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We scrutinize and test carefully all applicants for admission—both before
and after admission. In fact, we never cease to observe and to test them. If
you are contemplating an Army career as a commissioned officer, study
and ponder well the ideals we hold. If you can adjust yourself to them,
good. Let us hope that they will fall upon you with the grace of a garment
cut to fit your frame. The Army is inexorable. To its customs, traditions,
spirit, and ideals, the character of the young officer must be "wax to receive
and marble to retain."
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EVOLUTION OF THE ARTILLERY
WHEEL*

BY D. A. GURNEY, MEMBER A. O. A.

THE use of the present type of artillery wheel dates from the adoption of
the Archibald type of wheel on the 3.18-inch iron gun carriage in 1881.
Prior to that time the wheels used on artillery matériel had wooden hubs,
spokes and felloes of the commercial type, still used to some extent on
farm wagons, etc. The distinct features of the Archibald type of wheel are
the hub construction, consisting of an inner flange integral with the hub
box and an outer flange fitting around the cylindrical portion of the hub
box and secured to the inner flange by bolts passing through the spokes,
and the triangular metal dowels used at the joints of the felloes. The wheel
used on the 3.18-inch iron gun carriage was 57 inches in diameter, had a
tire width of about 3 inches, and 12 spokes. The felloe was made up of 7
sawed sections, and the total weight was about 180 pounds. The wheel was
secured to the axle by means of a linch pin. This type of wheel was
definitely adopted as the result of a series of tests by the Board of Light
Artillery Officers, the report being dated April 28, 1881. The following
claims were made by the Archibald Wheel company as to the advantages of
this type of wheel.

(a) Every joint in both spokes and felloes is pressed together with
such force and accuracy that the wheels will stand always in any
climate.

(b) Each wheel is put together with a pressure 25 times greater than
any weight it will have on it afterwards, and consequently it cannot be
crushed by overloading.

(c) On account of this pressure the spokes can never work in the hub,
nor can any moisture get within the hub to rust it or rot the spokes.

(d) They will stand more abuse and climatic changes than any other
wheel.

(e) Hub box can be replaced readily.

(f) On account of the peculiar dowel used, the spoke can be replaced
easier than with any other wheel.

The standard artillery wheel now used on all light artillery carriages
and vehicles is a development of the original type of wheel above
referred to, and while it has been greatly modified and improved, it still
retains the distinctive features of the metal hub box described above and
the triangular metal dowels. Numerous changes

* Reprint from Army Ordnance September-October, 1921.
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have been made in the design of this wheel since its adoption with the idea
of making it stronger and more serviceable, and of keeping its weight
within a reasonable limit.

The more important of these changes are enumerated in detail below.
In 1889 a comparative test was run of light and heavy wheels of this type,
as a result of which the light wheels failed in the test. The weight of the
wheels tested and adopted was about 188 pounds. In 1892 the wheels
then used on the 3.2-inch gun carriage developed serious defects in the
arrangement of the linch-pin washer and the hub-ring nut. The linch-pin
washer was found to rotate with the wheel, producing wear, so this
washer was modified by adding a stud, which prevented its revolving
with the wheel. The hub-ring nut unscrewed at times and jammed the
wheels between the linch-pin and the shoulder of the axle, accordingly it
was secured to the hub box by a spline screw. The wheel used on the 3.2-
inch gun carriages was 57.75 inches outside diameter with 2.75-inch tires,
had 8 sawed felloes, 16 spokes, and was lubricated by applying grease to
the axle arm with a paddle.

In 1898 the Ordnance Department undertook the design of an
experimental 3-inch gun carriage. In order to lighten the wheel the tire and
felloe widths were reduced .25 inch and the felloe thickness from 2.875
inches to 2.25 inches. The thickness of the hub flanges was reduced from
.75 inch to .5 inch for the outer flange, and from .75 inch to .625 inch for
the inner flange. A change was also made in the felloe to make it of 2 bent
sections. The method of fastening was changed from a linch pin to a nut
screwed to the end of the axle, and the wheel was lubricated from an oil
chamber in the hub. In 1900 the wheel was changed to 56 inches outside
diameter and 3 inches tire width, which is the same as the present steel-
tired wheel. This wheel was used on the experimental short recoil 3-inch
gun carriage. The tire thickness was reduced to 7/16 inch and the felloe
thickness to 21/16 inches. The diameters and thicknesses of the hub flanges
were also reduced. The wheel was secured by means of an inside wheel
fastening similar to that shown in Fig. 2, and was lubricated from an oil
reservoir in the axle.

In 1902, for use on the 3-inch gun carriage, model of 1902 (long recoil),
the outside diameter of the wheel was reduced to 48 inches and the felloe
thickness to 1.75 inches. The diameter and thickness of the hub flanges was
also decreased, and the number of spokes was changed from 16 to 14. The
weight of this wheel was 142.5 pounds. As the result of road tests of the
experimental carriage and limber, it was decided that 48-inch wheels were too
small. Due to their relatively poor showing in the road trials, a report was
made that increased tractive force and consequent horse fatigue were necessary
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FIG. I. - THE STANDARD 56-INCH ARTILLERY WHEEL
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A SOLUTION OF THE THREE POINT PROBLEM

The general equation of a circle is
x2+y2+2gx+2fy+C:O
The values of g, f, and ¢ are desired.

Fig 1.
Substituting codrdinates of points:
B (o, 0) gives C=0.

X (b, 0)and c = o gives g=— %
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v b'd' —d? —¢e?
A(d,e),c=o0,and g :—% , gives f= Te
Substituting these values in I circle ABX' is represented by

qr 42 _ a2

xz-I-yz—b'x-F(ibd d€ € )y=0 I
Similarly circle BCX" is represented by

) ) , b"d” — dn2 _ err2
X+y—bx+(#)y=o I

Subtracting II from III

b'd — d/Z _ e/2 b"d" — d!/2 _ 6112
x=y ( E—— ) v

b'd’ — d12 _ e!2
o
b"d” — d//2 _ 6”2
and N = e

&

II, IIT and IV become
x + y -b'x+My=o0 (a)
x+y -b"x+Ny=o0 (b)

o)y ©

=K, (c) becomes x = Ky (d)

Letting M =

Lettmg . b"

". Substituting value of x in (a) gives
_bK-M
K2 +1
and substituting value of y in (d) gives
L, bK-M
—g 25 =-M
K2 +1
Numerical solution:
Let A (d’e") be(2,5)
be (0, 0)
C (d"e") be (1,—4)
C(d"e")be(1,—4)
o= tan’

W A

B =tan’
b'=d+ecota=2+5.4=6
b"=d"-e"cotf=1+4 7

3=

T2
b'd'*d'zfl a4
M= Poe? 12 451 25

€

=-34
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A SOLUTION OF THE THREE POINT PROBLEM

b"d" — du2 _ eu2 _ 7-1-16 _

N: e” 74 2'5
 M_N _ -34-25
K= M- N = =312 =50
bK -M
g _ 6x59+34 _ | oo
heref K2 +1 348 +1
Therefore
'K - M
x=K2EM _59x1.08=6372
K2 +1

The coordinates of P with reference to B are thus known, and the
coordinates with reference to the former origin may be written.
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DISCUSSIONS

A Criticism of ""A Study—Types and Proportions of Projectiles
and Fuses Required as a War Reserve for Field Artillery," as
Published in the November-December Issue of the Field
Avrtillery Journal

BY BRIGADIER-GENERAL AMOS A. FRIES, U. S. ARMY
CHIEF CHEMICAL WARFARE SERVICE

THE great leaders of all time have studied the past in order to discover
the big underlying causes that lead to success. They paid little attention to
exceptional cases or minor details. When they found the causes of success,
they did not copy the methods learned but used them as guides to develop
means of winning their own battles. Each military genius has realized that
all methods of war change with improvements in weapons and with the
growth of general knowledge. Each realized that the individualities of the
opposing commanders often had as much to do with the outcome of battles
as the methods and weapons used. Each also realized the racial
characteristics, physical vigor, patriotism, and training were powerful
factors in every war. In short, they studied not to get fixed rules of combat
but to train their own minds along proper military thought, and for guides
to help them in solving their own peculiar problems.

And every one of them who stands out today as a great leader
developed some new method, or applied some old method in a different
and more efficient manner than hitherto, always taking into consideration
the character of his opponents. This was true of the Greeks and Alexander,
of Hannibal and Hasdrubal, of Napoleon and Frederick the Great, and of
Stonewall Jackson and Grant.

And so it will be in the future. The general who wins will be the one
who is the most progressive along sound lines, who sizes up correctly his
opponent and who then pushes his own carefully considered methods with
the greatest energy and persistence.

Applying these rules to the study in question, we find almost every one
of them violated so far as Chemical Warfare materials are concerned. I
have not tried to analyze the rest of the study, so will content myself with a
discussion of Chemical Warfare matters only.

The first paragraph is excellent, the outstanding thought being that
simplicity always goes with greatest efficiency. The second paragraph
is also excellent, as it sets forth clearly the usual missions of artillery
and then defines the terms used to designate those
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missions. But the instant the writer left generalities and definitions and
passed to details in paragraph three he went wrong. He went wrong
because he used the facts gleaned from the World War as exact patterns for
the future, thereby violating the first rule of all proper historical study—
i.e., the events of history are guide posts, not roads.

So much for generalities—now for details of specific mistakes. In
sub-paragraph three of paragraph (3), the writer says "smoke shell are
not tactically used against either matériel or personnel.” What about
white phosphorus—the material that burns with an unquenchable flame,
wet or dry, and which cannot be brushed off clothing or flesh? Did the
writer never hear of the dread of white phosphorus instilled into the
minds of every German during the latter part of the war by white
phosphorus fired from four-inch Stokes mortars by the Chemical
Warfare Troops? There is no known instance where the Gas Troops,
once they got in range, failed to drive the Germans from their machine
guns with white phosphorus. And yet white phosphorus is one of the
best smoke materials ever tried in war.

Beginning with line 7, page 620, the statement is made that "gas can
be only used under certain conditions. In general, winds must be
favorable; the area gassed cannot be immediately occupied, etc." These
statements are utterly wrong not only as regards the future, but as to the
actual happenings of the World War. The Germans in the very first days
of the Great Drive across the Picardy plains in March, 1918, used gas
under practically all conditions, regardless of weather, wind or the
character of the advance. It is a well-known fact that the Germans used
diphosgene, a nonpersistent gas, during the advance almost to the
moment when their troops reached the English lines. At first they used
mustard gas before the attack only along those fronts they were not
going to attack heavily, or not attack at all. But it was only a few days
later when they used mustard gas during the attack itself on strong
points which they wished to avoid. In that manner they took
Armentieres without loss.

Later the statement is made on the same page that high explosive and in
some cases shrapnel can be substituted for gas where ordinarily gas would
be used. The idea conveyed is that high explosive is as good practically in
all cases as gas. Then why use gas at all? Half-hearted action anywhere, at
any time, invites disaster. Why is gas being considered everywhere—
Army, Navy, Air Service and by every nation today? There is just one
reason. The World War proved beyond a shadow of a doubt that gas will
get more casualties per ton of matériel transported to the front than any other
element of war ever invented. Our gas casualties were 27.3 per cent. of all
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our casualties—killed and wounded—and if we consider only the
wounded admitted to hospitals, over 31 per cent. were gas alone; and
that in spite of the fact that the German probably on an average fired less
than one-sixth the number of gas shell as high explosive and shrapnel.
Perhaps you wonder why he did not fire more gas. The answer is simple:
he didn't have it. During the first four days of the Argonne fight he fired
almost no gas shell whatever. And yet he never in the whole war had so
fine a chance to make a killing with mustard gas as during that time.
Again the answer—no mustard gas. He had used all his reserves on the
British and French earlier in the season and thus had only his daily
production to fall back on. The army in the future that uses the most gas
efficiently will win.

On page 621, near the bottom, while discussing the use of the 75-mm.
gun in barrages, the statement is made that "Gas shell will probably not be
used on account of the difficulties it would cause our troops." Napoleon
said, "It is necessary to break some eggs in order to make an omelet." We
recognized that fact when we drove our men so close to our high explosive
and shrapnel barrages that we had many casualties from our own shells.
Why did we do that? So our men could get into the German trenches before
the German machine gunners hiding in deep dugouts could man the
trenches and mow our men down with machine-gun fire at short range.
Then why fear gas for the same purpose? If you can make the enemy wear
masks all during the advance, including the attempt to get out and man the
trenches after the barrage has lifted, you add an additional burden of
discomfort and danger to your high explosive and thereby aid powerfully in
overcoming those of the enemy who still have the nerve to fight. And the
danger to our own troops from gas is far less than that from high explosive.
Should our men run into a pocket of their own gas, they only have to put on
their masks to be perfectly safe. If they have to fight in the masks when
they get to the trenches they will be no worse off than the enemy. Indeed
they will be much better off, because the enemy will have had to wear his
mask all during the artillery preparation as well as during the actual
advance.

But above all let us not forget this fact. The enemy will be drenching our
infantry with a counter-barrage of gas during every step of the advance.
Are we then going to let him force our men to face that danger and wear
masks while avoiding that additional burden himself? If we win, the
artillery will fire gas during every movement of troops no matter what the
weather or the direction of the wind. And let us not forget that our mask
will be better than that of the enemy. That is one of the Chemical Warfare
Service's jobs and I have just enough confidence in the ingenuity and energy
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of the American to guarantee that the American Chemical Warfare Service
will be just a little ahead of the rest of the world in masks as in gases.

In the middle of page 622 the statement is made that "* * * gas shells
for the 75-mm. are not as effective for interdiction as for harassing." But
why?

The writer on page 619 defined interdiction fire as "all fire delivered for
the purpose of preventing or impeding the movement of supplies, matériel,
or personnel." What could be more effective for that purpose than the so-
called "high-explosive" mustard-gas shell introduced during the last days of
the World War by the Germans? Now all know that the death-rate from
mustard gas in our Army was very low—probably below one per cent. of
those injured. But that was not true of the high-explosive mustard-gas shell.
Just as an example, a German dugout captured by our troops during the
Argonne advance and occupied by seven Chemical Warfare Service
officers was struck by one of those shells fired by the retreating Germans.
It struck just at the entrance to the dugout. Five of those officers died and
one was blinded. The reason? Because the large amount of high explosive
atomized the liquid mustard into millions of minute particles that were still
liquid but which were readily drawn into the lungs. In that way a man will
draw in a single breath or two a quantity of mustard gas which it would
take hours to get as a true gas under the usual concentrations encountered
in the field. It is recalled, of course, that mustard gas evaporates so slowly
that in the warmest, driest summer days it will linger where spilled on the
ground for about two days, while in cool, moist weather it may be
dangerous for two to four weeks.

But even the nonpersistent gases such as phosgene are more useful
often than any high explosive for interdiction. And the larger the shell the
more effective, since the concentration is greater. Then, too, in long-range,
high-powered guns where the finest ballistic qualities are desirable, solid
gases can be used to fill say only 15 per cent. of the cavity of the shell. In
such cases you will get almost the maximum effect of the high explosive in
addition to the terrible harassing effect of the gas.

The statement made on the bottom of page 623 to the effect that gas
will not be used in the offensive barrage is answered by the previous
criticism of similar remarks in regard to the 75-mm. gun. The same is true
of the remark of the same nature in the seventh and tenth lines of page 624.
As they used to say when reporting us at West Point for various infractions
of discipline "same at same" for the fifteenth and sixteenth lines of the
same page.

Later, in the middle paragraph of that same page, the high explosive
expert comes to the front. We of the Chemical Warfare
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Service heartily agree with all sentiments expressed to the effect that high-
exposive shell only will be used for destruction of matériel. But it is only
rarely that matériel useful to the enemy and dangerous to ourselves is not
accompanied by personnel of some kind at least a part of every twenty-four
hours. And when there is flesh present—whether human, animal, or fowl—
gas is indicated, as the doctors say, and we will be negligent if we fail to
prepare ourselves to so use it.

Again on page 625, in the middle paragraph, the statement is made that
"Gas shell is not provided in the offensive barrage as its use might limit the
movements of our own infantry." It will not limit the movements of our
own infantry unless we make our troops afraid of gas by failing to practice
with it in peace on the score that it is too dangerous.
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Notes on Computing Triangles

BY CLAUDE GILBERT BENHAM, JUN. AM. SOC. C.E., CAPTAIN, 21st FIELD
ARTILLERY

I SUBMIT below two forms for solving triangles and some notes
thereon. They should be helpful for those who have no system of their
own, as it is well known that many officers and engineers who have the
requisite knowledge seem unable to solve triangles rapidly and with
certainty, they go from one side of the page to another with a lot of
disconnected figures.

First Case Form No. 1. Having given one side and the angles; to find
the remaining sides.

Rule.—Add the log. of the known side, A - B; the co-log. sine of the
angle opposite that side, C, to the log. sine of the angle opposite the
required side, A. This sum is the log. of the required side, CB.

Note—The known parts are set down in the form following. It will be
seen that all figures above the double line are known. The addition for both
sides can be quickly done by placing a pencil, laid flat over the log. sine
not being used in the calculation.

A B
C
Angles Sides Function
A-B 880.1 log. 2.9445324
C 100°-05'-40" a. c. log. sin 0.0067716
A 57°-02'-20" log. sin 9.9237827-10
B 22°-52' log. sin 9.5894893-10
Check | 180°-00"-00"
C-B 750.1 log. 12.8750867-10
C-A 353.1 log. 12.5407933-10
ForRM No. 1

Second Case Form No. 2. Having given the sides and an angle opposite
one of the sides; to find the remaining angles.
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Rule.—Arrange the known parts in the form given below. Add the co-
log. of the side B — C; the log. sine of the angle opposite that side, A; and
the log. of the side A -C. This sum is the log. sine of the angle opposite the
side A -C.

A B

V2
Angles Sides
B-C 165.8' a.c. of log. 7.780414
A 37°-42' log. sin. 9.786416
A-C 119.5 log. 2.077368
A-B 243.7 log. 2.386856
B 24°-17 log. sin. 19.614198-10
C 115°-59' (supl.) log. sin. 19.953686-10
Check 179°-58' —
ForM No. 2

Angle C is similarly found by substituting the side A — B for A — C in
the addition.

It may be seen that the work is compact, easily checked, and in
convenient form to be laid away for future reference. The logs. and log.
functions of the known elements of the triangle are taken from the tables at
one time before making the addition.

No claim is made that the methods given herein are original with me.
Credit for much of the matter herein is due to Mr. Shirley Carter, Senior
Engineer, Engineer Department at large.

Ordnance Notes

|
EXPERIMENTAL SIGHT MOUNTINGS FOR THE 75-MM. GUN CARRIAGE MODEL OF
1897, ML*

THE sight used at present on the above mentioned gun carriage is the
original sight, model of 1901, of French design (Fig. 1). It consists
principally of the sight bracket (A) which is bolted to the left hand rocker
arm, the azimuth or deflection mechanism (B), the angle of site mechanism
(C) and the collimator sights (D) and (E).

The collimator sight not being of the telescope type renders the

* Reprint from Army Ordnance, July-August, 1921.
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observing of objects not discernible by the normal eye impracticable;
therefore direct fire on such objects is rendered somewhat difficult. With
the above mentioned conditions prevalent, it will therefore be necessary to
equip the carriages with a more suitable sighting system, preferably one
using the panoramic sight, model of 1917.

The experimental sight mountings, types A and B shown in Figs. 2 and
3 respectively, have been manufactured to meet the requirements and have
been shipped to Aberdeen Proving Ground for application to the gun
carriages and tests.

The experimental sight mounting, type A, Fig. 2, consists of the bracket
(A) into which is inserted the extension (B) upon which is mounted the
angle of site mechanism (C) and the sight support (D) which can be cross-
leveled by the knob (E) and clamped by the lever (G). (F) is the cross-level.
(H) is the panoramic sight, model of 1917. The extension (B) can be
withdrawn from the bracket (A) by releasing the clamp screw (J).

The experimental sight mounting, type B, Fig. 3, is practically similar to
the type A, except that the extension pieces are of sheet steel which are in
turn riveted fast to the left hand rocker.

Modified Quadrant Sight, Model 1918.—The Schneider Quadrant
Sight, or Quadrant Sight, Model 1918, which will be used with the 8-inch
Howitzer and 155-mm. Gun Carriages, Model of 1920E, has, for these
carriages, been modified in certain respects to overcome difficulties
experienced with the original sight. If the modifications made prove
satisfactory, it is probable that they will be applied to all quadrant sights,
model 1918, used with new matériel and possibly to sights now used with
existing carriages.

The changes which are shown in the accompanying photograph, Fig. 4,
consisting chiefly in the application of an improved method for holding the
panoramic sight and the addition of a magnifying lens to assist in reading
the elevation scale.

The improved method of holding the panoramic sight consists in the
substitution of the socket (B) for the original type of panoramic sight
holder. The addition of the socket (B) has been accomplished by cutting
off the original panoramic sight stud, threading the upper part of the
curved shank (A) and screwing the bracket (B) firmly into place, where it
is held by a taper pin. The bracket (B), as indicated, supports the
panoramic sight (H) both by its T-lug and by means of the recess
machined in the underpart of the panoramic sight body. The panoramic
sight is held securely in the socket by the clamp shown, which is provided
with a strong spring for holding the sight rigidly in place. This method of
holding the panoramic sight is far more rigid than the older method where the
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T-lug alone was used, and insures that the panoramic sight will always take
the same position.

On account of the fineness of the graduations on the elevation scale of
this sight, it was found quite difficult to set the sight quickly and
accurately. For this reason the magnifying lens carried by the housing (F)
has been added, which increases the apparent size of the graduation to
about twice the original size and renders it possible to see the graduations
distinctly at the normal eye distance. A spring cover (G) is provided for the
protection of the reading lens when not in use.

CATERPILLAR ADAPTERS FOR THE 155-MM. GUN CARRIAGE, MODEL
1918 (FILLOUX) AND 8-INCH HOWITZER CARRIAGE, MARK VI AND
VILT

THERE was recently completed at the plant of the Harrisburg,
Manufacturing and Boiler Company, Harrisburg, Pa., and shipped to the
Aberdeen Proving Ground, Maryland, for test, caterpillar adapters
sufficient to equip gun carriages of one battery of 155-mm. gun carriages,
model of 1918 (Filloux), and two batteries of 8-inch Howitzer carriages,
Mark VI and VIL.} The purpose of caterpillar adapters for these two types
of field carriages is to distribute the heavy axle load over a greater surface
on the ground and thereby permit the manceuvring of these heavy carriages
over soft, swampy ground which would be impassable for the regular field
carriage provided with the round wheels. These caterpillar adapters,
designed in the office of the Chief of Ordnance, carry out the approved
recommendations of the Westervelt Board Program.

The caterpillar adapters are a redesign of those developed during the
World War. The truck roller frame, axle brackets and brake mechanism
have been redesigned, but the track, links, blank sprocket, truck rollers,
supporting rollers, roller bearings and other minor parts are standard 10-ton
artillery tractor parts.

The internal expanding brake encased within the sprocket is actuated by
a cam, which receives its motion from a hand wheel through a set of helical
gears and a lever connected by a brake rod.

Application of these caterpillar adapters to the 8-inch Howitzer carriages,
Mark VI and VII, necessitates removal of the wheels and brake mechanism
and replacing with corresponding parts, the axles, axle brackets, traversing
pivot and gear box, cover and traversing hand wheel and shaft.

Application of the caterpillar adapters to the 155-mm. gun carriage,

T Reprint from Army Ordnance September-October, 1921.
} See illustration under "Evolution of the Artillery Wheel."
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model of 1918 (Filloux), necessitates the removal of the wheels and brake
mechanisms. The axle bracket on these adapters differs slightly from those
applied to the 8-inch Howitzer carriages. It consists of two parts, an axle
bearing pivot plate bolted rigidly to the roller frame and an axle bracket
bolted to and pivoted in this plate, thereby permitting the spreading of the
adapters when the mount is in firing position and split trail spread.
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