes
the heteh go perfeect for handling in port and security at sea.

CasSIRERPL T L v
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AUXILIARY STEERING DEVICE FOR VESSELS,

Bow Steerer for use in Canal or at sea for use as &
stand-by in case of rudder trouble. In case of break in the machinery,

with my sail plan, it will bring the ship to vort.

When the promneller is stopped, the rudder has no

control even if the ship has a moderate amount of masts and sails.
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MIDSHIP SECTION
SKETCH OF
PROPOSED PASSENGER SHIP
430'x 43'x 26°.
PLANNED FOR CUTTING IN TWO TO GO THROUGH CANAL.
A LARGER SHIP MAY HAVE TWO CENTER GIRDERS
AND HIGHER CARIN,
THIS SHIPS HULL CAN BE MADE IN HALF THE TIME
OTHER SHIPS ARE MADE,K IS SAFER AND RESULTS i
IN MUCH LESS SEASICKNESS ON BOARD. !
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PRIVATE YACHT MODEL.

& (o

This yacht ié of rectangular shared hull - 140' x 16' x 9',
heving fine lines with proportionate large power and fuel ecapacity
for long voyage. It also has a cebin elevated on turrets and pipes
so thet when among big waves, and loaded with fuel or water ballast,
the water from the crest of the waves is invited on deck to help
keep her from pitching, ,rolling or abusing herself, and thus help
to demonstrate the great advantage of this form of ship in very mmch
larger size for carrying passengers; - up from the smell of bilge
water, oil, etec., and with much less oscillating motion that causes
sea-sickness.

This, a fast,.eomfortable boat, built and operated at much
less cost than other boats of her size,

She could meke trips around the world.
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ECTANGULAR PASSENGER AND PAST CARGO STEAMER.

Proposed for tourist travel and prackage freight between
Chicago and Buffalo. This fast iake steamer to be 430' x 43' x 25' of

hull and with cebin accommodations for about 1000 passengers and room for

many automobiles.

She will heave air-tight, plate covered, large and numefous
hatches for quiekly handling package freight, fuel, supplies and baggage;
these hatehes practically on dock level and with special appliances to
give dispatch in port so the ship can make quick trips between Chicago
end Buffalo, where, doubtless, the rassenger list will be up to full
cepacity of the ship, and assure a profitable investment.

Her leke exverience may lead to building large, Rectangular
express steamers for the North Atlanfic thet Will egsure against sea-

sickness.
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A ROUGH ZSTIMATE OF THE CHICAGO AND BUFFALO PASSENGER SHTP,

If built to accommodate 1000 passengers and take care
of 100 sutomobiles and 500 tons of fast freight, each way for ten
round trips each year in less than three months.

The fare of each passenger to yield $20,00 net each way.
The money taken in for meals, berths and laundry should pay all
gervice exrense including the crew's food, washing, etc. and may
average about {7.00 per passenger.

The automobiles paying $20.00 per trip. Ixpress freight
peying ebout $2.00 per ton net.

AVERAGE RECEIPTS

800 passengers each way, 20 trips @ %20.00 each $320,000.
80 Automobiles each way 20 trips @ $20.00 each 32,000,
500 tons fast freight each way, 20 trins @ $2,00 20,000,
8572 ,000.

OPERATING EXPENSE,

Insurance (500,000 @ 3% $15,000
Fuel, 0il, Repairs, etc.
Engine & Boiler Dept 15,000,
Total Wage Officers & Crew
(ot ‘Cabin Crew) 60,000,
Advertising Agency, Dock, &
: Management 22,000,
" Repair, Pitout, etec. : 8,000

_120,000_

Or about 25% on a million. 250,000
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vessels under the American flag. The servict
rendered by these vessels, between New York
and Southampton, has not been paralleled in
duration and regularity by ships under any
other flag. It is estimated that the New York
alone has made no less than 676 trips across
the Atlantic, steaming not less than 2,200,000
miles or a distance equivalent to 88 times
around the world, and carrying hundreds of
thousands of passengers without the loss of a
life. The Philadelphia and St. Paul also have
distinguished records.

ing New York for Southampton.

express steamer leav
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Cross-section, drawn to exact scale, through the *Titanic.”
8424 x 92 x 108 FULL DERPTH .

Note % above waterline
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SAME SCALE

MEDQUGALLS PROPOSED RECTANCULAR SHIF
£00K 64X T/ FULL DEPTH.

SKETCH PLAN
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The Olympic, Queen of the 1. M. M.

fleets, and the World’s largest oil-burning steamship.
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PROPOSED RECTANGULAR PASSENGER SHIP,

This ship can be built very muech guicker, cheavrer and better
than other ships, and, when among big waves, will not abuse herself and
those on board by ritehing, rlunging, rolling and straining herself. This
allows of steadiser force ahead. This is mostly done by inviting some water

on deck,

All parts on deck subject to wave abuse are as substantial as the
forefoot or skeag of the ship, which are always under water. Her deck,
hatceh coamings and bolted hatch plate covers are as smooth, tight and secure
ag the sides or bottom of the ship.

: The hatches are large and numerous and practically on dock level -
so conveniently located for quickly handling cargo, fuel, surplies, baggage,
ete, - which will give the ship quiek dispatech in port.

In trade where cargo is more important, less cabin is equally
favorable for any size ship. i :

lly exrerience and study of more than forty MCDOUGALL Whaleback
ships at sea for more than thirty years, and now my exrerience with my
Rectsngular cargo steamer, the "R. L. BARNES", for nearly two years on
the Atlantic, has proven how little of the crest of the waves board them,
and very harmlessly in their thin wash and cuick leave. The weter that
boards the ship causes her to only reise and fall - but 1little fore and
aft or thwartship: this, from my personel observation on board, and letters
from her officers. L1t appeers to be & compromise between the normel deck
level of my ship and the uppermost crest of the waves, she still having
reserved buoyancy egual to the weight of the shir.

We also had the experience of the submarine and submersible vessel,
that weter on deck is necessary to keep the ship quiet and that hipgh free-
board sbuses and strains the ship among big waves and by my plen it is rossible
by water ballast while among big waves to regulate her draft, which is less
than with other ships of same size.
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. Less use of rudder. TIess drag.
' Among big waves forces straight shead with less power.

ADVANTAGES OF THE RECTANGULAR PASSENGER SHIP.

Can be built in half the time,

Pine lines at each end easily obtained.

Very much less cost to build and maintein,

Tess weight and simple construction.

Less draft for same size ship. Rsswwmnan ¢4 %W?%

Legs ship for same resnlts, and no gyroscope.

Low freeboard of hull compromlses with crest of waves.
Some of the crest harmlessly may board her.

It will help to keep the ship from abusing herself.
Legs pitehing, rolling and straining of ship.

Tess plunging and more steady wheel under water. b
Does not wallow and make wider swath, '

Hatehes and covers smooth and secure as sides and bottom.
Hatches large and numerous - practicelly on dock level.
Time saved in port meaning more trips.
Less investment - llore profits.

Cargo, fuel, stores, baggage, ete. quickly h&ndled.
Will have quick despateh in port.

Pasgengers up from smell in hull.

Paggengers and crew free from sea-sickness.




lly 28 yeers experience with suverimnosed cabins on 45 whalebacks;
the behavior of my Rectangular Torm Cargo Ship two years at sea; the meny
careful demonstrations with my rectangular passenger ship form models, made
to a scale, among big waves of corresponding size: my careful study has
proven to me all that I claim in the papers that accommany these pictures.

I have macde a great discovery in ship form that is impossible to
explain full by plens and letters, without a model, If your company is
interested in what [ say, it will be easy to demonstrate by & model made
to & one-quarter inch scale. liodel can be made of galvanized iron for the
hull, and tin for the upper portion. It should be fitted with approximate
weights of engines, boilers, auxiliaries and fuel set inside the hull. it
should be made with fore and aft, also thwartship bulkheads, which should
connect watertight to the bottom and top of the hull. At each of the after
corners of these mein compartments of the hull, make three-eighth inch holes
thru the deck so weter ballast can be either ejected or injected into these
compartments to trim the model, in addition to the weights of rarts already
in the hull. Thus, to show when on long voyage, much fuel has been consumed,
how the vessel can be devressed by water ballast to her best condition in

bad weather.

Sueh & model, true to a scale but in the rough, should be made by
a good workman in & week. The simplicity of meking thie model in as fine
lines as you choose, will astonish the company. The relative stability when
afloat because of the square bilges and low freeboard of hull inviting water
on deck, will show how little wants to board her: how thin it is; and how
quiekly and hermlessly it leaves the deck, and how little touches the super-

gstructure.

Then make exneriments among corresponding big waves to see how this
model does not piteh or roll as all other shiv forms do: and, | feel confi-
dent you will then, like myself, believe it is necessary to compromise with
the crest of the waves in provortion to the shir's freeboard and the top of



the crests, by encouraging vart of them on board to reduce the oscillating
motion: and by 8o doing, increase the forward motion or sneed ~f the ship,
which is not straining herself by a super-abundance of freeboard. Like
two children on a teeter-plank with a high ecenter pivot: force and weight
acting compromise by reducing the elevation of the pivot. e

“ F)-. ‘

,‘-;- - )
D X
.
= = T e =
. 4 e e "“\\
g% : B~ Y
d ; = =
T e, I W, W B B B B e iy B O O et e B ¥ 2
1 g = =D

R o 5 ¥ " : i
—ts R e T ~ S e S | IR e RV ) 1 ooy At



§
(S,

Fe vwi
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THE TAST RECTANGULAR FASSENGER SHIP PLANS.

Having emanated from my exnerience among ships, a brief history of which
is as follows:

I seiled 22 years, twelve years as Captain of the best lake passenger
steamers during summers, and spent winters on ship construction and trips to
Europe in search of shipping information.

Seven years as Shipping Agent and Contracting Stevedore, also controlling
a wrecking company.

For 30 years the principle in building some wooden ships and more than
150 large steel ships, 8 shipyards and 4 dry-docks. I have done very much
for the development of shipping on the Great Lakes and coastwise at sea.

In 1892 I built three 2500-ton steel ships before the St. Lawrence Canals
were Tinished, and I personally ran them thru the rapids to the sea and menoged
them at sea. That year I planned and built the "CHRISTOPHER COLUMBUS".

In 1893 I built 10 large steel ships at once, launching one each Saturday
for eight Saturdays in succession, and on the ninth Saturday, we launched two
4000-ton ships and a steel tug.

In 1894 I planned, built and managed the only U. S. Merchant Steamship, the

"OITY OF EVERETT", that then, ever went around the world or through the Suez
Canel. She is now towing ships across the Atlantie; her cabin on turrets.

_ In 1915 I offered my Rectangular ship plans and my services to our Govern-
ment, and often afterwards, while I was busy building their ships: but received
no encouragenent. I think, had I been given an opportunity, with my general
knowledge of shipbuilding and my plans, we could on all waterways in the United
States and Canade, with blacksmith shop outfits and mostly common labor, have
produced a thousand large torpedo proof steel ships, before our government
built one ship, and thus , at once reduce or stop submarine warfare for all

i .
S In 1917 I built three ocean ships on a sand bar, one of them a WONDER-
Rectangular in cross section, as referred to above. ﬁhe dogs not roll, pitch
or abuse hersgelf amone big waves on the ocean 1ike other ships, and her behavior
in bhad weather is good evidence of my unsinkeble ship and for my big rectangular

pegsenger ship.
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In 1917 I also built a shipyard in a swamp end from November
8, 1917, to February 20, 1918, built four steel ships while the ice
formed 38 inches thieck: 6000 tons of ice had to be taken out to parmit
of launching the first ship. This shinyard is now managed by my son
and is finishing the thirty first ship.

For twenty years I was active in sgitating shiprping for the
U. S. and the owners of the "NEW YORK" and "PARIS" gave me great »nraise
for the part I took in helping obtain their postal subsidy. From my
trips to and in Europe I became familiar with shipping the world over,
always having the best shipping papers and an ambitious desire to gain
informaetion to improve on the form of shirs. I believe I gained know-
ledge that would be valuable to others and, to get it on record, I
applied for patents to help introduce my views and ideas gained during
my long search for such knowledge. From this exnerience I have ac-
guired considerable data for private information for our Government
to be explained in the near future if I get the privilege of exhibiting

and explaining same.

I em nearly 75 years old, in splendid health, and while able,
wish to give information to those able to carry out the evolution of
my ideas in cargo, pessenger end naval ship degsign and construction -
a radic=l change to build the ship mo it will not abuse itself at ses,
ships than can be made very rmch quicker, cheaner and safer than other
ships, and thus avoid sea-sickness for many who would suffer on other

ships.
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MCDOUGALL SEA-GOING CANAL BOATS.

TWELVE MONTHS OPERATION FOR A FULL SIZED BOAT.

Season on Lakes and Canal---220 days, On Atlantiec Coast--145 days.
Making 10 round trips to New York, and 10 trips on coast in year.

On the 10 trips to New York and Return---- Loaded with mixed
cargo Bastward such as package freight, bulk grein-(oats prefereble)
about 2500 Tons. Then 2000 tons of iron reils, pipe end wire preferable,
for quick transfer to Canal barge at Buffalo or Black Rock. The steamer
delivering balance of her cergo &t any point in New York Harbor, or
alongside of other ships for exmort.

For the return trip, cargo, -mixed freight - say 2500 tons
through to Cleveland, Detroit or Chicago, and some boate to Duluth and
Fort William. Or, come light to Ithace or to Watkins, and take a
load of hard coal to Leke Ports. (This will take an extra day to hard

cozl points.)

Basing the sbove freight at One Dollar ($1.00) per ton net
to Buffalo,and New York, Three Dollars and Fifty Cents ($3.50) ver ton
East, and all west bound freight of mixed cargo and coal - ALL at
One Dollar and Tifty Cents per ton, or FIVE DOLLARS for Round trip
for Take and Canal for 220 days, and Fifty cents per ton net for
10 trips coal from Norfolk to Boston - 145 days, or as follows -

10 Round Trips to and from Hew York with
2500 tong et $5.00 per tem - - - - - -== - - . -$125,000

10 trips, Chicago to Buffelo, :
2000 tons at $1,00 per ton- - - - - - - - R L

145 days on the Coast in Coal and other
trade (This is ealculated on net tons
free of handling) - = - = = = = = = = = = = = - =~ 20,000

$165,000.

Ship Valuation at first about 400,000: later down to
$200,000, probably less, Crew and fuel also much the same - high at
first beeause of H. C. of L. and the shortage of boatmen for our
great fleet at sea, which are at the high rate of wages. Ilany are
learning, as in shipbuilding, we are working many sailors very fast
and in another year I expect plenty of themeat rates much lower
than my calculations herewith. The »rice of fuel will doubtless
come down much, and also the price of first complete ship. Before
the war, her cost would have been about {$150,000. It is fair to
expect with so many shipbuilders now, it may in the near future go
down to near this valueation, as investment and insurance expense.
These calculations are based on what I expect July 1920.

COMMENCING JULY 1920 YBRARIY EARNINGS, about-------- -=-3165,000,00
Insurance 5% on $300,000 - - - = = = - = - - = $15,000,00 Ze 1w
6 Officers for year - - - - - - - e = = - - - 14,000,000 -«
28 moy TOF YObY « = = =~ = ks » =miw s - - 14,000,00 7
Geel. oil Tor §0.000 mileg & ey + »~ - ~ =~ .~ 18,000,00
Pond & Supplies for yoB8E - = « = wa «'sc - = = 12,000,00 /
Agency Expense ver boat for year - - - - - - - . 800000 ¢ 81,000,00
Neot ‘Barhings for-year = =~ = —ialim 5 84,000,00
[5t I\-.t Lgerton :7:’«;(". :Kv,-'/.'- e \!:_1-}44!( &4 Kb ){;)‘45*-/”65'1“ —' ;
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NEW YORK CANAL CAPACITY.
BY MY ROUGH ESTIMATE

The capacity'will depend on the slowest lock,
which is claimed can be operated in twenty minutes each
way, and also the number of wide passing places.

The first year or two, while canal passages
are being increased, and boats are being built and better
fitted for the trade - Call it lockages both ways,
24 per day for 2280 days - - = = = = = = = = = = = = - -« = 5280

The United States and others now have
about one hundred small barges that will go through
three or four in a tow, and others may be in use to
take nart of larger cargoes ot Buffalo - Call it in

such lockages the first few years - - - - -~ = = - = - - - 1280
This will meke in large boats yearly

about = = = = = = = = = = = = = 4 @ @ & 4 = = = = = = - = 4000
Pigure one half of this for Chiecago

yearly about 2000, or an average of ten boats per

gay for 200 A8YB = = » = = = = = = « = @ = = = = = - - = -2000
Bach boat capacity of mixed cargo to

4000tons

Buffelo and Hew YOork - = = = = = = o =2 = = = = = = = = =

Bach ship in Chicego, an average of three days
It is fair to expeet, in port most of the time after the
trade is well established, building, repairing, storing,
loading and discharging cargo, about thirty or forty ships
at one time.

I think eventually the canal can be made capable
of moving 15,000,000 tons each way by using full sized boats.
If so, this would call for about 600 boats, and that, eventually
other channels through our country will be made under highway
bridges to allow of these sea-going canal boats, that will have
the same relation to inland navigation that railroad cars have
to0 our railroads, and with some advantages over the cars, be-
ecause they can teke our cargoes to any port of the world,
where the ship and her cargo can be go0ld if desired, or,
return with their vproducts to the Heart of our Country - Chieago.



A ROUGH ESTIMATE OF THE CHICACO AFD BUFFALO PASSENGER SHIP.

If built to accommodate 1000 passengers and take care of
100 automobiles and 500 tons of fast freight, each way for fen
@ trips each year in less than three months.
The fare of each passenger to yield :320.00 net each
way. The money teken in for meals, berths and laundry should
pay all service expense including the crew's food, washing,
ete. and may average about $7.00 per passenger.

The automobiles paying 520,00 per trip. Express
freight paying about 2.00 per ton net.

AVERAGE RECEIPTS.

800 passengers each way, 20 trips @ $20.,00 ea. $320,000 §
80 automobiles each way BO trips ¢ 20,00 ea. 32,000
500 tons fast freight ea. way, 20 trips @ $2.00 20,000
372,000,
OPFRATING EXPENSE.
Insurance $500,000 @ 3% 515,000, s,
Puel, 0il, Repairs, etc. %
Engine & Boiler Dept, 15,000, .
Total Wage Officers & Crew
(Iljot Cabin Crew) 60,000,
Advertising Agency, Dock &
lanagement 22,000 ] &
Repair, Fitout, Ztce. 8,000 $180,000

Or sbout 25% on a million i
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Battleships and Air Power

Provision Must be Made in Fu-
ture for Protection from Above

By REar-ApmiraL W. F. FuLram, U. S. N.

T IS PROBABLE that a com-
plete revolution in naval architec-
ture will be forced upon us in the

near future and that the present types
of dreadnoughts and battle cruisers
will be driven from the sea.

There are five different methods of
attack that involve the possible de-
struction of the immense and costly
ships that are now regarded as the
measure of sea power.

1. The plunging fire of modern
guns at extreme ranges of 16,000
yards and above.

2. Attack by bombing
craft.

3. Submarine mines.

4. Torpedoes fired from destroyers.

5. Torpedoes fired from torpedo-
planes.

The decks and upper works of
modern ships are completely vulner-
able to the plunging fire of big guns
as well as to bombing from airplanes.

It must be apparent that a projectile
which attains the range of 16,000
Farae—wi—inore rises high in the air,
and in consequence of this fact the
“angle of fall”—the angle at which it
strikes the horizontal plane at the end
of its flight—is so great that we have
the practical effect of mortar fire. A
salvo or broadside of such high ex-
plosive shells landing on the un-
armored deck will inevitably penetrate
to the vitals and cripple or completely
destroy the ship.

Success in the accurate determina-
tion of the range will be in some
measure assured by observation and
report from aircraft hovering over
the scene of battle. “Sea power,” or
fighting power, in the future will be
largely dependent upon control of the
air, and that fleet that secures this
control in future battles must win,
other things being approximately
equal.

In other words, aircraft will not
only constitute dangerous offensive
weapons in themselves, but they will
contribute greatly to the accurate and
effective use of a ship’s guns in battle.
They will be of double value, and
from present indications airplanes will
soon become one of the most invin-
cible elements in sea power.

The weakness of modern armored
ships is found in the fact that the ver-

from air-

[Original in New York Herald.]

tical armor belt no longer protects
their vitals. At ranges of 16,000

yards or more this belt presents a very
small target—a mere vertical ribbon—

Pliote Lon Goedale Bigelow, Coronado Beach

Rear Admiral Fullam, U. S. N.

whereas the horizontal target pre-
sented by the deck of a vessel six or
seven hundred feet long with a beam
of from seventy to ninety feet now
becomes the primary rather than the
secondary point of attack, the prin-
cipal instead of the secondary target.

In other words, the belt of side
armor, and even the turret armor
which formerly served as a protection

274

at short or mid ranges, is of little use
against long range or plunging fire.

A study of Figure 1—a rough
sketch showing the cross section of
the ship, with its armor belt and deck
—will make this matter perfectly clear
to the lay reader.

The projectiles marked “A,” which
would, if unresisted, strike the hori-
zontal plane passing through the lower
edge of the armor belt at some point
between “C” and “D” and at the*‘angle
of fall” “8,"” might be rendered harm-
less by a sufficient thickness of the
armor belt. But it is evident that all
projectiles like those shown at “B” in
the sketch, which would, if they con-
tinued in flight, strike between “E”
and “C,” land on the deck of the ship
and penetrate below decks unless hori-
zontal or turtleback armor is pro-
vided.

And inasmuch as the distance “E-
C” is much greater than the distance
“C-D,” it follows that the number of
projectiles that may be fatal to the
siup wiil be greater than the nuinber
that will be rendered harmless by the
vertical armor.

And it will be manifest that the
greater the range the greater will be
the “angle of fall,” and the smaller
will be the percentage of projectiles
against which the armor belt will be
effective as a protection to the ship.
In other words, plunging or mortar
fire will be deadly to existing dread-
noughts.

Inasmuch as . vertical armor will
offer the minimum of protection here-
after, it is plain that horizontal or
turtle back armor must be the main
defense against long range fire, as well
as against bombing. And it must be
admitted that the turtleback presents
some weakness in that long-range pro-
jectiles which hit the side of the turtle-
back nearest the gun may strike nearly
normal to the surface, a condition
most favorable to penetration.

This one weakness of the turtle
back, however, is somewhat lessened
by the fact that the remaining or
striking velocity of a projectile at ex-
treme ranges is much less than its
velocity when it leaves the gun, and
this final velocity may not be sufficient
to secure penetration even when the
projectile strikes normally or at right

L3




December, 1919

erted an international policy entailing
stich enormous obligation.

ow a word as to Japan. If war
ensyies between Japan and America, it
will be one of the great sins of history
due to palpable aggression on thie part
of one or the other. Histgrically,
Japan is our friend. As a matter of
fact, witl\ the exception of the Shan-
tung agregment, our whole history/ in
the FEast has been a bright/ page of
honor. Japan owes us much. / Sev-
eral of the Yapanese adirals that
wrote her glorious naval History were
educated in the\ United $Htates Naval
Academy. Our universities have
been thrown open to/ her citizens.
There has been much mutual associa-
tion of a friendly /and profitable

nature. There is nd/sound reason for
war between Jap and America.
There is every yedson why there

should never be a war. It is to the
interest of America t& have Japan
strong and rich.//It is tp the interest
of Japan to have America strong and
rich. Trouble between them can only
come from spme unreas&_nable am-
bition, some /unjustifiable militaristic
and unholy policy of aggression. It
seems to me that Japan is at\the part-
ing of the/ways. She has come down
the high road of a marvelous pational
development. She is now at the forks
of the road. The question for\ her is
whether /she will turn down the road

SEA POWER

not ready for instant action, is not a
navy. It may become one. The pols
icy since the armistice has left what
used to be a fleet in a deplorable con-
dition of impotence. In the first place
the ships in the Atlantic were stripped
to man the ships that were sent to the
Pacific. Three months ago, when I was
in California, even the ships/in the
Pacific, were fast becoming sp under-
manned as to be nearly unayailable—
excepting the great battleship New
York and the four destroyers, the
crews of\l which were held in the ser-
vice to convey Josephus Daniels on
his 4.000(—\11i1c: junket to Flonolulu and
back—a little jaunt that/cost the peo-
ple of the United States several hun-
sand  dollars,/ establishing a
new departuye in the /employment of
the fighting ships of the Navy. If we
have a Navy it should be manned and
we should not\remain under the illu-
sion that the number of ships without
seamen constitute 4 Navy.

3 The needv‘;ﬂf increased pay is

obvious. The growing volume of
resignations demonstrated that the
self-respect of naval officers and their
concern for théir families would re-
quire them to/ aba,n;&on their chosen
profession if/they could not gain a
decent living/from its ‘pursuit. After
great delay the Secretary of the Navy,
I am glad fo say, has fallen in with
a scheme to relieve to a considerable
degree thjs unsatisfactoty condition.

__of western liberalism, or whether she
will turn down the road of the un-
scrupulousness of German autocx)icy
and militarism. If she takes the road
of western liberalism, all will be \x(ell
in the world. If she takes the road
of Germany, she will be the enemy of
the world, who will bring on the next
Armageddon. If wise statesmanship,
good manners and temperate counse]
preside over the destinies of Japan and,
over the destinies of America, we
- shall go forward in mutual amity and
confidence.
Ships Without Men
2. The second declaration of policy
explains itself. Ships without men do
not constitute a navy. They are lit-
tle more than a junk heap. A navy

/Control of the Air

4. The control of the \air was a
vital factor in the war on land and
was a very important element in the
war on the sea during the Great War.
Neglegt of aviation has become as
dangerous as neglect of the Navy is
and was before the invention'\of the
aeroplane. An English dirigible
croésed the Atlantic, landed at Long
Island and returned without mi!silap.
English and American aeroplanes
likewise have crossed the Atlantic. \A
nation controlling the sea could ap-
proach an enemy coast to launch its
fleets of planes. The Army and the®
Navy without an adequate supply of
aeroplanes are at a hopeless disadvan-

tage. During the war we did not
complete the building up of a well-
rounded air force. To the end we
were deficient in battle planes, though
fairly well equipped with observation
and ‘bhombardment planes furnished’ by
our allies. With the armistice/ we
scrapped our plant before we/ had
produced a well-rounded and adequate
assortment of machines and matériel.
And we have not as yet taken meas-
ures to put aviation on a sound hasis
for its future development. / Modern
war, both, by land and sea, requires
supremacy\not only on the surface but
below the surface and above the sur-
face. Greaﬁ\ Britain, with her usual
foresight, is ‘making great strides to-
ward the control of the/air. We are
limping along behind. It has been my
observation in dealing /with both our
allies, England and France, that they
always have a well-thought-out con-
crete plan and that governmentally we
practically never have.

5. Is the American flag on mer-
chant ships just for & season, or is it
there to stay? Are /we to go forward
to the establishment of a sound and
comprehensive merchant-marine pol-
icy, or are we to slide hack into our
pre-war dependen¢e upon'the shipping
of our commercial rivals?| Are we to
inaugurate a vast/scheme of cut-throat
competition to monopolize \the mari-
time commerce jof the world, driving
to the wall if /possible the merchant
shipping “intergsts of Great DBritain,
France and the other nations ‘of the
earth? Neither of these do I\think
to be the proper policy. Never again
must we bel entirely dependent tpon
other nations for the carrying of our
commerce and for the merchant ship-
ping which is a necessary auxiliary
of the fleet. Neither should we desire
to crowd/out the shipping of friendly
nations which are dependent upon that
shipping for prosperity and even ex-
istence. But a just share of the carry-
ing of the trade of the world is ours.
Sound business and sound naval policy
demand that we secure it.

HeNrRY BRECKINRIDGE,
President.

To Members of the Navy League:
The Executive Committee has guar-
anteed a contribution of $500 to the
Roosevelt Memorial Association.
know this meets the unanimous ap-
proval of the membership.
Early in its existence, Theodore
Roosevelt was a member and officer
of the Navy League. One of the last
acts of his life was to send it a sub-
stantial check, part of the receipts
from his Nobel Peace Prize. By his
early connection with the League he

ROOSEVELT MEMORIAL
helped it grow to strength and influ-

ence. By this last act he gave it the
honor of his approbation and support,
and perhaps you will permit me to
say that if the Navy League should
choose between the antagonism of
Josephus Daniels and the approbation
of Theodore Roosevelt, it prefers the
approbation of Theodore Roosevelt.

Theodore Roosevelt practically built
the modern Navy. It is fitting that as
Navy Leaguers we honor him. He
wrought mightily for the Navy. He

did greater things for the spirit of the
nation, and today his virile patriotism
is inspiring the rising tide of Amer-
icanism that is to purge the body
politic of the virus of anarchy and
disloyalty.

Will you make a subscription to
make good this guarantee contribu-
tion? If your subscriptions exceed the
amount of the guarantee, of course
the contribution will be increased.

HENRY BRECKINRIDGE.
President.
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angles to the surface of the armor.
This matter will require careful study
and there must be a compromise be-
tween horizontal armor and a low
angle turtleback in order to secure the
surest average protection with a given

weight of armor.

This principle is illustrated in Fig-
ure No. 2, a rough sketch showing a
cross section of a turtleback ship.

It is plain that projectiles striking
the turtleback between the points
“B” and “C” will penetrate if the
striking velocity is sufficient or if the
armor is too thin, whereas the projec-
tiles - which strike the turtleback be-
tween “A” and “B” may be harmlessly
deflected. In other words, the turtle-
dotbtless will deflect one-half
the projectiles, while the vessel must
depend for safety from the other half
upon a sufficient thickness of armor to
resist the impact of projectiles with
the reduced velocity at long range.

It is evident that by making the line
A B C a straight line from “A” to
“C,” that is, by providing horizontal
instead of turtleback armor, the pro-
tection against all projectiles will be
exactly the same at whatever point
they may strike the horizontal deck.
In securing the certain deflection of
projectiles from one-half the ship,
therefore, by employing the turtleback
we somewhat increase the danger of
penetration on the other half.

There must be a compromise. The
question must be carefully studied.
But in any event it is perfectly plain
that vertical armor affords little pro-
tection against long range fire, and a
twenty or forty million dollar ship
may be destroyed by a single shell or
salvo if it is unprotected by horizontal
or turtleback armor.

The danger to the fleet frem bomb-
ing attack of airplanes has been more
or less discounted by -naval officers
until quite recently. Developments in
air navigation have been very sudden
and quite astonishing. It is folly to
longer ignore the fact that the suc-
cessful transatlantic flights and the
probable further advance in air navi-
gation have demonstrated beyond
question that the greatly increased en-
durarce, range, reliability, speed and
carrying capacity of heavier than air
machines will scon render them the
most dangerous enemy of the enor-
mous twenty-million-dollar  vessels
that now constitute the fighting line of
a navy.

In order to bring this matter
foreibly and practically before even
the lay reader, let us imagine a fleet
of modern dreadnoughts operating and
cruising at some distance from its base
and nearing an enemy’s coast. It is
evident that it would be quite impos-

SEA POWER

sible for such a fleet to carry with it
at all times, night and day, a sufficient
number of air and sea planes to insure
immunity from air attacks launched
from the coast of any first class power
acting on the defensive.

The farther the fleet cruises from
its own shores and the nearer it ap-

o S
B 7 ‘ 7
Flgl / ,\ F. /A

= : y‘B i
81 /8y /¥ Lowrr LimiT

S e S s e i VA St R TR

proaches the hostile shore the greater
will be the disparity of the air forces
in favor of the defending nation. In
other words, the attacking fleet must
inevitably lose command of the air
above it, and in this event its position
will become untenable and hopeless.

Let us briefly picture the resulting
contest :

The attacking fleet must proceed in
column or line formation. The enemy
can easily fix and constantly report
the position of the fleet by means of
scout planes. A constant stream of
bombing planes can be dispatched
from bases on the coast against the
fleet, and these planes delivering their
fire in succession as they fly over the
column can return to their base for
more bombs as soon as their supply is
exhausted. There need be no cessa-
tion of fire night and day.

The fleet may be constantly threat-
ened by an unceasing rain of bombs
from numberless planes, and the at-

tacking aircraft can, by reason of their
great speed and facility of observa-
tion, choose methods of attack which
will render their fire most effective
and best secure their own safety.
The attacking fleet in such a case
can rely alone upon anti-aircraft guns
for its defense when it loses control
of the air. There are officers, per-
haps, who will continue to place re-
liance upon the defensive fire from
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the fleet. They will argue that im-
provements and new inventions in
guns will more than keep pace with
the offensive devices with which
bombing planes can be equipped. But
it is believed that this theory will soon
prove illusive, and that it will at no
distant day be admitted that a fleet
with unarmored decks cannot live at
sea unless it absolutely controls the air
above. Sea power will be subordinate
to or dependent upon air power.

The argument that improved ord-
nance will destroy bombing planes
and thus secure protection for the
fleet may be met by the prediction that
improved bombs and means of drop-
ping them skillfully and effectively
will more than keep pace with
improved defensive ordnance. We
may predict that a bomb may be pro-
duced combining the characteristics of
a contact bomb, a depth bomb and a
submarine mine, and that an attack-
ing squadron of aircraft can make
circles around a fleet and plant these
mines around and ahead of the col-
umn or drop them on the decks.

In either case such a combined form
of bomb and mine will constitute a
menace that cannot fail to jeopardize
if not destroy a big ship. If the bomb
misses one ship it may hit the next
astern; or, landing in the water, it
may act as a mine against any vessel
in the column that may hit it.

In this brief article it is deemed un-
necessary ~ta—disenss the attack or
menace presented by using sub-
marines, mines or torpedoes fired
from destroyers. Everybody is more
or less familiar with these weapons
and with their use of value against
big ships. The torpedo plane, how-
ever, invented by Admiral Fiske, U.
S. N., gives promise of development
into a dangerous weapon in that it
may be launched in such a manner on
one flank and ahead of a column of
vessels that there will be a good
chance of hitting some ship in the col-
umn. Air or seaplanes circling
around ahead of an approaching fleet
and choosing a favorable moment at
twilight, at dawn or under certain
weather conditions may attack with
minimum danger to themselves and
with maximum chances of a success-
ful hit.

It must be remembered that the
great speed of aircraft as compared
with the speed of the fastest ships
gives the former a great advantage in
the attack. They will not be easily
hit, particularly at night, and in the
darkness they may fly comparatively
low. If the fleet uses searchlights it
becomes the more vulnerable to the
attack.
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It must be perfectly evident from a
consideration of the foregoing dis-
cussion that the transportation of
large bodies of troops oversea in de-
fenseless transports with a view to
landing on a hostile shore will be ab-
solutely impossible in the future
against any nation provided with an
adequate air service, no matter how
powerful the accompanying force of
destroyers and cruisers may be. It
simply cannot be done. No argu-
ment is necessary to prove it.

The United States, therefore, may
dismiss all thought of such an attack
by any foreign power in the future.
We are perfectly safe from invasion
except by an overwhelming fleet of
air craft, and such a contingency is
too remote to consider for a moment.

In this connection I am in duty
bound to pay just tribute to the far-
seeing genius of Rear Admiral Brad-
ley A. Fiske, U. S. Navy. In 1913
Admiral Fiske suggested the use and
immediate development of airplanes
as the simplest, cheapest and most
readily available means of defending
certain of our island possessions
against invasion or capture by a for-
eign power.

SEA POWER

Time has fully justified his theory
and opinion. Had Germany concen-
trated upon the development of air
craft and secured three years sooner
the present endurance and reliability
of air and sea planes, the transporta-
tion of troops from England and
America to France would have been
seriously imperiled. Air power, had
it been perfected sooner, would have
had a much more determining influ-
ence upon the result of the war with
Germany.

It is perhaps too early and quite un-
necessary to attempt to predict exactly
what manner of ship will replace the
modern, costly and too vulnerable
dreadnought in the battle line of
future navies. That armored decks
or turtlebacks must be provided, and
that the ship must be completely cov-
ered by such protection, may be as-
serted with confidence. It is possible,
therefore, that smaller and less ex-
pensive armored ships, with fewer
guns, large or small, and with minute
under water subdivision, may be
forced upon us.

The sea range of future armored
ships may be greatly reduced, in which
case they will be more or less limited

This Little Pig Went

Navy League of the United States,
Washington, D. C.

be of interest to you, I copy below an
editorial which appeared in the Chi-
cago Tribune of Sunday, October 26,
under the heading, “This Little Pig
Went to Sea”: ‘

“Secretary Daniels of the Navy says
that the fleet has not been divided. An
ineffective part of it is in the Atlantic
and an ineffective part of it is in the
Pacific. One battleship can fight. The
rest of it is laid up for men or repairs
or is so undermanned that it could
only fire guns from one side. But
it is not divided. It is in two places
but remains a unit, because, as Mr.
Daniels says, the Panama canal makes
it possible to reunite the two parts
within a week.

“Mr. Daniels may be Simple Simon.
That would be one explanation. 1f
the Panama canal makes it possible to
reunite the fleet within seven days it
also makes it possible to place the
fleet entire where it is needed when it
is needed.

“If anything happened to the locks
of the Panama canal the disaster

would find the fleet at least together

such bv enough men to man the guns.
If the Japanese determined to make
war and lived up to their tradition, they
would do something to the Panama
canal locks, or try to do something to
them, before they allowed us to know
that it is their honorable intention to
make war upon us. They raided Port
Arthur before the Russians knew that
it was anything but a tea party.

“Possibly the Panama canal locks
are impregnable. Possibly they are
not. We are gambling on the possi-
bility that they are. If the American
fleet, properly in commission, is a
un‘t it is a protection for both the At-
lantic and Pacific coasts no matter
where it is so long as it is not divided.

“It might be stationed off the Cape
of Good Hope or off Cape Horn and
still be a protection because it would
arrive upon the enemy line of com-
munication, and if that enemy’s fleet
were not powerful enough to destroy
it, it would destroy the line of com-
munication.

“Divided, it offers the best chance

SIS

December, 1919

to coast defense. A vessel somewhat
resembling a large submarine running
on the surface or awash, with limited
diving qualities, presents many fea-
tures of defense against long range
fire or air attack.

This question is of vital and im-
mediate importance to the United
States at this time. It behooves us
to solve this problem without delay.
If we fail by reason of in-
difference some other nation will solve
it for us, and in the meantime
we will waste many millions in build-

ing and maintaining types of ships

that are doomed by present and future
developments in air navigation alone.
Naval officers should concentrate their
attention upon this subject at once and
not be content with merely carrying
on a routine.

Admiral Fiske wvainly urged the
vital importance of aeronautics in
1913. Admiral Peary, the Aero Club
of America and many officers of the

Army and Navy have realized the |

ultimate importance of air navigation.
Such men must not be discouraged,
ignored or throttled in the future.
There should be immediate action.
The time has come.

To Sea

to such an enemy as Japan might be.

__and a fighting unit_if it werc inade—~ The Panama canal ificreases the mo-

T GenemeM==TANKINg that & fay

bility, not the divisibility, of the fleet.

“Mr. Daniels made this division of
the fleet, he says, without taking ex-
pert advice. Admiral Badger, per-
haps, is the officer who says it is
all right—now. If Admiral Badger
wants a suggestion for approving ex-
ecutive orders—after they have taken
effect—and of endorsing political
moves, he might ask himself where
Admiral Fiske is at present. Fiske
said things were not all right. In the
same fashion any Army man who
wants a suggestion as to safe conduct
might ask himself when General Wood
went to France. i

“The division of the Navy is a plain
piece of pork. It is our first bit of
salt pork. It pleases the Pacific coast
and does not protect it.

“If Admiral Badger had been
moved to comment indulgently upon
Mr. Daniels he might have been in-
spired to exclaim, ‘Ain’t he cute? He's
only six.””

Yours very truly,
(Signed) B. R. CoLEMAN.
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JAN. 30,'00 | FEB. 25,08 | JUN. 28,'10

APR. 10,'00 | FEB. 2, ‘0'3' AUG. 16,10

JUN. 14,04 | FEB. 2, "09|SEP. 20,'10

APR.23,'07 ' SEPT. 7, u»lt)s.( 20,10
FEB. 13,"12 | MAR. 19,12

OTHER PATENTS PENDING
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In 1892 we built ten shipg at once, two of them_were
built in & house. They were launched a ship every Saturday for
eight Saturdays in succession, and on the ninth Saturday, we launched
two four-thousand-ton ships, and a tug.

This work was done without travelling crardes or auto-
matie tools. That winter we built a dry-doek 550 feet long, commencing

Ehristmas Day and finishing it June first.
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A battery of Italian anti-aircraft cannon of 102 mm., mounted on powerful motor trucks and
provided with jacks and extra long limbers

Samnliiast ool o e d

Long-range Italian gun of 152 mm. bore undergomg a test. Guns of this kind, with their high angle
fire, are excellent in mountain fighting -
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MERCHANT MARINE
ARE TOLD BY CAPTAIN ALEXANDER M'DOUGALL

That figures applied to the con-
ditions of the United States mer-
chant vessels in foreign trade 19
years ago n?pl practically the
same today, i8 the declaration of
Oapt. Alexander McDougall,

Captain McDougall prepared
figures of this character January,
1897, Recently he verified them,
and he made the statement yes-
terday that there has been but
-very little change,

By CAPT. ALEX, M'DOUGALL,

I think it is opportune to publish
an article I prepared in 1897 and to
add that up to the first of July, 1914,
the conditions as expressed therein as
to the cost to build 'and operate
United States merchant vessels in for-
elgn trade have changed very little.

But much of the trade Is was anx-
fjous to secure for the United States
marine and its home manufacturing,
has gone to the Germans and the
Japanese. And even now, if TUnited
States capital goes into foreign built
ships, under the United States flag as
provided by the present laws, regula-
tions, customs, consular conditions
and want of knowledge and experi-
ence in foreign lands in trade, the
owners of these acquired foreign-built
ships could not exist against a for-
eign ownership without some assist-
ance in the way of protection. And
without it, I fear that United States
capital will be slow to invest in
United States ships.

Personally, I have no investments
in either coastwise ships of ship-
building in the United States—only
an honest interest in the welfare of
the nation.

Givés His Ideas.

The following are some ideas that
may help others to look at the condi-
tions of the shipping interests of this
country in connection. with the world
at large, and I hope may be the means
of leading more able men to force the
American ship upon the seas in great
numbers. When a ship is made it is
the nearest thing to life that man can
create, and it becomes an agent for
the country to which is belongs; and,
for a large ship, the average owner-
ship is more than 10 persons to one
ship, so that if this ship is made to
trade from its own country to other
countries, there is more than 10
agents created when the ship is built.
The following table of the world's
shipping, by Statistician Mulhall, will
give some idea of the ~numerous
agents some of the countries must
have to hunt up trade for so many
ships, the probable average size of the
ships, included in this table being less
than 3,000 tons each:

Tons ¢arry-

ing power, Ratio.

BIER L g Vel sl s% 27,720,000 66.6
Scandinavian . 4,240,000 8.8
Tertman « 31870030 8.0
French . 2,410,000 4.9
@panish .... .. 2,020,000 4.2
United States . 1,680,000 3.4
Itallany ..... . 1,410,000 2.8
Russian ..... 1,280,000 2.4
) L e g R s 4,280,000 8.9
by 1 DR TSP S e 48,840,000 100.0

America’s Small Tonnage.

It will be observed by this table
thar We have only about 3% per cent
of the world’s tonnage belonging to
this great country, and the most of
that is employed in our coasting trade,
which no foreign vessel can do, and
that part which is employed in for-
eign trade is either running at a loss
or under some peculiar advantages,
such as the few sailing ships that
carry cargo from the east coast to
the west coast of the United States
I{protected trade), and then go from
there foreign with grain, lumber or
products of our west coast, so as to
get back again to the east coast, gen-
erally in an indirect way. And it is
in the protected part of the voyage
usually the only profit is made.

Lately, on our Pacific coast, my at-
tention was called to the lumber trade
that is carried on between Puget
sound ports and South Africa and
other foreign countries, where there
were two American steamers of about
4,000 tons capacity each that would
liked to have carried some of this
foreign product, but could not take
the low rates offered, when in came
two English tramp steamers of about
6,000 tons capacity each and took
away cargoes of this lumber. 1 got
the wages pajd on these different
steamers, and when it is known that
the United States steamers, although
they may be smaller, cost more than
the large foreign steamers, and when
the following comparative list of
wages paid on.each is taken into con-
sideration, the matter s easily ex-
plained. 3
English tramp steamer, the American
ship not being in it as far as foreign
trade is concerned.

Comparative Scale of Wages.

The following is the comparative
scales of wages paid:

American tramp steamer of about 4,000
tons:

Captain, per month .....cccovsuneun $200.00
Mate, per month ......-....u b 90.00
Second mate, per month Sla 0008
Eilght sailors, $35 per month ........ 280.00
Chilef engineer, per month ......... 150.00
irst assistant, per month .......... 90.00
econd assistant, per month ......... 80,00
Third assistant, per month ......... 70.00

Three oilers, $50 per month ...
Bix firemen, $50 per month ...
Six coal passers, $40 per month

And others, in all 34 men,
a very long voyage,
States Government and union sailores’

if on

and,
according to United

re=
guirements, third mate and one or two mores
men must be furnished. Provisions per day

per man, about 756 cents.
British tramp steamer of about 6,000
tons:

Captain, per month
Mate, per month
Second mate, per month
Six sailors, $17.50 per mont
Chief engineer, per month
Second engipeer, per montn
Third engineer, per month
Six firemen, $17.50 per month

And others, in all 26 mlen.

105.00
Provisions per
day per man cost about 34 cents.

No ollers or coal passers carried.

On the Atlantic coast the difference
is not so great, because there is more
shipping and more foreigners in port

to draw from. Now let us look at
the men who build the ships and the
wages ' paid in European shipyards
and in the yards of this country, and
you will see why the difference of first
cost. The salaries paid to the office
and designing force is -about ‘double
the salaries paid in European ship-
yards.

Pay of Shipbuilders.

The following is a comparative list
of wages paid in British and Ameri-
can shihy=—"=" t

™

,building,

The trade belongs—so—<IEt+he Furopean

Rate of wages paid

week

American
Pattern makers . ..%wi.%.§9. $18.00
Machinists ©..... .0 260 15.00
BIveters < b dimimnhn o sl %t 12.00
Caulkers and chippers .. T7.80 15.00
Beam and angle smith .. 8.40 15.00
Haolders; lon ... or.dadsas .20 9.00
B st A s e & R S 7.80 15.00
Ship carpenters 9.60 18.00
Jolners: ..« .o 9,00 16.50
Polnters .. i.ohfk . 9.60 18.00
Bhip shed machine men.. 7.20 15.00
Furnace men &N .. 6.00 10.80
FUIREGYE  oiove dtefvstity oo s uia w i 7.20 11.00
Drillare . el WG e e 6.40 11.00
Bheet fron workers ...... 8,50 15.00
Copper smitas /.o oesios. 8.60 18.00
Molders, iron. ..., veies. i 9.00 14.59
Molders, brass .......... 9.00 15.00
Laborers- Lol taGa sl 4.20 8.50

To build a good merchant ship for
all the world trade in the United
States at the present time will cost
about one-half more than in Great
Britain. Thus, &a steamship that
would cost $300,000 in the United
States would cost but $200,000 In
Great Britain, so that for the life of
that ship there would be $15,000
vearly in favor of the British ship,
as follows:

Insurance, 6% per cent; Iinterest,
431 per cent; depreciation, 4 per cent,
on the $100,000 difference in first
‘cost. Then would come the difference
in operating expenses, crew, shore
management, insurance, foreign
agency and exchange, all of which
we are not well skilled in its manip-
ulation, which would amount to
nearly as much as the difference in
first cost; all of which does at first
look very discouraging to' us, but a
plan suggested later on may help us
to overcome part or all this great
difference.

Too Many Frills.

Different shipping bills have been
introduced in congress in the last ten
yvears, but some or most of them
have been loaded with frills and re-
guirements of classification, societies,
speed, etec., all of which would after-
ward usually take care of itself, if
the proper assistance was at first
given by our government to help us
introduce our own skill at sea and
to the world, and I think it can be
done, and at the same time maintain
higher wages than paid in any othler
country, both on manufacturing and
shipping. More than $200,000 is paid
to foreigners yearly to do our ship-
ping. If we could only do one-half of
this, what a commencement it would
be to the greatness which this coun-
try - will some day reach. I think
we have more iron ore and coal than
all Europe, and of a good quality,
opened up and developed, and right
in amongst where the greatest part
of our population lives, and can
cheaply be brought to our coast. And
doubtless we have the skill to manu-
facture it into the wvarious require-
ments for home and foreign trade,
or to build ships from, and if we
are in thig position we must do some-
thing to give employment to  that
multitude of intelligent men who are
idle in this country. But first let us
see what makes so many of them
idle. :

" Great Britain’s Progress,

About fifty years ago we began
building railroads. About the same

time Great Britian began to build
ships eof  iron. 'And, particularly
since our Jlast war, we have built

railroads so fast it' was the cause of
the greatest outlay of capital ever
known, most of which came from
other countries, until, if you look at
a railroad map-of this country, you
can hardly see the states for the rail-
roads, and the people got rich and
prosperous from the trimmings inci-
dent to building and operating these
railroads, which roads opened up
new fields and mines, and from such
rich lands great crops were raised
that reguired machinery to handle
quickly -and cheaply; and with the
mixed intelligent population from
Europe and Yankee ingenutty farm-

ing implements of all descriptions
were 'invented, larger crops and
cheaper transportation to seaboard

were obtained, and a high state of
prosperity was with us till about four

vears ago. We were a live comimer-
cial people, having ' about 250,000
commercial travelers stirring up

trade with ourselves, until it only re-
quired a few days to Introduce a
new thing all over the United States.

But this live trade was only with
ourselves, and, for the want of our
own ships, we had built a wall
around ourselves and we had over-
done the railroad building, so that
at present there are more than a
million men idle, many of whom were
employed in building railroads, and

also in the operation of roads which
have had to cut down their large
forces.
Difference in the Cost.
The difference between the cost of
and operating an
today of the

owning,
ocean-going ship of
United States—and th f s
COou 15
equar Luc'mm;w---
ton per 100 miles carried at sea; 80
that if our government could give
a bounty of two cents per ton per
100 miles an American ship would
carry a ton of freight from the Unit-
ed States to any foreign country, or
that would carry a ton of freight
from any foreign country to the
United States, to be paid as follows:
From the ' Treasury of the United
States by reports made to or obtained
from customs officers at ports in the
United States, and by reports to or
from United States consuls in foreign
ports, taken from the ship's mani-
fest, and by Washington time, exact
hour and date, which would be for-
warded to the treasury department to
be filled in the order of time' the
voyage might be finished, so that
in case there has not enough been
appropriated, the first in and on rec-
ord will earn the premium, and like
most all other classes of business
there is a fair chance it will be over-
done at times, L
The sum to be pald not to exceed
$50,000,000 in ten years, to be pald
about as follows:

BATEE D "o wiaseate e a8 5 e wid s e o d $ 3,000,000
Second year 4,000,000
Third year 6,000,000
Fourth year 6,000,000
Fifth year. .. 6,000,000

6,000,000
5,000,000
5,000,000

8ixth year

Seventh year
Eighth Year
Ninth Yyear 5,000,000
Tenth Yyear 5,000,000

LT E e e e PR - o $50,000,000
Manner of Paying Subsidies.

It is necessary to begin on smaller
amounts, for there are not yvet ships
to earn so much, and, after the sixth
year, we should have had such exper-
ience as to enable us to sail on with
less direct assistance. And with the
live enterprise of our people, when a
paying investment presents ‘itself, I

J chance, 1
Twontatearnsthe art of mug

think before the end of ten years we
would have ships enough to get this
bounty in the first half of the year,
this bounty to be paid to such ships
only as are owned in the United
States, and not earning government
bounty from mail subsidy, and vessels
made in this country from American
products, officered by citizens of the
United ' States and the crew to be
composed of one-half, at least, Amer-
ican citizens when leaving home
ports. For the first five years of the
payment of this premium, then, after
that, at least two-thirds of the crew
must be citizens of the United States
when the ship is leaving the United
States for a foreign port, and no
bounty to be pald on more than

10,000 miles in the same voyage go- |

ing or coming. All other require-
ments, such as government inspection
of ship officers, etc.,, and the classi-

fication for insurance, etc., not to be |

any of the requirements of this bill,
it all to be taken care of as usual

If such a bounty is not earned or |

paid it would remain in the treasury,
and if earned as above and paid out
for such services, let us look at some
of the advantages that would be de-
rived from it.

‘Widespread Benefits to. Accrue.

Hundreds of millions of dollars’
worth of ships, shops, factories, ete.,
would grow up as from nothing., It
Wwould eventually cause to be estab-
lished with us marine insurance com-
panies, banks to do direct trade with
ports of the world, now reached in-
directly, and would bring us in closer
touch with all of the America south
of us, and with the Orient, which
must develop fast in the near future,
and whose trade others will acquire if
we are not after it soon, The trade
from our Pacific coast is much great-
er in tonnage and freight money than
many realize and its future more
promising in most all kinds of pred-
ucts. Many of these ships that would
earn this money would go in trade
such as timber and lumber from the
East or West coast to Africa, when a
voyage between two foreign countries
might be of advantage or with Pacific
coast products to Europe, when some
other trade would offer better than
coming back in ballast or small eargo,
so that it is fair to expect a good part
of the time our subsidized ships would
be in a trade in which they would not
earn this bounty. There is an enor-
mous trade in the southeastern part
of this country that is moving slowly
that would receive a great stimulus
by having our own ship and numerous
agents in Hurope trvine to gell their
lumber and timber, and in the West
Indies, Central and' South America
trying to sell the coal from the sec-
tion referred to; also lots of other
products from this section.

Advantages to Lake Region,

The Missigsippi valley would neces-
sarily get a great benefit from our
own ship and its many friends, who
would all be working in dead earnest

to get each ‘their share of the prem-

ium. Steamship lines from New Or-
leans and Galveston would naturally
.come, and in more regular trade than
now, for the owners, agents,: and
managers would be of the peole with
us, Our northeast coast would prob-
ably derive the greatest advantage
generally, The lake region would re-
ceive a great indirect benefit because
of the enormous iron and coal depos-
its there, which would be stimulated

by the building of ships and being in

direct touch with the northeast coast,
In fact, there is not much, if any,
part of the United States that would
not get a direct or indirect benefit
from our owning many ships at sea.
In order to earn the premium of the
fourth year it would require 300 or
400 ships, and as nearly all of these
would have to be made, what a stir
it would create in this country  to
make them. The capacity of the
shipyards throughout this country
would be insufficient to meet the de-
mand and would even be unable to
make ships for our coasting or pro-
tected trade, which would increase in
sympathy with the growth of our for-
eign shipping, and consequently, new
steel plants, new shipyards, machins
sh_ops, boiler shops and the various
mines and factorles which would start
up with such an impetus would help
to keep the people in the towns aid
cities, and thus give to the farmers
more of an assurance that the idle
multitude would not go into the coun-
try, thereby causing an overpreduc-
tion of farming products, for it is
very evident that some will have to
do this if relief is not at hand quick-

ly.
What Will the Outcome Be.

The question may he asked: What
will become of this ocean shipping of
ours at the end of the ten years? If
it ig then known to be a good thing,
a bounty ‘can be continued a few
vears longer. But there Is a fair
OUT- i we
CheapPer

construction Gdidd Io%

: peration.  ond |
might get along without further di-
rect assistance from our government, |

as in the case of the trade done by
United States ships on the great
lakes, which at present’ ig much
greater than all the ocean trade done
by the United States ships. They

will have had practically a protected '

trade and cheap Taw material to
build from, experience, competition
with each other, and forecible, intelli~
gent management, with improved ap-
pliances to' quickly and cheaply han-
dle cargo. They will have learned to
do the cheapest transportation in the
world, for, notwithstanding the fact
that high wages are paid, lake ships
are making a fair profit at rates only
half the cost of doing the same work,

with the same ‘ships, on the same
draft of water, of ten years ago. This
comes from forcible, intelligenu

knowledge of how to do the work,

and much of the same results, I

think, would come if we had ten

years of such right of way at sea.
Other Advantages.

The advantages of making, owning,
and operating our own ships, and
then, through = subsidy such as this,
hunting for trade both ways, cannot
be seen at a glance. There are so
many good features to it in so many
ways, directly and indirectly, It
should have careful, honest consid-
eration, and not the sentiment ' of
foreign shipowners and their agents.
T think the art of shipbuilding and
the cheapest system of operating
them is now at hand, and that we
may yet be among the foremost in
this matter, even if we pay more to
our intelligent workers; so let us as-
sist the ship somewhat along these
lines and make three or four hundred

modern built ships trading to and
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SERVICE YESSEL
FOR INTERNED SHIPS,

PUMPING oUuT CHANNEL

TRANSFERING MUNITIONS FRO™M
LIGHTER TO A SHIP TO BE

INTERNED.

These: boats and their consorls é,-.n. store
armarents and amunition as safe and

cl\gqfa.
or cheaper than any storage on shore in

arsedal warehouse o~ docks accessible
for shiprment. They and their men and
cquipment can come from the interior
to Pr‘o‘tec‘t the exterior. f
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York Harbor and Adjeining Waterfront Facillties, Shewing Site of New Terminal Development on Newark Bay




In 1914 ILyman E. Gauge said, "lMaXe the United States
like the porcupine, and all the other animals will leave
him alone”.

About this time the war rumblings in Europe disturbed
many people in the United States . At that time I thought
out the following plan of sea-going canal boast, when it
was evident that we needed 500 for the Canal and more than
500 for Coast trade. Then the New York Canal was promised
to us in 1916, and we were busy installing great Mortar
Cammon to protect the Panama Canal, and much about this
was illustrated in the United States papers.

I conceived & plen of boat for this Canal and Coast-
wise trade that would trade on the Great lLakes, Canal, and
our Ocean Coast, all of uniform size and dimensions that,
duting peaceful times would carry our products from the
Interior;and, in war times, fit them with armament, men
and material from the Interior to go cuickly to our Coast
to protect our Exterior from the enemy, by their originally
having their form and construction just right for both
the purpose of & Merchant Vessel and Entrenched Fortifi-
cation, as illustrated , also as a sea-going ship that
wind and waves alone could not destroy, also practically
torpedo proof, owing to the strong air-tight hatech and
the meany compartments so easily made. The late war has
proven my ideas of the destruction possible to enemy ships
through their decks. Naval men of exverience called
attention to the gréater necessity of deck armor whieh
our entrenched and invisible ships so able to destroy.
Thus a fleet of such ships owned by & company could by &
nominal yearly sum, or subsidy, per ship, have a great
fleet ready to g0 and load their war outfit on short
notice and go to any of our Coasts, the Atlantic or
the Pacifie.

The cost and upkeep of one ship like the present
ship "CALITORMIA"™ now building, with aboutllO0 officers
end crew, and costing about Twenty Million, and her
insurance, would in subsidy, take care of sabout & hundred
of these 5000 ton sea-going canal boats that would always
be kept ready to teke on the porcunine quills that the
bear, lion, double-headed eagle or skunk would either
fear or resnrect.

Their low cost of construction, operation and main-
tenance will force 500 of them into canal use and one
thousand or more into. .Coast trade. Their guns and ammuni-
tion ean be stored along their route or their consorts at-
anchor can hold in fresh water chearer than in an arsenal
or port et a loading wharf,

SHe ) # |

b

Y International Film Service

The U. S. S. California, Uncle Sam’s greatest superdreadnought, as she will appear when speeding under full head-

way. The “California” will carry the heaviest armament of any fighting craft afloat on the seven seas and will be

driven through the water by electricity. The launching which has taken place at the Mare Island Navy Yard, Cal-

ifornia, attracted more attention than any similar event since the war. The vessel will probably become the new

flagship of the Pacific Fleet under Admiral Hugh Rodman. Mrs. Randolph T. Zane, daughter of Governor
Stephens, will be sponsor of the California
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TRANSMARINE BULLETIN

THE

Transmarine Corporation
Service

A Brief Survey of This New Ccmpany of
the Subkmarine Boat Corporation and its Sister
Organizaticn, the Atlantic Port Railway,
Qutlining the Present Sccpe of
their Operations

HE Transmarine Corporation, situated at Port Newark

Terminal of Newark Bay, is a component company of the
Submarine Boat Corporation, whose main offices are at 5
Nassau Street, New York City. The same is true of the
Atlantic Port Railway, which is an industrial steam carrier
controlling 26 miles of tracks and serving the Transmarine
steamers at Port Newark with freight consigned for export.
1t connects with all the principal transcontinental trunk lines.
It dovetails the rail and ship features, and the nuisance of
lighterage, a capital sin in New York Harbor, is entirely
eliminated.

Havana Service

THE Havana service of the Transmarine Line is a popular

line with shippers who desire rapid service at the mini-
mum cost. Private docking facilities at Atares Dock,
Havana, enable “T” line steamers to discharge rapidly and
make a quick turn around.

Since the beginning of the Havana service last fall, nine
ships with a total of 40,000 d. w. tons cleared Port Newark
Terminal, and at present a schedule of fortnightly sailings is
maintained. This will be increased as the demand of shippers
justifies.

Terminal Facilities at Port Newark.

HE commercial virtues of Port Newark Terminal are

obvious. Situated on the west shore of Newark Bay, it is
within a five-mlie radius of all the great transcontinental rail-
roads which have their termini on the New Jersey side of the
Hudson. These steel highways of the productive Middle
West and Great Lakes district carry more than forty per
cent. of the total freight export from the United States. New
York Harbor, with all its splendid features, cannot assimilate
nor accommodate the increasing traffic that pours into her

wharves, warehouses and piers. Much of this traffic can be
readily diverted to Port Newark Terminal, which is ideally
located for a trans-shipment base. This logically solves the
congestion problem and eliminates the nuisance of lighterage,
which is a constant burden and handicap to exporters.

It must be borne in mind that Newark Bay is a part.of New
York Harbor—it is the reserve power of our great Eastern
Gateway, and though only partially developed, it has proven
its right to consideration at the present time. Vessels
drawing 20 feet of water are accommodated, and the city of
Newark will shortly begin dredging the present channel to a
depth of 31 feet. The government, too, is actively interested
in its development, and but two weeks ago the Committee
on Commerce of the United States Senate inspected the
Bay. It is not at all unlikely that within a few months the
Federal authorities will supplement the efforts of the pro-
gressive people of Newark.

The Transmarine Corporation, cognizant of the natural and
artificial advantages of Port Newark Terminal, is drafting
each feature into use for the immediate benefit of the shipper
who is interested in exporting his freight with the maximum
in speed and minimum in expense. With the aid of the At-
lantic Port Railway, it is able to serve its patrons most satis-
factorily through a perfect co-ordination of rail and ship.
The automobile that is loaded on a flat car at the siding in
Moline, Detroit or South Bend will be delivered directly to
the loading dock of the Transmarine Line at Port Newark and
lifted by an overhead crane into the hold of the steamer.
The Gordian knot has been cut again by directive effort—no
lighterage, no rehandling, no damage, no delay, via Port
Newark Terminal.

Loading and Storage Facilities

THE principal commodity that the Transmarine Corporation

is selling to shippers is Service—a real, whole-hearted, co-
operative policy of service. The Terminal equipment at Port
Newark is the most modern available. The loading dock,
which is more than 4,000 feet in length, has a double track
running from beginning to end. Twenty ships can be berthed
here with ease and for more than 3,000 feet a trestle, equipped
with locomotive and steam cranes, has been erected to serve
the steamers from the cars on tracks below. Parcels weigh-
ing over ten tons are accommodated by a large gantry crane
which has a lifting capacity of 70 tons. There are no limita-

| tions to this scope of the “T” line service.

Port Newark Terminal is ideally located for a trans-ship-
ment base. Warehouses, constructed of fireproof material
and equipped with an automatic sprinkler system, are suitable
for orotected storage. Automobile manufacturers, interested
in “spot shipments,” are taking advantage of this feature.
Moie than 100 acres are now available for open storage.
The e is a private police and fire department on the premises,
giving a maximum in protection and the minimum in insur-

ance. The locomotive cranes are able to handle any size
parcel that a shipper offers.

Barge Service to Buffalo

HE officials of the Transmarine Corporation have been

quite aware of the splendid facilities of the Erie Canal,
and upon the formation of the shipping company its services
were immediately drafted. Eight steel canal barges of the
most modern type, with a d. w. capacity of 400 tons, were
rapidly built on the shipways at Newark Bay Shipyard. Before
the season closed more than a thousand tons of freight were
transported between Port Newark and Buffalo. Through
rates from Detroit, Cleveland and other lake ports via lake
vessels and Transmarine barges to Port Newark have been
established. These canal carriers also serve “T” Line steam-
ers with goods shipped for foreign markets. Eight more of
these barges are now under construction and will be ready
for service when navigation opens in the spring. Others will
be added to the service consistent with shippers’ demands.

The Buffalo Terminal of the Transmarine Barge Line is
known as the Abbott Road Dock. Like Port Newark, it is a
perfectly appointed trans-shipment base, occupying 35 acres
of land. There is a concrete dock irontage of nearly 2,000
feet and another 1,000 feet available for development. Three
large newly-constructed fireproof warehouses are utilized for
storage purposes. The “spot shipment” plan has become
very popular with Western manufacturers who desire to stock
up while awaiting the opening of navigation on the Barge
Canal. As at Newark Bay, barges are loaded directly from
rail to ship, and the most modern freight-handling electrical
equipment has been installed to expedite shipments. The
tracks of the D., L. & W. Railroad serve the Buffalo Terminal,
while indirect connections are made with other trunk lines.

This is, in brief, a resume of the principal activites of the
Transmarne Corporation of Port Newark, New Jersey. Its
principal mission in the shipping world is Service—real ser-
vice. Its personnel consists of trained traffic men, shipping
experts who are capable of pointing out the peculiar advan-
tages of Port Newark Terminal which have been capitalized
by the Transmarine Corporation for the benefit of shippers
who desire to make use of Greater New York Harbor with
lighterage and subsequent delay eliminated.

Finally, impress this on your mind: The principal activity
of the Transmarine Corporation is Service.

For further information, write, call or telephone.

TRANSMARINE CORPORATION
GENERAL OFFICES: PORT NEWARK, N. J.
Chicago Office, 208 LaSalle St.  Buffalo Office, 542 Abbot Road

e




AEROGRAPH MAP OF GREATER NEW [YORK HARBOR

The natural advantages of Newark Bay and the terminal facilities of
Port Newark are aptly demonstrated by its proximity to the transcontinental
trunk railroads. That Newark Bay as an auxiliary harbor of New York is
a national asset is quite evident when we carefully study this map.
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SCIENTIFIC AMERICAN
The Guns of Panama

363

The Powerful Defenses at the Terminals of the Canal

HE integrity of the Panama Canal is, of course,
of more importance to the United States than to any
other country.

Built by money and brains, furnished by our people,
“he”comity of nations demands that its use and benefits
be extended to the world at large in the interests of
development and commerce; so upon its completion, in
time of peace, the great gates will swing open in wel-
come to any vessel which sails the seas and pays the
toll which must be exacted for
the maintenance of the water-
way. The laws and customs of
the civilized world and the
precepts of international

By Charles M. Maigne, U. S. A.

wrought into the forms of the mightiest engines of war
ever known to man, and with these guns have gone dis-
appearing carriages and ammunition, electrical appli-
ances, and searchlights, shiploads of steel girders and
a countless array of cement barrels containing the gray
dust from which the concealed gun emplacements will
be built.

Suppose the canal were not amply defended. Before

the impending crisis of naval battle between the fleets,
the invading ships would have overwhelmed the slender

defense and shattered

law are primarily for the
preservation of peace, at
home and abroad. Peace is
the_rule and war is the ex-
ception, u.d that the world

fits of the canal the relation
of other countries with the
United States must be amic-
able. To the merchant ma-
rine and the squadrons of
friendly powers, then, the
canal stands for peace.

But there is a deeper sig-
nificance to this country un-
derly ing the toil and trouble,
the money and men which
have gone into the making
of this gigantic engineering
triumph.

The shifting courses of
war may never be forecast-
ed, and it is easily conceiv-
able that from a tiny spark

in its breast the sunken mortar pits, also concealed;
and it is even whispered that caissons will sink to the
bed of sandbars and support artificial islands of concrete
and steel in which will be emplaced invisible batteries.
At war's approach, the fairways will be strewn with
mines, to be exploded, either on contact with an enemy’s
hull, or by the pressure of a tiny key in a secluded
house, from which telescopes have marked the approach
of the hostile ships and where dexterous fingers have
plotted on maps the positions in the mine square of the
doomed vessels. At night, the quiet fingers of great
searchlights will sweep over the mine fields, and an
¥ attempted raid by smaill

boats will be checked and

crushed by the rapid-fire bat-
teries which guard the plant-
ed mines.

The guns which will con-
stitute the main strength of
the defenses will be of vari-
ous - sizes. Chief among
them will rise the giant
16-inch gun, thésuiuel pows
erful in all thes vorld. Then
will come the 14-inch rifles,
surpassingly deadly, the
12-inch ‘mortars, against
whose plunging shells no
ship's deck armor may avail,
and the. 6-inch rapid-fire
guns, to cover the mine fields.

In the history of warfare
there have been guns of larg-
er bore than that of these at
Panama. During the eivil
war, smooth-bores hurled
spherical shells of 20 inches
diameter, and there is the

of difference between us and
some other first-class power,
a cyclone of events and pop-
WIHE might readily
fan a blaze of war which would bring to our coastline
a foreign fleet, less powerful than our Atlantic and Pa-
cific fleet combined, but superior to either alone.

The successes of the greatest military genius who
ever lived, Napoleon Bonaparte, were founded upon
dividing an enemy superior in numbers and overwhelm-
ing the severed wings in detail. Strategy, whether of
the land or sea, has not changed in its fundamental
prineiples with the perfection of modern armament;
and to prevent the junction of our Atlantic and Pa-
cific fleetg, a foreign squadron, to win its way, must
strike promptly and strike hard at the Panama Canal.
Panama Canal is Greatest Naval
Strategic Point in Whole World.

History shows us that the out-
come of wars has laid low the might
and majesty of many a powerful na-
tion, has even swept the very individu-
ality of a mighty people into an absorption
by the conquerors, and left but a tarnished
name on its pages to tell of past glories. What
has been may be once again. For where would
our engineering feats, com-

crinion

merce, wealth, unity, our
country, stand if an enemy’s
mail-shod foot pressed us,
defenseless and defeated, in-
to the ground? We should
be broken, disintegrated,
prostrate at his merey, our
wealth in his coffers, and his
Hag above our heads. The
FPanama Canal, the conneect-
ing link between our severed
squadrons, stands, therefore,
in its greatest meaning, to
the people of the United
States, vot for peace, but for
war, and to preserve its
usefulness to us, against the
greatest time of need, it
must bristle with guns suf-
ficient to defend it against
any possible foe!

To insure that it remains

Panama Canal Defenses—I14-inch breech-loading rifle.

Length, 48 feet; weight, 69 tons; weight of projectile, 1.660 pounds; range, 18,000 yards;

it until they could glide into the locks and take their
choice of pushing through in an attempt to crush our
weaker fleet on the far side, or lay a charge of high
explosive within a loek wall or the Gatun dam or
wreck the gates, and then decisively defeat our small
fleet on this side before our opposite fleet could round
the Horn and effect a junetion.

Suppose the canal were sufliciently defended. While
the foreign fleet was pounding away in a vain attempt
to silence our land guns, summoned by wireless, both
of our fleets would be hurrying down their coasts to the
canal; and, with the army’s triumphant gung holding
off the enemy, the far fleet would slip through the
canal, the junction would be effected, and the enemy
crushed by our combined fleets. Let us see how these

defending guns will be placed. The plan of the fortifi-
cations will not be given out; but ordinary reason
tells us that the guns will be about evenly divided
between the eastern and western entrances to
the canal. The hills near the sea will
shadow dun, turf-covered emplacements.
Islands, small and large, will each nurse

well authenticated story of

a Turkish gun with a bore !

penetration, 13 inches. of 24 inches; but neither of
these guns would have the
slightest effect against modern armor, and their range
was about equal to that of our 30-caliber rifle, now in
the hands of each infantryman.

The range of the 16-inch gun is about twenty-one
miles at an elevation of 45 degrees, and the shell that
twists its swift way high above the plane of sight
weighs 2,400 pounds. There is no armor in the world
can withstand the terrific impact of this mighty missile,
propelled by a charge weighing 650 pounds.

The conical shell itself lacks but two inches of being
6 feet long, is taller than the average man, and it has
an average penetration of 17 inches of the hardest
armor at all the fighting ranges. There is no such
armor afloat. At the muzzle, the shell will penetrate
25 inches of armor.

It requires about sixty men to serve this gun. Of
the sixty there are about twenty-five actually operating
the gun itself; the remainder are engaged in the neces-
sary occupations of receiving the range and elevation
and computing firing data, in telephone service and
magazine service, and in supplying the gun with its
charges and projectiles. The service rate of fire, sus-
tained in battle, is about one

shot a minute, delivered with
marvelous accuracy. It is
entirely possible to greatly
increase the rate of fire, but
any such increase will al-
ways be at the expense of
aceuracy, and a discharge of
the gun costs far too much to
waste ammunition for the
sake of a mere record.

One shell from this gun,
with the charge, costing
about $1,027.50, should it
find its billet, as it probably
will, would probably disable
a battleship costing in the
neighborhood of ten millions
of dollars. The gun-makers
have rather the better of the
competition with the armor
manufacturers. Ships are
now carrying about their

ours we have already
shipped to the ports of the
Isthmus some hundreds of
thousands of tons of steel,

Panama Canal Defenses—I12-inch mortar.

Length, 16 feet 8 inches; weight, 17 tons; weight of projectile, 1,076 and 700 pounds; range, 19,000 yards;

pentration, any deck armor.

limit in steel armor.
The 14-inch guns, which
like the 16-inch, will be
(Concluded on page 385.)
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THE THREE CUP-DEFENDERS OF 1914—“Resolute,” built by Herreshoff for the N. Y. Yacht Club Syndicate; ‘ Vanitie,” de

ran, Esqf';"‘-"'Deﬁance," designed by Owen for the Tri-City Syndicate.
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Kindly keep your queries on separate sheets of paper when corresponding about sue

The Big Expense on Concrete
Construction Can Now Be
Saved with Self-Sentering

The big expense for concrete forms, the
immense dead weight of concrete roofs,
have discouraged builders from enjoying the
great advantages of this fireproof, enduring
construction.

Self-Sentering, the new form of expanded metal,
has removed the handicap—the waste time. It has
made possible all concrete construction without forms.
You can now have floors, ceilings, side walls and
roofs built in a fraction of the time required by old
methods and at a fraction of the cost. Self-Sentering
makes a 2-inch concrete roof or partition—rigid, fire-
proof, enduring—an economical possibility. Pitched,
curved or flat roofs are built with equal facility with
Self-Sentering.  Self-Sentering has brought about this
change because it is both reinforcement and form

combined, and your money is spent on permanent construction, not wasted .on
temporary work.

of your plans and let our advice help you to better, more economical build-
ell us your architect’s or builder’s name so we can co-operate for your benefit.

General Fireproofing Co., 7502 Logan Ave., Youngstown, O.

Makers aiso of Herringbone Lath, the Standard Metal Lath

Free—
[ Self-Sentering is different Fireproofing
You’ll know it by its Diamond Mesh Handbook

96 pages tellin
about SelE-SeuleE
ing and its many
uses in concrete
building. Send for
a copy.

/ Trade Mark
Reg. U. S. Pat. OR.

‘,. () ‘The expanded metal
J,.‘,‘,‘ that mnakes reinforced
¥ / concrete without forms

now pending ] 5’,‘:
] v

To the woman of taste the white enameled room makes a strong
appeal. She delights in its atmosphere of cheery, dainty brightness. Not
only in her boudoir, bedrooms and bathroom, but in the living rooms aswell.

Luxeberry White Enamel produces a
rich, deep, snow-white effect unequaled
by any other finish. A Luxeberry sur-
face is smooth, satiny and durable, and
may be left either a soft dull, or brilliant
as the finest porcelain.

Luxeberry White Enamel won’t turn
vellow, chip or crack and cleans in a jiffy
with soap and water.

In snow white rooms the natural wood
floors should be protected and beauti-
fied by the finest floor varnish. Liquid
Granite has all the toughness its name
implies and it brings out the beauty of

the wood, multiplying its attractiveness.
Liquid Granite Floors have a durable
elastic surface that withstands the wear
of grown-up feet and the romp of play-
ing children—a surface you can wash
without fear of turning it white—even
boiling water has no harmful effect.

Berry Brothers® Varnish has been the
first choice of home owners, architects
and decorators for over fifty years. Ask
your dealer about them or write us direct
for varnish information of special interest
to home owners.

REREY BROTHERS
orld's LargestVarnish Makers

Factones— Detroit, Mich.. Walkerville, Onrt., San Francisco, Cal.
Branches in principal cities of the world.

Member of

Established 1858

IR BELL. b S

matters as patents, subscriptions, books. ete.

questions, as in many cases they have to be referred to experts.

should be given on every sheet.

No attention will be paid to unsigned queries.
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This will greatly facilitate answering yo
The full name and addre
Full hin

to correspondents are printed from time to time and will be mailed on request.

(12981) 0. O. B. asks: Can you please
advise me if it has been positively proved that
the electron theory of electricity, or, in other
words, the one-fluid theory, is correct? That is
to say, that it has been proved that positive elec-
tricity is fixed, while negative alone is movable?
A. The theory of electrons is firmly believed by
most scientists. It probably may be said that it is
proved as positively as any theory which may be
modified at any time by some new discovery. No
theory in science is regarded as absolutely proved.
A theory is a statement which covers the phe-
nomena to which it applies better than any other
explanation. If another better explanation is
found, the old will be forced to give way to the
new. A recent work by J. J. Thomson, ‘‘Rays of
Positive Electricity,” pertains to this topic. We
send the book for $1.40 postpaid.

(12982) M. A. G. asks: Will ultra-violet
light penetrate ordinary glass, and also ‘‘Jena’”
glass, sufficiently strong enough to make an im-
print on a photographic plate after it has passed
through the above said glass? All visible light
being excluded. Some works which I have re-
ferred to, state that glass cuts off all ultra-violet
light, while others state that nearly all of the
ultra-violet light passes through. A. Glass is
somewhat transparent to ultra-violet rays. We
use a cobalt blue glass, combined with a" violet
glass colored with manganese, and we can get
very good ultra-violet effects. By the use of
quartz lenses and prisms we can secure much
better effects beyond the violet of the spectrum
which is formed. You will find about this in a
very interesting book by S. P. Thompson, entitled
“‘Light, Visible and Invisible,”” price $1.75 post-
paid.

(12983) E. G. M. asks: 1. In your paper
of January 10th, 1914, page 43, you speak of the
“daylight-saving fallacy.” What is that? A.
The daylight-saving fallacy is that it makes a
difference which hours men work if they only work
the usual number of hours in the twenty-four. In
some parts of Europe riots have been narrowly
averted over this question, when it was proposed
to have the men begin at an earlier hour in the
morning so as to close the day's work earlier in the
afternoon, and have time for the garden or other
out-oi-door pleasures. 2. Would not people surely
remain out of doors more, walking, playing, if
daylight lasted longer after the day's work was
over? I notice in the papers that some city near
the dividing line between Eastern and Central
time has decided to change to Eastern in order to
have more daylight hours in the afternoon. A.
The sensible solution of the difficulty in keeping
standard instead of local time is to change the
hours of the day's working time as above rather
than to lose the advantages of standard time. In
some cities where local time is about half an hour
fast of standard time the shops and factories start
at half past six instead of seven and stop for dinner
at half past eleven by standard time. In reality
the work begins at seven local time and the dinner
is at twelve local time. The day's work closes at
half past five standard, but at six local time. Thus
the day is kept by the sun, but the hours are those
of standard time. 3. I notice in the article re-
ferred to, in question 1: ‘It is stated that British
Columbians now sleep during three hours of day-
light in summer." Is this because their northern
twilight is longer than ours, or do they get up so
late? A. Twilight lengthens rapidly in the
summer as one goes north. In the northern part
of British Columbia there is little night in the
summer, and men must sleep by daylight if they
would get sufficient sleep. In the Arctic regions,
men sleep by daylight all the time the sun is above
the horizon without setting. At Hammerfest
there are eleven weeks of continuous daylight in
summer, and the people keep the twenty-four
hours as we do. They open their shops at eight
o'clock in the morning and close them at six of
the afternoon, and sleep at the same hours as men
do farther south, but it is daylight all the time.

(12984) G. M. G. asks: A suitable con-
tainer is completely filled with fresh water and
hermetically sealed with the same material and of
the same thickness as the walls of said container.
The temperature of the water is now lowered to
such an extent that all the water in the container
is frozen. Also kindly inform me of the expand-
ing pressure, in pounds, of freezing water. A.
‘Water cannot freeze unless it can expand. The
force of its expansion in freezing is the same as
that required to compress it from the volume it
has as ice to that which it had as water. The
compressibility of water is about 429 ten-mil-
lionths per atmosphere. One volume of ice yields
0.9178 volume of water at the freezing point. It
will thus require about 140 to 160 tons per square
inch to prevent water from freezing, and your
container must have this strength. See Ganot’s
“‘Physics” for data on this point. We can send
the book for $5.

(12985) P. A. C. asks: 1. Why are only
three images of a point formed when two plane
mirrors make an angle of ninety degrees with each
other? A. When two mirrors make an angle
with each other, there are as many images and
the object as the angle is contained in 360 degrees.
If the angle is 90 degrees, this number is four;
¢ne is the real object and the other three are

found by the rule that the image in a plane mirn
is as far behind the mirror as the object is in fro)
and in the perpendicular to the surface of tl
mirror drawn from the object. It is easy to dra
the mirrors at right angles to each other, and pr
long the lines to represent the apparent mirro
behind the real mirrors. Then locate the imag
by the rule above. 2. Will you tell me how 1
find, graphiecally, the number of images formed «
a point, when the mirrors make an angle of 4
degrees? A. With an angle of 45 degrees th
method is the same. There will be eight section
in the circle formed by the mirrors, which are i
the space behind the mirrors; in each there will b
an image, to be located by the method give
above. The images will be on the vertices of a

octagon. This construction is the basis for th
kaleidoscope.

(12986) F. A. G. asks: 1. Will you by
kind enough to tell me if the optic nerve is com
posed of fibers, each fiber having one of its end
connected to the retina and the other end to the
cerebrum? I would like to know if each connects
one or more cells of the retina with one or mort
cells of the brain? A. There is no difference be
tween the transmission to the brain of a stimuly
leading to sight and one producing any othe
sensation. The nervous system is the sum tota
of nerve cells, which are calle? “*netiv-sess™ 1 "t
psychologist, and these act by conducting im
pulses from the point where the stimulus i
applied to the part which can act upon tha
stimulus in the proper manner. Just how a nerve
cell conducts or transmits is not definitely known
but the fact is certain. Light falls upon the end:
of the neurones of the retina, and these act SC
that the stimulus affects the other end of the nervy
cell which may be quite a distance away, and this
remote end transmits the impulse along to othei
nerve cells, and finally it comes into the menta
consciousness. It is not light which is transmitted
any more than it is sound which is transmittec
over a telephone wire a thousand miles. The
stimulus produces a sensation simply, but we cali
the sensation “seeing." 2. At the poiut of focus
how is the motion or vibration of light transmitted
to the fiber, and how is light reproduced in the
mind? A. Just what the mechanics of the pro-
duction of a stimulus is, we cannot say. We have
always thought of it as like the wind sweeping
over a field of grain. The heads bow to the breeze
and rise again. The vibrations of light are trans-
verse, and so, although infinitesimal, may be able
to set into vibration the microscopic fibers of the
rods and cones of the retina. The texts of Psy-
chology discuss these matters. We can supply
Thorndike's for $1.50, and James’s for $£1.75.

(12987) J. W. savs:
AMERICAN SUPPLEMENT, No. 1985, page 48,
January 17th, 1914, there was published a
mnemonic in French for the ratio of the circum-
ference of a circle to its diameter to 30 places
of decimals, or 30 decimal pi. There was a
humorous challenge to anyone to construct
something of the kind in English. I accept that
challenge, and submit the following as the best
I can do with such restrictions as are imperative,
i.e., each word must be composed of a fixed
number of letters. I believe that the rhythm
will help the words to trip off the tongue fluently
and render it easy to memorize,

Now I have a means wherewith to tackle—

In the ScienTiric

- AR 15 0g 9 2 6
every new poser inviting attention. Welcome
5 3 5 8 9 v
solutions may bhe met, although alas unirue.
9 3 2 3 8 4 6

An artful plan you get, enabling you to measiire
2 6 B 3 3 8 32 i
quadrants.
9

In repeating these sentences it is convenient
to stop at the word ‘*‘tackle” and commence
afresh, as at that point the rhythm changes.
Of course, it cannot be expected that mnemoniec
sentences shall be beautiful models of language,
but I must congratulate the composer of the
French sentences on the success he has achieved.
A question occurs to me, sir, as to whether any
mathematician ever uses, or is likely to use, such
an alarming mass of figures in his calculations,
A. We note your lines for the ratio of circum-
ference to diameter. Several have been sent in,
and references to several which were printed in
England several years ago. It is never necessary
to use the figures of this number to the hundreds
of places to which the calculation has been
carried. We have employed fifteen figures in
large computations in astronomy.

(12988) F. E. M. asks: Are two vertical
lines ever parallel, and if so, under what con-
ditions and at what point on the earth’s surface?
I am asking for absolute facts, and not what we
consider to be parallel, such as the walls of a build-
ing. A. A vertical line is one which passes from
the center of the earth to the zenith of any place.
It is perpendicular to the surface of still water.
Any other vertical line must, in a strict mathe-
matical sense, make an angle with it. no matter
how near it is drawn to it, since the only point
in common to the two lines will be the point of
their origin, the center of the earth, Two vertical
lines near together are sensibly parallel. There
is no instrument which could detect any con-
vergence in two vertical lines on the equator,

wpparent images.. The places of the images are

six feet high and one inch apart,
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to numerous political groups, which devel-
oped smaller or greater cultural differ-
i;negs according to environment and other
influences.

Some of their smaller dwellings were
made of reeds, while larger structures
were built of small uncut stones, sun-dried
yrick, or blocks of adobe. Their knowl-
dge of weaving, pottery-making, and dec-
yration was surprising. They wove from
wative cotton and Ilama wool, and their
lesigns indicate the changes brought about
)y time and other influences. The native
Iress consisted principally of a ponecho
shirt, a loin cloth, and sandals, with sim-
)le head gear.

The pre-Columbian Peruvians of the
roast knew the uses of gold, silver and
wopper, and worked these metals to some
sxtent, especially copper in the manufac-
ture of weapons. Their common weapons
wvere a metal or stone mace, a wooden
club, a copper ax and knife, the sling,
and in some regions the bow and arrow.
Their implements were the whorl, weav-
ing sticks, looms, cactus-spine or bone
needle holders, sharpened sticks, copper
knives and axes, hoes, and fishing para-
phernalia, including nets, sinkers, reed-
bundle boats or balsas, and peculiar rafts
which were paddied.

;ffgl,]'illgf"‘:lut the whole territory along
e coast the people deformed the heads
of their infants by applying pressure to
the forehead, probably by means of band-
ages and pads, which process flattened the
back of the head as well. They did not
practice filing, cutting, or chipping the
teeth, or other mutilations which would
leave marks on the skeletons.

It is interesting to know that these na-
tives seem to have been comparatively free
from general bodily ailments before the
advent of the white men, although they
suffered from several peculiar local dis-
eases affecting the hip-bone, the head, and
the ear. The people of the mountains pos-
sessed a good, average development of the
body and of the skull, and were freer than
the coast people from disease. It is evi-
dent that in some of the distriets serious
weunds of the head were frequently fol-
lowed by the operation known as trepan-
ning, and although this was often crudely
done, it was successful in many ecases,
This practice was probably carried on
even after the coming of the Spaniards.

The results of the expedition failed to
strengthen the theories of the antiquity of
man in Peru, but tended to prove the con-
trary. Aside from the cemeteries or burial
caves of the common ecoast or mountain
people, and their archeological remains,
there was no sign of human occupation of
these regions. Not a trace suggesting any-
thing older than the well-represented pre-
Columbian Indian was found anywhere;
and neither the coast nor the mountain
population, so far as studied, can be re-
garded as very ancient in the regions they
inhabited. No signs indicated that any

group occupied any of the gites for even

g,s ].@ng,ﬁﬁ twenty centuries; nor does it
seem th t any of these people developed
their ealture, except in some particulars,
in these places.

Dr. Hrdlicka’s report is issued in the
Smithsonian Miscellaneous Collections,
publication 2246, and forms an exceeding-
1y valuable addition to the anthropological
works of Peru. It comprises 69 pages of
text and 26 plates of illustration, showing
specimens colleeted, locations of the finds
and maps of the territory explored.

The Guns of Panama
(Concluded from page 363.)

mounted upon the Crozier type of disap-
pearing carriage, are scarcely less deadly
than their larger brothers, or sisters, for
guns have been tacitly endowed with fem-

tars.

inine appelatives.
shells weigh but 1,660 pounds,
is practieally that of the sixteens, at ex-
treme fighting range, and they are able
to penetrate any armor now in use.

The main defense of a system of sea-
found in the mor-
Costing less to manufacture, and
projectiles and charges costing less, they | »

coast fortification is

SCIENTIFIC AMER

Although the 14-inch
their range

the mortgag
provides ol¢

tion i3 i 4n.

are used in great numbers;
tive range is slightly more than that of
the rifles on the disappearing carriages.
Fired at extremely high angles, their pro-
jectiles invariably plunge directly down
upon the target, and though the velocity is
comparatively low, no deck armor can
withstand them. f\lkM f
The mortars are sunk in pits, in grougé
of two, each group manned by a company
of coast artillery. They are seldom fired
singly. As a rule a number of them are
directed upon a target and fired simul-
taneously, a salvo, and in such a hail
of steel, directed upon a common objec-
tive, at least one projectile, ship-di%ab]iugj
in its power, will most probably strike
with deadly effeet. ~__ bl ~ 1
No definite information is given out by
the War Department about the number
of guns to be in the completed defenses of
the Panama Canal, but at such an import-
ant point it is reasonable to suppose that
it will be ample. y
At a rough estimate there will probably
be two or more of the 16-inch rifles, from
twelve to twenty of the fourteens, and
approximately forty mortars, with a large
number of the smaller rapid-fire guns.
Assuming the maximum, a hostile
squadron would be greeted at each dis-

composite thunderbolt weighing forty tons
—forty tons of disabling, death-dealing
steel each minute.

The old naval guns of our Spanish-
American war period are obsolete. The
guns of the eivil war class are playthings;
and all guns antedating that period of
interstate war are as harmless to a mod-

and the effec- | e ohithe

€
humane qu

thinking ab
and hard’
120-000 W .
F agents are h

The agent,‘%
bent on eai
mission an
on beatmg
record und
sure from hi

charge of the entire armament with a |

ern dreadnought or emplacement,
range, as the beating of the rain upon
the sea.

And fifty years hence our latest perfec-
tion that we esteem so deadly will be
smiled at in some musty old museum !

Insects in the Upper Air

DR. E. EVERLING of Halle, Germany,
is trying to interest aeronauts in mak-
ing observations of the occurrence of in-
sects at altitudes of several thousand feet
above the earth’s surface. Very few such
observations have heretofore been record-
ed. Dr. Everling himself, in the course
of many balloon voyages, has only once
noted an insect (a butterfly) at a great
altitude. . It was, in all probability, ecar-
ried thither by the strong uprush of air
in an incipient thunderstorm, and it may
be a geherai ruie that insects do not voluu-
tarily rise above a moderate elevation.
Aeronauts are invited to send their obser-
vations on this subject to Dr. A. Japha,
Zoologisches Institut, Halle a. 8., Ger-
many. The meteorological conditions, and
especially indications of the presence of
strong vertical air-currents, should be
noted in connection with all observations.

Meteorological Conference in Scotland.
—It is the custom of British meteorolo-
gists to hold a breakfast or luncheon in
connection with the annual meetings of
the British Association for the Advance-
ment of Science. As the Association is to
meet this year in Australia, and few
meteorologists from Great Britain will be
able to attend, arrangements are being
made to hold a conference of observers
and students of meteorology and allied
subjects in Edinburgh early in September.

— SR “‘.‘_ .
/ _Mm.u'_g, LENGTH, RANGE; EIC., 40;8;3.&1\!&2\(1; CANAL BATTERIES. !
Sixteen Inch. Fourteen Inch. Twelve Inch;
Mortars.
Tongth, Inehes. . Lt e s . 590 579 200 ‘;
Weight, pounds....... 284,000 138,000 34,000 |
Powder charge, pounds 650 320 80 \
Shell, length, inches. .. 70 62.6 50-39
Shell, weight, pounds 2,400 1,660 11,046-700 |
Ra.nge wards. . Lee 18,600 18,000 19,000 i
Penet-ra-tmu s (151 I ) TP e Tor e 17 all ranges 13 any deck armor
25 muzzle i
R B R o A o e e teatn e 1 per minute 1 per 40 seconds 1 per mmut.e“ /
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resewee now nearly $10,-
Insurance in foree
mu‘ri‘y £50,000,000

Second: Old- ime legal-
reserve insurance — not
fraternal or assessment.

Third: Standard poli-
ey provisions, approved by
the State Insurance De-
partment.

Fourth: Operates un-
der strict State require-
ments and_subject to the
United States Pastal
Authovltms

Fifth: High medical

standards in the selection
of risks.

Sixth : Policyholders’
Health Bureau arranges
one free medieal examina-
tion each year, if desired,
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