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CHAPTER 1

INTRODUCTION

The object of this thesis is to trace the development of the . il

. American modern light field gun, also known as the light divisional gun, é

from 1ts rudimentary beginnings after the American Civil War through the

time thevgun was phased out of the Army inventory in the early stages of

LR 25 v

World War II. The era of the modern light field gun encompasses a period

RS Lo

of changing tactical doctrine, profound improvements in ordnance technol- %
opy and the development of radical new weapons and materiel., The tech-

nology used in the development of this gun resulted in the modernization

of all field artillery, and many of the basic design characteristics are
still in use today.

The modern light field gun was characterized by its relatively
small caliber, high mobility and capacity to fire as many as twenty rounds

of ammunition per minute at long ranges., It was a flat-trajectory weapon

capable of being used in either direct fire or indirect fire. Throughout

s Piduie s e

the period of 1its use, it continued to have one tactical purpose: to pro-

vide direct support to attacking or defending infantry in the form of

firepower as a component of combined arms.!

A e e S KA Mk 0

N In the early era of the modern light gun, the guns closely accom-

panied the supported infantry and attacked enemy personnel and artillery

Ok e D e b AR

IThe term "direct support" has a special meaning to field artillery.
It is a mission of providing dedicated support to one designated infantry
unit to assist that infantry unit in accomplishing its mission.

1
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by means of direct fire; that is, the gun was aimed directly at the target

by the aunner. Improvements in methods of fire control and adoption of
indirect fire techniques allowed the guns to be placed in defilade behind
the supported infantry. By taking advantage of terrain and concealment,
the guns could'be hidden from enemy artillery fire and long range small
arms fire. As communications and fire control procedures and equipment
improved, artillery tactics were modified, but the primary mission remained
the same for the light field guns: support the infantry. In this role,

the light field guns were always associated with the most active part of

the battlefield.

T e e e e e et e e e et s

Because of the importance of haviug the best possible weapon for
the suprort of the tnfantry, the evolution of the modern light field gun ' i
was dynamic and rueflected the complex processes underlying the evolution g
of modern battlefield capabilities., This same dynamic process had also ;
occurred in the evolution of the early light gun when it was first employed. % ;

Light field guns eriginated during the fifteenth century when | f
small cannon were mounted on wheeled carviages to provide tactical mobility. g
These early guns were made of bronze, brass or cast iron and fired round
stones or fron projectiles. The maximum range of the early guns with round

shot was about 1,500 yards and the maximum effective vange (that range

(R ITS URE Rt NS R

which gave any reasonable assurauce of accuracy) was about 500 yards. Be-
cause these guns were smooth bored, they could also fire grape shot and

cannister (collectiona of shot packed veaspectively into bags or thin metal

B N T e e
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containers) which were very of fective against personnel aut to about 300
yurds.z

The early field guns were used to protect infantry against attacking
cavalry and infantry formations, and Qere relagated to a lesser role than
cavalry or infantry in combat. Gustavus Adolphus changed that tactical
philosophy in the early seventeenth century. Until that time, formations
of pikemen and musketeers had dominated the battlefield. Gustavus Adolphus
developed a light mobile field gun which could keep pace with his infantry
and was rvesponsive to the tactical situation. He used his mobile field
gung to attack and break up the heavy Infantry formations while his cavalry
simultancously attacked the less mobile enemy artillery. When the enemy
format tons had been properly demoralized and disorganized by being raked
by round shot and grape shot at close range, the infantry successafully
attacked,

These tactics were soon adopted throughout Europe by other cowm-
manders, ¥Frederick the Great, for example, carried the tactical use of
f{eld guns even further than had Gustavus Adolphus by massing the guna in
front of his advancing infantry to create gaps {n cnemy formations. When
a break in the enemy lines was created by the artillevy fire, Frederick

exploited the advantage with a cavalry charge followed by infantry.%

[

2John M. Patrick, Artillery and Warfave During the Thirteenth and
Fourteenth Centuries, (Logan,Utah: Utah State University Press, 1961),
passim; see alao Henry W, L. Hime, The Origin of Artillery, (London:
Longmans, Creen and Co., 1915), passim. The technical methods of manu-
facturing cannon in the early sixteenth century ave described in detail in
Vanocefo Biringuccio, The Pirotechnia of Vanoccio Bivinguccio, Trana. Cyvril
Stanley Smith and Martha Gnudi, (New York: The American Institute of Mining

and Metallurgical Engineers, 1943).

Michael Roberta, The Military Revolution, (Belfaat: Majory Boyd,
1956), passim; sece also Henry W. L. Hime, Stray Military Papers, (Londont

Longmans, Green and Co., 1897), pp. 106-11.

4Jay Luvaas, (ed. and trans.), Frederick the Great on the Art of
War, (New York: The Free Press, 1966),
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Improvements continued to be made in the tactical use of artillery. é
. .':3',
Jean Baptiste Gribeauval, for example, reorganized the French artillery i :
&
to make it more responsive to the commander, and incorporated the use of i ’

the horse w;th light field guns in action to provide speed and mobility.
He also made some changes in the design of French guns, but he made no
technological advances. His changes in design emphasized lightness, mo-= % !
bility, and rapid responsive support on the battlefield.? Napoleon :
Bonaparte used Gribeauval's reforms and added his own innovations to make
his field artillery the most effective arm of his army. He used the advan-
tages of speed and mobility to attack the enemy at close range with tield
puns and explofted the success of {irepower with cavalry and infantry
attacks.®

Throughout this 300 year period, however, the light field pun
remained virtually unchanged.7 The famous twelve pound field gun, which
was called the "Napoleon'" after its designer, Louis Napoleon, and used by
many European countries and the United Statea, is a typical example of the
field guns used throughout this period. The gun tube was made of either

brass ov cast ivon, had a smooth bore, and was about 4.6 inches in calibcr.8 b

PR N

Snavid G, Chandler, The Campaigns of Napoleon, (New York: The

MacMillian Co,, 1966), p. 1387 see also H. C. B, Rogers, A History of
Artillery, (Secaucus, N J: The Citadel Press, 1975), p. 58,

A — v grmmn e 4}

6Chandler. Ibid., pp. 356-63; see also Theodore A. Dodge, Napoleon,
(New York: Houghton, Mifflin and Co., 1904), pp. 13-18,

SN

7Pield Marshal Viscount Montgomery of Alamein, A History of Warfare T
(New York: The World Publishing Co., 1968), p. 227; see also J, R, Hale, L
"International Relations in the West: Diplomacy and War", The Renaissance, s
1493-1520, Vol, I, The New Cambridge Modern History, G. R. Potter, Ed, D
(Cnmhridge. The University Preass, 1971), p. 278, N

8The caliber of a gun is stated either by the measured diameter
of the bore, or by the weight of the projectile.

1L PNSATC S T B2, Sy s c pierey: N N
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The gun tube was six feet long, and when made of cast iron, weighed about

1,200 pounds., It was mounted on a heavy, wrought-iron reinforced wooden

- carriage, about six feet wide, The carriage had two large-diameter, iron- % E
18 rimned wheels with wooden spokes,  The carviage was supported to the rear -fg
:?? N by n wooden trail. In the travel configuration, the trail was hooked to Tg;
:ii' a limber pulled by horses. | S ?
8- i
%; In action the gun could fire golid shot or explosive shells to a .Ef
%f maximum range of about 1,600 yards, or canister shot to a maximum effective 1?
g& range of about 400 yards, The gun was a muzzle loader, and in loading, a ?E
g; charge of two pounds of gun powder was pushed from the muzzle down the bore ;
- to the greech. followed by wadding, then the projectile was loaded and
rammed, followed by more wadding to hold it in place. The gun was aimed

by open sights above the gun tube. Elevation was adjusted by turning a
hand-screw which raised or lowered the breech. Traverse was accomplished
by manually shifting the trail laterally with hand spikes. When the gun
fired, it rolled back in recoil and had to be pushed back into position,
or "battery". It was also necessary to swab the bore with a wet sponge on

the rammer staff between rounds to extinguish any sparks before loading, i

vibblatid e

and to clean the powder residue out of the bore. 1In spite of all the

activity required to service the gun between rounds, a well trained section

ERER I N

- of cannoneers could fire about two aimed shots per minute.?
Early in the nineteenth century, field guns began to lose their
dominance in the offensive role because of improvements in small arms.

Rifling and other improvements in amall arme began to increase the effective

e e W W e

9¢urt Johnson, Artillery (London: Octopus Books Limited, 1975),
pp. 10~11; nsee also Harold L. Peteraon, Round Shot and Rammers (Harrisburg,
PA: Stackpole Books, 1969), p. 119,
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- | - vanpe of tnfantrey tive power beyond 200 yards, and whan the Minde bullaet -
AN -
b ¥ wiri nbraduead fn THAR, the offeative rvanpo of the riflod nusket was Lu= f
f; viviinl be SO0 varda, o WHEh thiin tneveaned range in small arms, cannoneers ‘
R

“;! were mubiocted to envmy flre before they could bring their guns into action

|

?f“ ) ) at wffoctive artillery vange, 1In order for the fiald artillary to maiuntain
ii_ A supporting vole an a part of combined arma tactics, it was necossary to

é" increnne the offective range of the field guns beyond amall arms firae,

g Thene tnerveaned ranges and othor vital materiel improvements were sovon :
:i| : tortheoming with the phenomenal growth in ordnance technology in the last j
| halt ol the ninetesnth century. Thaas improvements were manifest in the

By

i developwent of the Pivat modern light field gun, the French Model 1897

é" qulek=firtag 79 millimoter gun.
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CHAPTER 11

THE FIRST MODERN LIGHT ARTILLERY SYSTEM:
THE FRENCH 75 MILLIMETKER PUTEAUX

FIELD GUN, MODEL 1897

The period between the Franco-Prussian War (1870) and the hostil-
ttion of World war I (1914) was one which produced many changes in artillery
weapons and ammunition. Due to advances in weapon technolopgy, the devel-
opirent of modorn artillery was almost inevitable; it was only a quastion
ol which country would successafully ploce together the developments into
one xystom,  rance was the first country to accomplish this, and one of
the most important reasons for this accomplishment was the humiliating
defeat she suffered in the Franco-Pruaaian War,

During this war, the French artillery was hopelessly outclaassed by
Prussian breech loading rifled artillery, but it atill gave a good account
of 1tself by tactical modbility. However, the French learned an enduring
lewson about the lethality of massed artillery in the battle of Sedan
(1 Soptamber 1870), in which the Prussians trapped MacMahon's arvmy in a
valley surrounded by his.s of fering auperb tacticsal advantage to the
Prussians. In order to maximirze the effacts of artillery fire, the Prussiauns
massed their artillery on the overlooking hills and began to fire on the
French army, Each time the Freunch tried to break out of this entrapmeant,
their formations were torn by devastating artillervy five, Kventually, the
Prussians had about 600 guns in action., The Franch had wo choice but to

sarrender an army of over 100,000 men to the Pruustaus.l Tha devastating

A A e cae s

INtchael loward, The Franco-Prussian War (Londont Rupart Havt-Davis,
1962), pp, 203-23; wee aluo A, Norbhataedt and V. Dwyer, The Franco-German

War (Londont Asher and Co., 1873), pp. 378-652.
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effect of massed artillery fire left a lasting impression on the French
mtittary mind.

At the ond of the Franco-Pruasian War, most of the French artillecy
had beon capturad or confincated as war reprisala, This was a blessing in
disguise, for it forced the French to manufacture new artillery, using the
latest technology in metals and artillery developments. Because of this,
and an aggressive rearmament program, by 1897 France was in a poaition of
leadership in artillery. At this time, France produced the firat modern
artillery ayatem, the French 75 millimeter quick-firing field gun, Model
1897. This gun became the model for the light field gun for moat western
armies, including the United States, But it was France who firat brought
the aignificant developmenta in ordnance technology togsther to produce

the modern light field gun.
PREREQUISITE TECHNOLOGICAL DEVELOPMENTS

In considering the davelopment of the modarn light field gun, five
primary areas of progress must be discussedt the development of smokelass
powder as propellants, the parfection of breech loading aystems, rifling
and improvement in cannon tubes, development of fixed ammunition, and
davelopment of racoil systems, Although each of thess technological
developments will be addressed individually, it ia important to recogniuze

that they were all concurrant, interrelated and interdependent. When

combined into a complete weapon system, a dramatic new advance in artillery

was accomplished.

Developmant of Smokeless Powder Propellants

From ita very baginnings, artillery was characterised by noise,

flash and smoke. Of theme thras, smcke inherently caused many problems
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Fon cannoneeri, espectally as mobi ity and counterbattery tact les developed,

Porsistent smoke often obscured the battlefleld and targets from the gun- £
ners, Smoke also prevented the gunner from seeing the effects of his shot, :
making the adjustment of fire difficult, There were attempts in the late
eighteenth century to correct this problem by adding ingredients to the
gunpowder, but none were aucceasful.2 | :
Nineteenth century chemistry, like contemporary disciplines, began
to expand with new discoveries, one of which was the nitrogen-based explo-
sives. This development began when Braconnot of Nancy, France, discovered
fn 1892 that wood or plant fibers treated with nitric acid produced rapidly
combuatible compounds. From that time through 1886, many unsuccessful
attempts were made to adopt nitrogen-based compounds to use as artillery
propellants, because these compounds were more powerful than gunpowder and
produced little smoke. Progress toward smokeless powder continued with
the work of a French chemist, Paul Vieills, who Juveloped the first depend- E
able nitrocellulose propellant for military use. In 1886, he devaloped a

manufacturing method which made the compound stablae and predictable in the

3

burning process,

Alfred Nobel soon capitalized on the process developed by Vieille, V g

and carrfed the process even further by adding nitroglycerine to the pro- :

duct, producing what is known as a double based propellant. Nobel patented 5

" this compound in 1888 &s a smoksless powder called "Ballistite". By 1894, : !
almost every European army was using amokeless powder in small arma and as |

artillery ptopnllant.l.4 The significant factora of amockeless propsllanta

Z0scar Guttman, The Manufacture of Explosives, I (London: Whittaker :
and Co., 189%), pp. 17-18, i

Jbid., p. 224

41bid., pp. 22-23,
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were that they eliminated smoke, significant residue, and more importantly,

thedr burning characteristics allowed the re-deaign of avtillery tubes to

D ome e ae L t e TmEAE
il Sk e e,

wake Lhem Hiphter you capable of greater ranges than with gunpowdoer, B !

The burning rate of gunpowder (also known as "black powder") is

very rapid, achieving a peak preasure in the gun bore shortly afterxr the
) initial inertia of the projectile has been overcome and it begins to move §

. down the bore. Because the burning rate waa so fast and accompanied by

l

|
high breech pressures, there was only a certain time that the projectile f i
would be accelerated by the burning gasea, consequently, short, heavy- T :
breeched gun tubes were designed around the burning characteristics of !
gunpowder. With the advent of smokeleas powders, it was found that by :
forming the powder granules into certain shapes, the burning rate could be . :
controlled. By slowing the burning rate of the powder, a relatively con=~ |
sistent force by the propellant gases aefficiently accelerated the projectile
through the cannon bore, resulting in higher muzzle velocities and greater
ranges of the projectile. ‘The smokeless powdera required only about half
as much volume as gunpowder in the breech to achieve the same balliatics,
consequently the breech size was reduced in tubes deaiguned for amokelesa

powders, The overall result was a lighter, longer tuhe which gave better

flring capnbllitiea.s

......

) Although muzzle loading cannon were used almost exclusively from

the fifteenth century to the mid=nineteenth century, most artillerymen

5F. W. Barker, "Modern Gunpowder and Cordite", Minutes of Procesdings §
of the Ruyal Artillery Ino;ieution. XX (Woolwiashi The Royal Artillery ;

Institution, 1893), pp. 269=-81; mee also Theodore C. Ohart, Elements of
Ammunition (New York: John Wiley and Sons, Inc., 1946), pp. ii-ig.
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ronlized that safer guns with increased ratea of fire could be made if
hreceh Joading were pevfocted, but experimenta continued to prove that it
wit heyoid the teclmolopgy of the tima.6

tn 1845, Cavalli of ltaly developed a moderately successful breoch
loading pun.  His success was soon followed by Wahrendorff of Sweden, who
produced a breech loading gun in 1846,7 In 1854, William G. Armstrong of
England produced a gun which combined the best features of the Cavalli gun
and the Wahrendorff gun., After testing the Armatrong gun, the British
army adopted nine pound and twelve pound versions of this gun.8

At the time that Armstrong was perfecting hias gun, Krupp Industries
of Gormany began developing a breech loading cannon. Basically, Krupp used
a solid block of steel which slid horizontally through a mortised hole in
the breech of the tube. As with the Armatrong breech, the Krupp breech had
problems with rearward obturation since the bresch parts wore through use.’
As long as gun powder continued in uge, small gas leakage at the breech did
not present great problems. A amall amount of leakage could be tolerated
because of the relatively low pressures generated by gun powder and the

large volume of powder raquired to move the projectile. Breech obturation

L N R R 2 Y

b here was an inherent problem with muzzle loading weapons with
respect to safety, In the excitement of battle, a second charge could be
lounded on top of a previously loaded, unfired charge, This was called
“"double charging" and the gun usually blew up when fired. Bresch loading
prevented "double charging".

73ames P. Kelly, Field Artillery Materiel (Columbias, MO: University
Go-operative Store, University of Missouri, 1920), p. 21, '

84, ¢. B, Rogers, A History of %rgﬁlgagi (Secaucus, NJ!: The Citadel
Press, 1975), p. 96} the British army classified emaller artillery by pro-
jectile weight rather than by diameter eise, ,

91an Hogg and John Batchelor, Artillery (New York: Charles Scribner's
Sons, 1972), p. 11; Obturation is a term meaning the affective sesling of
propellant gases within an artillery tubs until the projectile leaves the
bora,
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12
wias oxpecially dmportant with the use of smokeless propellants because
they penerated higher prossuves over a longer pertad than did gunpowder,
awd requived only half as much chamber volume to give the same velocity to
the projectilo. The leakage of propellant gases alac eroded the metal
around the leak, making it progressively larger. The loss of pressure from
the leak caused unacceptable range deviation. Thias leakage, loss of pres-
sure, and erosion of metal was a significant obstacle to the perfection of
breech loading artillery.

One solution to the problems of breech loading was found to be the
uge of cartridge cases for the propellant. Krupp Industries began to use
braxg cartridge-encased propellants in their guns., The cartridge canisater
containod the precussion primer to ignite the propellant., Upon firing,
the propallant gases expanded the brass cartridge against the wall of the
tube and breech and made a gas-tight seal,l0

The Freuch approached the breech loading problem with a system
different than the sliding breech used by Krupp., The French breech block
used the principle of a scraw-plug to seal the breech, called an interrupted,
slotted screw breech. In eascuce, the breach block was a screw with threads
cut awny in slots corrasponding to threads within the breech. The block
wits mounted on a hinge 8o that it could he awunp open or closed, and when
closad and rotated one-quarter of a turn, engaged the threads of the breach,
and sealed the breach with great atrcngth.ll This aystem was designed to
use either cloth-baggad powder or the cartridge casa, When bagged powder
wag used, an obturator ayatem with axpandable pads or rings was used with

the breech block. By 1883, most Europsan countries had developad breech

101pid.

S

11A. B. Dyer, 5gp§goog for Light Artillery (New York: John Wiley

and Sons, 1896), pp. 72«
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loading artillery by using variations of either the sliding breech or the

slotted serew breech.,  Both types are used on current artillery,

Improvements in Cannon Tubes

There were two major improvements in cannon tubes which were nec~-
essary for the development of modern artillery: the use of rifling, and
the stress reinforcement of steel tubes for strength and lightness.

Rifling. The origin of the idea of rifling is unknown but there
are records of rifling being used in small arms in Switzerland in the
seventeenth century.l2 It was known that when spin was imparted to a pro-
Jectile, better accuracy was achieved. Even with this knowledge, rifling
in artillery was not attempted until the middle of the nineteenth century
hecause of the mechanical difficulties involved. Therefore, as long as
artillery remained smooth bore, the only projectile that could be used was
spherical in shape., Spherical projectiles, or round shot, were inaccurate
and ballistically inefficient. A tolerance between the projectile diameter
and the tute bore was required to facilitate loading from the muzzle. This
tolerance, or "windage', allowed considerable gas leakage in firing, reducing
the velocity and the range of the projectile, This tolerance also caused
unequal contact hetween the projectile and the bore during firing, and often
imparted inconsistent spinning to the projectile which made it inaccurate,}3
l.oss of range also occurred because air resistance on the round shot was

greater than that of an elongated projectile of the same weight, but smaller

in diameter.

12Carl P. Russell, Guns on the Early Frontiers (New York: Bonansa
Books, 1957), p. 101,

13c, H. Owen, Modern Artillery (London: John Murray, 1873), pp.
8"’9.
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The first recorded successful use of rifling in artillery was in
1846 with Cavalll's brecch loading gun,  The gun had two spiral grooves in
the boseo The project The lead corvesponding tupn whiteh enpaped the groaves
when loadedy and the pun demonst rated pood vanpe and ucvurnvy.l““ With
these advantages, however, the Cavalll gun was still deficient {n ovne aspect
of rifling: it did not provide obturation around the projectile,

Wahrendorff, of Sweden, also used rifling in his breech loading
gun, but he refined the process to provide obturation around the projectile
which increased the efficiency of the propellant. The rifling that
Wahrendorff used in his gun consisted of a series of fine grooves spiraling
through the bore, The projectile was coated with a thin layer of lead,
which engaged the rifling, imparted spin to the projectile, and sealed the
pases behind the projectile, The gun was not successful because the lead
tended to accumulate in the tube.l?

Other inventors tried to perfect rifling in artillery. 1In England,
Joseph Whitworth produced a gun in 1855 which had a hexagonal bore with a
spiral twist to impart spin to a corrvesponding hexagonal projectile, It
was moderately successful but was difficult to produce because of the
wachining process of making the hexagonal bore, 16

In 1859, the Unitod States Army experimented with vifled artillery

fn Lthe form of a grooved gun. Tha experiments indicated potential for

eae b wueas .

14Frank E. Comparato, Age of Great Guns (Harrisburg, PAt The
Stackpole Co., 1965), p. 18.

L1bid,
165, W, Lloyd and A. G. Hadcock, Artilleryt Its Progreas and
Present Position (Portamouth: J. Griffin and Co., IE?S;. PP 53—5%.
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viltlag, and tn 1860, a board of officers was appolnted to study the
experiments and make recommendations. The board recommended that at least
half of the guns In the inventory be rifled to enable the firing of a
heavier, elompated projectliie.  The project proved to be a failure, because
the new projectile was heavier than the round shot, and the increased strain
of flring ripped out the rifling and ruined a number of guns. The soft
bronze used in these particular guns would not adapt to tifling,l7 with
the advent of the Civil War, light rifled artillery gained importance., A
wrought iron rifled gun was developed by the Ordnance Department and was
known as the 3-inch Ordnance rifle. Another rifled gun design which became
popular was the Parrot rifled gun. The Parrot design used a wrought iron
bind shrunk over the breach of a cast iron gun to reinforce it at the point
where the propellant gas pressure was greatest, Both the Ordnance rifle
aul the Parrot rifle were accurate at long range and could engage targets
as far as 2,000 yards, which made them effective counterbattery wenpons.l8
In England, the succesaful Armstrong breech loading gun also in=~
corporated rifling and other improvements into the design. The rifling
was the polygroove type whicl, had a large number of shallow grooves around
the bore, as in modern artillery. The projectile was iron and coated with
lead to engage the rifling for apin and to provide obturation.l? However,
even in this type of rifling, the lead still tended to accumulate in the

bore, which required frequant cleaning. Experimentation in rifling continued

170i114am E, Birkhimer, Historical Sketches of the Artillery, United
States Army {(Washington: Thomas McGill and Co., 1884), pp, 284-86,

181b1d.; see also Harold L. Petaraon, Ro nd_Shot and Rammera
(Harrisburg, PA: Stackpole Books, 1969), pp. 92-98.

~19tloyd and Hadcock, Op, cit., pp. 36-39,
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for two more decades before a matisfactory solution to the obturation

problem war found. Tt was found that if a soft copper band were substi-

tuted tor the tead jacket on the projectile, the copper would not accu-

malate I the vrifiing as the lead did, and copper provided excelloent ; ‘
obturat ton.20 the Armstroug gun was the most advanced gun of its time in

that it had a successful breech loading system, it used rifling and an

ocbturating projectile, and was unique in another aspect: it was the first

gun to be made with a reinforced steel tube. This was a significant im-

provement in gun tube design.

Stress Reinforcement in Cannon Tubes. The Armstrong gun made the

first practical use of steel in a gun tube, The steel tube was not strong
cnough to withstand the pressures of the propellant and required reinforce-
went . This reinforcement consisted of a built up process in which an outer
Jacket of wrought iron was heated and cooled around the steel tube to make
It leonuer.zl This built up proceas followed the stresa reinforcing theory , ;
developed by Thomas .J. Rodman, of the United States, but used component f
parts over a steel tube instead of the casting-cooling technique. |
One of the earlieast successful attempts at improving gun tubes was
accomplished by Rodman in 1845, He developed the theory that while caating

an fron gun, if the tube were cooled from the insida, or the bore, the con-

traction stresses of cooling would make the gun stronger. In practice,

his theory was proven. Eventually a twenty inch amooth bore gun was made

20;’?’1'20 [ pp L] 44-65 *
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fn 1864 which flred o 1,080 pound projectile, attesting to the strength

b dn g e b a e TR PR

of the gun, The Rodman process placed the United States in a positicn of

temporary leadership in artillery technology until the steel tube came
into use.22 ?i ‘

Another method of reinforcing artillery tubes was the wire wound

) process which was developed after Armstrong used the built up process on

N hig guns. In the wire wound process, a sceel gun tube was prepared by
anchoring one end of a flat, high tensile-strength ribbon of steel to the
gun tube, and the steel wire was slowly and uniformly wound on the gun tube
under constant heavy tension. As the winding continued, the compresesion
on the gun tube induced by the constant tension of the wire had the same
effect as the stresses induced by the cooling of a heated jacket forced on
the pun tube in the built up process, or the internal cooling of cast iron
guns by Rodman. The wire wound process often used miles of wire on larger
guns. When the winding proceduze was complete, a steel jacket was heat- |
shrunk over the windings to protect them.23 : ;

0f the three processas used to strengthen artillery tubes, the

built up process came into gencral use in the United States and the con- ?
tinent of Hurope, while the British seemed to prefer the wire wound process. |
The Rodman process of internally cooling cast iron guns became obsclete
with the use of reinforced steel tubes. The built up process offarad the [

P advantages of simplicity and added longitudinal strength as well as cir-

cumferential strength to the gun tube, and was later used in almost all

zznirkhimcr. Op. eit., pp. 283=-87; ses also Petersen, Op. cit.,
pp. 101-04, :

23Lloyd and Hadcock, Op, oit., pp. 76=77; for detsiled study of

wire wound processes, see Golden L'H., Ruggles, Stresmes in w1ro-Wrngeud
Cuns and in Gun Carriages (Nev York: John Wiley and Sons, Inc., 1916).
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Pipht Lield pans, The wive wound process wits not as popular fn use because
the process was complex and time consaming and dd not provide tongitudinal

v
strenpgth to the tube.~"

Development of Fixed Ammunition

In 1525, the French began to make gun powder by a process called
"corning", in which the powder is produced in a stable, granulated form.
This process made possible the packaging of pre-measured powder charges
into bags which made loading a cannon faster and cecasier. Gustavus Adolphus
is credited with the first combination of gun powder and projectile into
one unit. The powder was placed in a flannel bag, and the projectile was
tied to the top of the bag. The fixed charges were transported in weather-
proof wooden boxes, 23

The use of bagged powder chargas continued through the nineteenth

century and is currently used today in separate loading modern artillery.26

24cyrrent field artillery tubes are strangthened by a process
called auto-frettage which came into use in the United States shortly after
World War I, and will be discussed later,

2Rogers, Op. cit., pp. 39-41. ’
2“Artlllury ammunition {8 clannlfied by the loading configuration
ol the components,  Separate loading ammunition §s loaded by firat ramming
the projectlle into the breech, then the propallant charge is loaded behind
it. Neoxt, the breech is closed and a percussion primer is inmerted into
the (iring mechanism in the breech, which completes the loading of the
weapon, This type of ammunition is generally used in madium and larger
classes of artillery. Semi-fixed ammunition is that class which utilizes
a metallic cartridge case containing a variable charge of propellant in-
crements and has tha parcussion primer fixed to the cartridge base, The
projectile fita loomely into the cartridge and can be removed to adjuat
the propellant charge, Semi=-fixed ammunition ias usually loaded as ons unit
in one simple operation. Sami=fixed ammunition is umed in light artillery,
primarily howitzers. Fixed ammunition uses a cartridge as in the semi-
fixed class, but the propellant is not adjustable and the projectile is
fixed rigidly to the cartridge. It is also loaded in one operation and ia
used in quick firing guns where fast loading is required.
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The subdividing of the powder cﬁ;rge came into general use with the rifled
muzzle loading guns used by the British until about 1885, Subdividing the
charges for large guns facilitated loading as well as providing a means to
vary ranges.27 |

By 1860, small arms ammunition had progressed to the use of metallic
cartridges which incorporated the percussion primer, gunpowdsr and pro-
Jectile into one unit. The metallic cartridge greatly increased the rate
of fire for small arms b& reducin§ the loading operation to one simple step.
Artillerymen began to consider the use of this principle for artillery. By
1870, the French were using fairly large metallic cartridges in rLhe Montigny
mitrailleuse, a multi-barreled machinegun.z8 When smokeleas powders caused
obturation problems in the Krupp breech loading guns, Krupp adopted the
metallic cartridge case to seal the breech. The next logical progression
was to combine the cartridge case and projectile into a fixed unit to sim-

plify loading operations, The French accomplished this when they developed

the firat quick firing gun in 1897,

Deyvelopment of Recoil Mechanisms \

Newton's third law of motion atates that for cvery ncclon. there
l# an equal and opposite reaction., Recoil in artillery ia caused by the
reaction of the mass of the projactile and propellant gases as they leave
the cannon bore at a given valocity, Recoil has been a problem to cannonesrs

since cannon were first mounted on carriagés. Recoil of the wearon with .

2M10yd and Hadeock, Op, oit., pp. 213-13,
28loward, Op. cit., p. 36.
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vl bl pegaired Ehe vamoneers to vesenplace the cannon and Vvelay",

W Rt T o Ehe tarpety & Clwe connuming process and a aouree of
BEEOrR, I the ndnsteenth century, solving the problema of vecodl did
Wb proprann an tapldly an other technologleal advanecos, Unttl late in ’
the sineteonth contury, all flold avtiilory cannon weve allowed to voll
bavck tn veontl, uanally for a dintanve fvom twelve to elghtean feet, then
the vannoneera had to puah the cannon forward again to he veladd., Auny
Attompt to blook the carviage from vecotling vesulted in wraoked cavviages
hoeaune the cavviage then absorbed the full force of vecoil, Lavge plat=
fovem puna, Nueh an fortvess and naval amament had been developed with
varioun deviven whioh abaorbed vecoll, The moat succesatul of these vecoil
WAt omn omploved hwdvaulics, whore rthe foven of vevoil waw divected againat
A flntd and abworbwil by movement of the fluid, Theru vecod) ayatane were
mannive, hut with permanent mountings, weight and sixe wad not a limiting
factor, Thia was not the cane with the t{vld avtillery cavriage which was
Limitod by weight and aize, Xavly attemple were made te check recoil in
tlold aveidlervy cannon by attaching cables to the carviage vhoeals and then
to an arvangement of aprings attached to the trail wo that when the wheals
vollod hack in vecoid, the apringa were compresasd. At the end of recoil,
the apringa moved tha cannon forward, Thie wan & oclumay avrvangewment which
d4d noc laat .29

In 1873, Rrupp began developing a combination of apringe and hy=
dvaulic aylinders to abaorh vacoil, Instead of mounting the cannon directly

on the carviage, a aliding oradie was used to allow tha vannon to move ;

P DU CPRRly v A

¥nogers, Op, oik., p. 119, :
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redrwardy Tt wad ooupled to the hydvaulie oylindev and apeing by & recotil ;
rody The veeotd rod wan attached to a4 platon with ovifices so avvanged
that whon the cannon wmoved 1n recotl, the piaton waa pulled thvough oil
n the eybimdor, Fovetng of) theough the evificon, and thus abaovbed the ’

roentl, The action aluo comprenasd the apringa of the ayatem ao that when
recoll mot ton had atopped, the force of the aprings vetwrned the gun to

the fiving porition (alao called the "in battery" poaition). The aystem
wan called a ahort revoil ayatem hecause movement was limited to about

ol phtaen tnohes, 39 thia system, althoaugh somawhat auccessaful, astill allowed
the camon to move out of lay, but this movement was winor compared to can=
non without vecoll ayatems. The French and Hritish weve expavimentiung with
combinat tons of aprings and buffera with moderate success at this time.3!
The major problem which preavented the development of successful hydraulie
vrocoll ayatems on field avtillery was that technology was not suffioiently
advanced to pevfect a reliable high pressurs seal vaquived for the voda

and cylinders, By 1890, moat Suropean weapon manufacturars weve trying to
porfoct a hydvaulic revoll syatem for field artillery., 'The French succeedad
tw this project in 1897 with a Yong vecoil system for theix new 73 millimecer

L e e e e

YWrhe warly short vecodl ayatems were not am effivient aa the long
roeni) aystems developad after 1897, The short recoil mystems placed move
foveo of recoil on the ¢ riage by atopping the moveament of vecoll in a
ahort distance, The long reacil syatems allowed more of the vecoil foroe |
to be absorbad by tha recoil oll over a longer diatance and time, making
the carriage more stable during recoll and return to bhattery, An analogy
with an automobile may be used for aomparison, in that much move braking
force {a raquived to atop the automobile in a ahort diatance than a longer
distance at a given velocity. |
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Hapht Cleld guny  Yhey conutdearved the deaign of thin veaoil ayatem a defense

HOCPRL LOr auer tuwenty yanra\3“ Thin aeerat will e dlacuaned tn Chaptov A, §
DRVELOPNEN'T OF TUR PRENGH 75 MULLINRTRR GUN

Two Laetletans corvoctly predicted the development of a light,
quich=fivdng fleld guny  In 1891, General Wille of Germany in a book en=
titled, “the Pield Gun of the Futuve", predicted revolutionary changes in
avtillevy, to {nelude quick-firing guna, rvecoil wechaniems, and improve=
monta tn ammundtdon 3 Tn 1892, Colone} Langlois of France published a
hook with a similar propheay. 3¢ In hie book, "FMeld Avtillery in Combination
WELR thor Area™, Lanplodn used the tevm “valale" (aquall) fov a auddan,
tenne, dovastat bng acviditery Clve whileoh W boltuvwg would pive a decided
vactleal advantage on the vattlafiedd, 3 To fire suoh a voncentration of
Five an Langloda desoribud vequived a dight, highly mobile gun which vemained
fald on target durdng fiving and capable of fiving a lavge wumber of rounda
in a4 very short time, The only problem that prevented the developmaunt of

Nuch a weapon was the pveciae control of recodl duving fiving so that the

AR AR AL oA MR R L R

il iam o1, Snow, Sigpe _35»53»;:&5533 (Washdngtont A8, Meld |
Arttitory Aenne, 19410, p. B08, he T, and 190, |

Htinot B, R1dde, "The Davelopment of the Modern Field Quua",

\uqqmﬁ%, [ the lndted Staten Avbillery, XVI, 2, (September-Ootober, 1301),
ppe 12 -33. S '

My,s, Armp Flald Artillery School “§5‘§‘” ff gh,,paxg§on§e of
nxg%gquggigggz_nasgxggl (Yore 8111, OR: Field Atk ety School, 2§3.
[LD 0. .
330 cited in Gabriel Rouquerol, Wﬂﬁk "_
E&EA?R,255$§BA§§illlll& Teana. P, Do B, Rado o (Londont Hugh Reem, Ltd,, :
1903), pps 30=JA ase aleo R 8. Ballaph, Jr., "he Savanty«Five, 1497=191M1 )
Revoluticnary Change in the Franch Field Avtillevy! (paper presented at the i

Tactics Conference/Inter=University Seminar Regional Nseting, 30 March 1978,
Fort lLaavenworth, Kansas).
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nan remadned latd on tavpet from one vound to the next, An anawar to the

problom oviginated tn Govmany,

In LHER, Ronvad Roausnner, a Reupp ongineer, proposad the uvae of &
tonp rocoll aystom to Rrupp., Nausaner's idea was to extend the lungth of
rocotl to about forty dnchea to reduce the stresa of recoil on the carriage. :
n proposala weve vejouted and he was subsequently dismisasd. In 1891, ,
he recolved a patent for his idea and he actually built a small gun for |
' testing, buring field trials in 1892, he encounteved trail spade problems
tw hard pround and the gun failed the test. As a reault, tha German Army
complotely rejocted the long recoil princlplc.36
The Froneh soon rocetvad tnformation about the long recodl testa
tn Goemany and deoeided that thia principle had possibilities in bullding a
qulck=iving gun an described by Langloim, Colonel Albart Deport waa given
rerponnibility for developing the gun, The development of the gun was haaed
on the perfection of the long recoil syatam, which proved to be a major
problem. Indtially, bronze was used for the recoil cylinders, but the porous i
motal proved to be unsatisfactory, Steel recoil cylinders, which were much
harder to wmachine, ware subatituted. Finally a workable gun was produced,
but it had excossive movement in recoil. Work on the recoll aystem began

apndn, this time under the direction of a noted hydraulic engineer, Halunte-

The final produet of the French effort made moat other guna obaolete.

|
Glaire Deviltle, Deville completed the gun in 1897,37 i
|
The recoil mechanism was the feature that made the gun unique., It was a ?
!

!

|
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6oyt Johnaon, Artillery (Londont Octopus Books, Limited, 1973%),
P 31, V
.

37Comparnco. Op. oit., pp. 3638, g :
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long vecodl type, with the recoil mechanism housed inside the cradle,
The rocodl aystem conaisted of two cylinders, parallel to each other, and
lntercomucted at the broech end by a series of valves and a diaphragnm.
In the upper cylinder was a piston attached to &4 recoil rod. In the lower
cylinder was a floating piston which separated the fluid from air which
was pressuriged at about 1,800 pounds per square inch., During recoil, the
racoll rod pulled the piaton of the upper ¢ylinder rearward, forcing the
fluld through the valves and diaphragm, imparting a braking action to the
vocoil.  Tho fluid movement into the lowar cylinder further compressed the
ajr. At the end of recoil, the compressed air forced the fluld back into
the upper cylinder, moving the piston and the gun back into batcery.38

The gun tube was of the built up type, with a central steel tube
reinforced at the breech with a steel hoop. The central part of the tube
wis covered with a bronze jacket., The gun tube was supported in the cradle
by bronze slides which reated on the cradle and recoil mechanism. Rollers
wera attached in such a way that when recoil began, the slideeé moved back
on the cradle a ghort way, and then the rollers raised the gun tube and
carried it through recoil, providing amooth movement of the tube through
Lthe recoil cycle. The braocﬁ block was the Nordenfeld type, cylindrical
in shape, threaded on the outeide, and screwed into the breech ring. A

large notch was cut through the bresch block which was mounted off-centar.

The mechanism opened by turning the handle 120 degrees which exposed the

38U 8. War Department, Office of the Chief of Ordnance, Handbook of

Artillery (Washington: Govarnment Printing Office, 1920), pp. 86-00; see
alao American Expaditionary Foxces Booklet No. 1402, Samur Artillery School,
France, Manunl of Artillery, II, and supplement, "The 7% mm Gun 1897 Model

(French) ' (Parist Imprimerie Nationale, 1918).
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breech for loading. A cartridge of fixed ammunition was inserted into the
breoch and a reverse motion closed the breach block, Loading could be . !

accomplished by a skilled crew in about two seconda, 39

The pun carrlago was stabliized in o threee point suspenaion systoem
using the wheels and trail spade. Each wheel had a brake which could be |
moved down to ground level and used as a chock. The amplacement operation,
called “abatage", raquired the cannoneers to lift the trail to shoulder
height and then drop the wheel brakes to ground level. Then the trail was
dropped to dig in the sharp~pointed trail spade. The first round fired .
soated the spade into the ground, making the carriage very astable, The ;
carriage was one of the firet to employ on carriage traverse., It could be ;
traversed through six degrees, which was significant for that pcrlod.“o |
Older weapons required manually shifting the trail to traverae the gun,

The French army now had a field gun which could fire tha "rafale"
envisioned by Langlois on future battlefields. The gun was light weight,
highly mobile and capable of both direct and indiract fire. French tactical ;
doctrine was modified to maximize the capabilities and employmant of this ;
weapon, which they considered a decisive factor in combat. Thay enviaioned -
a highly mobile battlefield dominated by quick-firing field guns and char-

acterized by swift, violent combat of short duration, 4l

39.].".‘?..4.‘!.‘ |
401psd., p. 83,

4lpraderick Georges Herr, "Field Artilleryt Past, Present and
Future", Field Artillery Journal, XVII, 3, (May=June, 1927), pp. 222-28;
During World War I, General Herr wasm namad the Inapector Genaral of the
French Artillery, Aftar the war, Cenaral Harr was president of a commission
which reconsidered tha role and functions of the French artillery. (Much
like the Wasterveldt Board in the United States in 1919, see Chapter 3)i

see alsc Ballagh, Op. cit.
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iz was the successful gun envisioned by Wille and Langlois, and

it set the standards for world artillery. It also had a profound influence

a e e gL

on the development of the Amarican modexn light field gun,
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CHAPTER IIl

DEVELOPMENT OF LIGHT FIELD GUNS IN THE UNITED
STATES FROM 1865 TO 1916

During the American Civil War, development of war materiel had
proceeded at an intense rate, but rapidly declined as the war ended. In
the post war period, most materiel appropriations went to the Navy or the
emerging coaat artillery because the seas and coast wera consideraed the
stratogic firat line of dc!cnso.l Lesa importance was placed on field
cquipmont hecause of the large quantities of this materiel laft over from
the war,

In the years following tha war, there was much disagresment over
the recent improvements in artillery, In 1861, Robert Psrrot devised a
method to produce a rifled muxazle loading gun. He used the Rodman process
of astrengthening the cast iron tube by internal cooling, and than added a
wrought-iron jacket to the breach for reinforcing, as used in the early
bullt-up procesa. Tha gun fired an slongated projectile and was more ac-
curate at longar rvanges than the amooth bore guns, 'The Ordnance Department
also produced a cast-iron rifled gun of J=inch caliber which was accurate
at long rlngc.e Many of tha old=achool artilleryman felt that amooth bore
guns were battar bacausa they were almost as accurate as rifled artillery

at shorter ranges where most of the astion occurred, and they could be

1U.s. War Depavtment, rt of
Covernmant Printing Office, 1873), pp. 0=/,

dwilliam K, Birkhimer, Historis l* Sketoh *i ﬁ; Atsdllexy, V.8, Atmy,
(Washingtont Thomas MaGill u’id Co., 18 ' I =80, '

Y

2f Ovdnanca, (Washingtont
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loaded Taster than the rifled guns,  The results of the Franco-Prussian
war, howover, changed this line of thought and ended much of the debate.
The defeat of France in the Franco=-Prusaian War startled the United
States, for much of Lt tactlical doctrine and military equipment had been
inf lnenced by Franch ldeas.  German tactical doctrine and materiel soon
hocame the model followed by many countries, and greatly influenced military
thought in the United Statea, The Germans had vary succesafully used Krupp
hreech loading rifled artillery in the war, and the War Dapartment became
Interusted in artillery of this type., Experiments were begun in 1872, but
progress was slow because of limited funds. The experimentation conaisted
of converting a Civil War 3~inch ordnance rifle to a breech loader by cut-
ting off tho selid breech of the tube and fitting a new breech mechaniam to
fts 'The nuew breoch was the Krupp-type sliding wedge breech. The bore of
the gun also had to be re=-rifled aso that the latest type of breech loading
projectile could be used in it. As a result, the bore diameter increased
from 3 inches to 3.18 inches. To handle the increased stresses of firing
and mobility, a new ateel carriage was deasigned for the converted gun.
The conversion was completed in 1879, and the gun was found to be satis-
factory by ordnance tentl.3 Tha gun was deaignated the 3,18-inch Breech
Londing Chambered Rifle. Five more guns were converted during the period
from 1880 to 1881, and the guna were redeaignated as the 3,2«inch Breech

loading Rifle (Converted). After-being thoroughly tested by ordnance

.-

3U.8. War Department, "Progreas Report on the 3-Inch Breech Loading

Rifle", Report of the Chief of Ordnance, 1879, (Washingtont Government
l’rh\th‘\g Offic.. iB?i). P 79.
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ot Lieers, theae weapons were found to be gomd and dependable, and were

anbnequent by igsued to the Fleld Arllllury.“

During thisx time, the Army was also fuvestigating the European
bullt=up tube manutacturing process. Un 1882, the Army recommended the
development of an entirely new gun using a steel built up tube. Because
the Krupp=-type breech did not provide good obturdtion, ordnance offlcers
decided to use the French-type screw plug breech which gave better obtura-
tion, The Army also decided to keep the caliber of the new gun at 3.2
inches in spite of proposals to increase the calibar to 3.5 inchea to
lnereage projentile weight. The abundance of 3.2-inch ammunition governed
thin dectslon, 1In 1883, two experimental 3.2-inch breech loading field
puns were built. Each gun had a different breech; one used the DeBange
ohturator, the other gun used the Freyre type.5 Both guns were placed on

O L B WL e et — T — —

4.5, war Department, "Report of the Trial of the 3.18-Inch Breech
Loading Chambered Rifle No. 774 With Experimental Field Carriage', Report
of the Chief of Otdnaan*;IBGO, (Waghington: Governmant Printing Office,
1880), p. 249; see also "Construction Report of 3.20-Inch Breech Loading
Chambared Rifles", and "Construction of Field Carriage for 3,20-Inch Breech
Loading Rifle With Description of Englehardt Carriage', Report of the Chiaf
of_Ordunance, 1881, (Washington: Government Printing Office, 1881), pp. 209-33.

SThe DeBange obturator used a mushroom-shaped spindle which extended
through the breech block into the chamber. The head of the spindle was on
tha inner face of the breech block. Batween the head of the spindle and the
broech block was an asbestos pad which was impregnated with tallow and
paraffin., The shatt of the spindle was drilled through to provide an ignition
channel into the chamber. When the breach was closed, a percussion primar
was inserted into the spindle shaft and fired by & firing mechanism, sending
an ignicion flame into the propellant in the closed chamber. Aa the pro-
pollant ignited and generated gases, pressurs forced the spindle head back
into the asbeston pad which expanded laterally against the walla of the
chamber, making a good, gas-tight seal.

The Freyre obturator workad esaentially the same way. The differance
was in the shape of the spindle head, which was f£lat with a chamfer on the
back side, which fit into an expandable metal ring. When the propellant
gRases pressed on the spindle, it moved back slightly, causing the metal ring
to expand outward, pressing against the chamber wallm, also making a good

scal. (For details and diagrams, see A. B, Dyer, Hapndbook for Light Artil-
lory, (New York: John Wiley and Suna, 1896), pp. ;2-55.
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an {mproved steel carriage much like the older wooden carriages, but much
ulrunnér. Extoensive teals wore conducted en the guns ln 1884, and the tests
vonehigdeel that bhoth prototyper were as good or better than any Buroposo
pun al that time.? Consequently, in 1885, the Army ordered five guns from
Watertown Arsenal with the Freyre obturator, and twenty guns from West Point
Foundry with the DeBange obturator.’ The twenty five guns were delivered
by the end of 1887, tested, and with minor modifications, were issued to
the Field Artillery. The gun proved to be gocd in service. It fired three
types of projectile: explosive shell, cannister (filled with lead balls)
and shrapnel (which combined lead balls with an explosive charge and time
fuse, improving the antipersonnel effects). It had a maximum range of
6,631 yards with shell, and a maximum range of 4,500 yards with shrapnel.
The clevation limits were from minus five degrees to plus twenty degrees.
The muzzle velocity was 1,685 feet per second with the shell projectile,

which was good at that time., The propellant was 3.75 pounds of bagged black

powder.8

After the gun had been in service a short whila, the Army ordered
another seventy five guns from Watervliiet Arsanal, all to be equipped with

the Dellange obturator. The Freyre obturator had proven unsatisfactory in

. me e wtier casupEn

by.s. War Department, "Partial Trial of a 3.2-Inch Steel Fiald Gun
and Steel Cun Carriage by the Ordnance Board", and "Report of Manufacture

of 3.2-Inch Breach Loading Steel Rifle at Watertown Arsenal", Report of the
Chief of Ordnance, 1884, (Washington: Governmant Printing Office, N

-y

pp. 141-42 and 509=37.

7y.8. War Department, Report of tha Chief of Ordnance, 1883,
(Washington: Covernment Printing Office, 1885), pp. Xxii=xxiv.

8pyer, Op cit.y pps 89=107; ses charecteriatica and duta at Appendix B,
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service hecause the squared edge of the spindle was easily damaged while
the brecch was operated.9 By 1890, there were 100 of the 3.2-inch Fleld
Guns, Model 1885 in service.l0

In 1890, the Army began to experiment with the tube of the gun to
strengthen it to permit the use of smokeless powder, which was beginning to
be used in Europe. A successful prototype tube was developed and designated
the model 1890.11 The new tube differed from the Model 1885 in that it was
shorter in length, 7.31 feet as compared to 7.56 feet, and lighter, 794
pounds compared to 829 pounds, The jacket of the new tube was formed from
one piece instead of four components of the jacket of the Model 1885, In-
ternally, the chamber was not cut as deeply into the tube, and the sides

ol the chamber were made straight, for the future use of metallic cartridge

cased ammunition. 12

Studies were conducted by the Ordnance Department to determine the
feasibility of using metallic cartridge cases, and they concluded that the
configuration of the breech mechanism would not readily adapt to this ammu-
nition without extensive redesign and modification. Concurrent studies of
smokeless powders which were to be used in the cartridge ammunition found

that the powdor deterforated rapldly in storage. HBased on theae findings,

D P SRR 0% PP

9.5, War Department, Report of the Chief of Ordnance, 1889,
(Washington: Government Printing Office, 1889), p. 24.

10y,5, war Department, Report of tha Chief of Ordnance, 1890,
(Washington: Government Printing Office, 1890), PP go and 140,

12Dy°w‘ OEO ci_t_0| PP 89-910
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the work toward smokeless powder and cartridge ammunition was droppedu13

The inventory of 100 of the Model 1885 3.2-inch field guns was considered
adequate for the Army's need. The accasional hostilities with the Indians
had ended, and field artillery units stationed about the country had little
to do but conduct training,

In 1898, with the advent of the Spanish-American War, the Army
ordered 262 field guns of the improved Model 1890, none of which were
delivered until after the end of the war. Four batteries of the 3.2-inch
Model 1885 were shipped to Cuba, and saw action there. The only serious
complaint against the guns in actual combat was that the black powder pro-
pellant produced so much smoke that the cannoneers had to wait a consider-
able time until the smoke cleared enough to relay the gun. This seriously
impalred the combat efficiency of the artillery, and the enemy gunners could

concentrate firepower on the guns as soon as their amoks was seen. 14

13y.5. War Department, Report of the Chief of Ordnance, 1897,
(Washington: Government Printing Office, 1897), pp. 42-44; Although there
were no references as to the reaaons for redesign of the breech blocks to
adopt metallic cartridges, theve is a strong probability that the problem
was a matter of safety, The breech block could have been adopted to the
cartridge by removing the obturator spindle and replacing it with a firing
wechanism having a firing pin to strike the primer in the cartridge base.
There (8 an inherent danger in this type of breach, in that the firing
pin tn in alignment with the primer even when the bresach im not locked by
rotatfon, If the breech wers closed with force, inertia of the firing pin
could cause it to strike the primer and cause an accidental firing of the
propellant, reaulting in a blown=apart breach and possibly injured personnel.
The problem was solved wich eccentric breach blocks such as ths Stockett
and the Gerdom types which will ba discusasd later.

léy,s. Army Field Artillery School, History of the Development of
Fleld Artillexry Materiel, (Fort 8ill, OK: rgofd zgtlllnry School, 1940),
pp. S1-52; ses also C. D. Parkhurat, "The Artillery at Santiage", %§35¥3L
of the United Scates Artillery, XI, 2, March-April, 1899, pp. 149-49, for
a discusaion on the tactical employment and ovganimation of units using

these gune, ses U.8. Army, LtlE: Artillery Deill Regulations, (Washingtont
Government Printing Office, 1 » pasain,
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The 262 new 3,2-inch guns, Model 1890, were deliver;d some months
after the war had ended. By the end of 1899, the field artillery was
equipped with the new gun, which could use smokeless powder. This sclved
the smoke problem encountered in Cuba .13

Even with the improvements in the 3.2-inch field gun, it was now
an obsolete weapon. This was especially obvious when the American soldiers
compared this gun to the modern Krupp guns that the Spanish had used against
them in Cuba.l® It was well known that European technology was concentrating
on the use of hydraulic buffers and springs to absorb recoil and allow the
carriage to remain in place as the weapon fired. Most light Curopean guns
were using metallic cartridge case ammunition which greatly increasad the
rate of fire., The old 3.2-inch field gun had to be re-wnplaced and laid
after each round, it could not be adapted to metallic cartridge cases and
in all aspects was now inferior to European artillery. No one doubted that
a modern replacement was needed for the 3.2-inch field gun.

After the Spanish-American War atudies were conducted by a board
of field artillery officers to determine artillary needs, which concluded
that the size of artillery should be based on multiples of weight of the
projectile, The lightast weight should be fifteen pounds, then thirty pounds,
sixty pounds and finally one hundred and twenty pounds. The calibars nt
guns to fire thess projectiles were recommended as 3 inches, 3.8 inches, 4.7

inches and é inches ronpcceivoly.17

13y.5, War Department, Report of 1ef of TQ_;mwg.
(Washington: Government Printing O0ffice, s P L

16parkhurst, Op. oit., pp. 173=173,

17uarry G. Bishop ante of Modern , 4d ed,,
(Menasha, WIt Gaorge lcnéa 1tlh1n| Co., OiV). p.
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I aevordanes with thase studder, work bagan on (he baate d-tneh ‘

A b BN, The dedinanee Roavd teated bwo now Tuhe typen,  One wan @

bl wp tubey whitle the sthey wan made from a wingle fovglig, whieh afteow

helag machined, wan hoat trantad and then aoolad from the luatde to atyeaw

the tuabe, ws (o the Rodman provess,  Nunsle veloedty waa about 3,700 feet

per wevond usdng ancheleas powder,  An dmproved ahvapiel round waa alav
developed tor the gun, Aftav the tube had baen developed, & new type of
E carviage and veaodl aysten ware to be designed fov che auu.ls

é the veaponatbilicy for deaigning the new I=inah gun cavviags was
! aanigned Lo Gaptatn Charlea B, Wheelar, an ovdnance anginesry, in 1899 ,39
The denign, davalopment and constvuation of the gun ware all accompliashed
E ot Avmy favilicion, with many of the vough=cast pavte made by commercial

manul peturoen, and machined to fit at Ovdnance facilitiea, Although the

A prinetple of tha hydraulde butfer and apring recoil aystem of Buropean
Aok wasn wall known in the United States, there was no manufacturing exper-

tine to roly upon, and progress was made ou & trial and errvoy basis. The

hasic deaign ideas were pattarnsd after the field gune built by Schnaider
Indunt rien in Prance, The firet atep in che project was to design an
orperinental short vecoil carriage, designated the Model 1900, The short

recoll nystom abaorbed moat of the gun's vecoil, but wtdill had wufficient

? i . mevemont to require it to bw velald after each round., It aluwo had & very |
Wpaport of the Chief of Ordnance, 1899, Op. cit., pp. 17-18,
: 19y.8, war Department, "Raport on Teat of the BExperimental 3-Inch
i Field Carviage Manufactured at the Rook Island Arsenal, t of the Chief =

of Qrdnance, 190}, (Washingtout Govexnment Frinting Office, 1%01), pp.
417-23; Captain Wheeler, latar Brigadier Ganeral Whasler, served as Acting
Chief of Ordnance fvom December 1917 to April 1918. *
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Pintted avseartdape teaverse o Tors than Lhivow depvoon, widoh wan havdly
bettor il the Nodol ABRY, tn whioh the tratl waa abidfred for travevaw,

Thin corvdape booamn o taat cavviape for tubion, beseeh weehantsnn and

]
umwuulllun.'"

Helore work waw complated on the Nododl 1900 caveiage, Captain
Whaaler bogun work on 4 deaipgn for an entively new am\.n The experivnce
patned n demigning the Nodel 1900 and muoch of the sunpineeving data computed
for the gun wave appliad vo the new deaign. Tha new gun, deaignated the
I=Ineh Flold Gun, Modal 1902, wauw modern {n every aspasct. It employed an
on=cavriags long rvecotl wystem whiah absorbed all of the recoil shock of
tiving,  The ayatem uaed a hydraulic dbuffer oylinder to adbaorb the recoll,
aml an avvangoment of colled springs to veturnh the gun to battery pouition,
The gun had adequate traverse of eight degreea. The design also includad
the use of ahields to protect tha gun section from small arma fire. The
development testes of the new field gun took place at Sandy Hook Proving
Ground, Nev York, and at Rock Ialand Aveenal in 1903, Tha tasts of the
Model 1902 carriage ware completaly succesaful and the carriage was fully
accopted; however, the tube design was rejacted. Two more tubas wers teated,

e with a Gerdom breech mechaniam and one with a Stockett breesch mechanism.

TEEN TR T T T X TRV Y

20rhid.

21A1though no research source could ba found which gave relarence
to the change in design to long recoil, it is probable that the asuccess of
the French Model 1897 field gun had a gremt influance in this decieion.
The French gun, which uaed the long receil principle, was bsginning to be
wvidely acclaimed about this tima.
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33 e Late 19079, the teat board rocommendad that the Gerdam beeaeh be used

\ with the ann.dz

p:i T™he tnttial requivement fov the I=tneh fiald guns was for tweuty

i:& alx batterios (four gunan per battery) for the Regulav Army and aix aund one= ‘
i@i . hall battevien for the National Guard, for a tuial of 130 complate guna

i%i amd equipment seta. By the and of 1904, eighty four guns and equipment neta

}?:- " had been issued to the Regular Army and the remaining guna and equipment

wore issued in July, 1903.43  The guns proved to be effective and satis-
factory weaponsa in the handa of tha aoldiaru.za
The gun fired a fifteen pound shrapnel projectile or an explosive

ahell with a muzsle velocity of 1,700 feat per second to a maximum range

7 *
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of 8,500 yards, However it had a maximum effective range of 6,500 yavdas

i bocause the single trail directly beneath the cradle prevented higher

? alevations that would give maximum ranga.zs Ranges beyond 6,500 yards

?;1 22p5th of these breeches are screw~plug types, but dsaigned for
i 5 safety in use with metallic cartridge cassa. This is accomplishad by
B mounting the breech mechaniam accentric to the tube; that is, tha breech
mechanism is mounted so that its center ia off-center to the axis of the
bore of the tube. In the Gerdom breech, the breach block is eccentric to
the bore and the firing mechanism fits intq an eccentric cylinder centrally
located {n the breech block. The object of the design im to ensure that
the firing pin is aligned with the cartridge primer only when the braech
is closed and securely locked., The locking process turna the central firing ,
mechaniam into alignment with the primer. The Stockett design used only |
the cceontricity of the breach block to align the centrally located firing |
! pin with the primer. This safety feature prevented accidental discharge of ;
the cartridge. (Ses footnote 13.) For a complate repoct of the test and
a technical description of the breeches, sea U.S, War Department, '"Report

X of Ordnance Board on Test of Field Matariel", Rogovt of the ghigg of Ordnance,
1904, (Washington: Government Printing Office, » pp. 1B3-206.
23y,8, War Department, Raport hief of Or e, 1903, :
(Washingtont Government Printing Office, 1905), pp. 30=3i. '
24wil1iam J, Snew, 8i 2Q§§l of Experiance, (Washingtoni U.S. Field i
Artillery Association, 1941), p. . ‘

23y,5, War Departuent, Office of the Chief of Ordnance, Handbook of
Artillery, (Washingtont GCovernment Printing Office, 1920), pp. IIE-Tgﬁ.
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conld be achievad by digaing a hole for the and of the trail to aink into,

which allowed o hiighor elevation to be fired, but this war dependent upon
Clme aval labile o actfon and the condltion of the ground,

Altor LHE puus wore made on the origlual deatpn of the Model 1902, !
Che slottod seetions of the fnterrupted screw broech were incrveased from
two to four, which nade it easier to manufacture. This became known as the
Modol 1904, After forty more guns had been manufactured, experiments proved
that better ballistica could be achileved by changing tha twist of the vifling
to the tube, The original rifling had a gain (increasing) twist from one
turn in fifty calibers at the breech to one turn in twenty five calibers at
the muzzle., The new rifling went from no twist at the chamber to one turn
Iln twenty five calibers at the muzzle. This was known as the Model 1905
tubey [t continued to be used vntil the gun was phased out of service. All
three of the models were considered extremely serviceable weapons and were

all commonly referred to as the Model 1902, since there were no changes in

the carriage.26 .

Perhaps the moat significant factor in the development of the Model
1902 field gun was that it was wholly an American product, inspired by the
French, but not copied from their weapons. This fact alone did much for
the morale and pride of the American artillerymen. The United States Awmy é
had a successful quick~firing field gun of {ts own that was equivalent to
European artillery, Like the French Model 1897 field gun which was con-
sidered the best fleld gun in the world, the Model 1902 coeould be fired as

quickly as the cannoneers could operate the breech and leoad the gun. With :

3

261bid., pp. 120-29.
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a skilled crew, this could be as many as twenty rounds per minute.27 The

ranges of the two guns were comparable, although the French gun could be
elevated four degrees higher than the Model 1902, which gave a slight ad-
vantage, but the Model 1902 had about two and one-half more degrees of . '
traverse than the French gun, The major advantage that the French gun had
over the Model 1902 was in the hydropneumatic recoil system, which had no
steel springs to weaken in uae.

Shortly aftaer the development ¢ the Model 1902 gun, events occur-— |
red which would make the gun obsolete by 1916. There was a problem with
the field gun carriage design at this time, not only with the Model 1902
gun, but with L .ropean field guns as well, Almost all field guns used the
traditional single trail on the carriage which limited the elevation of
the gun to the space between the gun cradle and the trail. Because of this
limitation, the gun could not be used to its full range capabilities. This
single trail carriage also limited the traverse of the gun to about ten
degrees ér less, because of the vector angle of force on the trail during
recoil, If the angle between the axis of the gun and the axis of the trail
exceeded five degrees, the resultant force caused the carrviage to shift,
knocking the gun out of lay on the target.

In France, Albert Deport, who had worked on the French Model 1897 j

gun, developed a carriage which solved these problems of elevation and |

27For discussions on the tactical employment of this gun, see U.S,
Army Infantry and Cavalry School, Tenny Roas, '"Characteriatics of the Three
Arms", Course in Organization and Tactics, Lecturaes, (Fort Leavenworth, KS:
Staff College Press, 1904), pp. 15-24} was also U.S, Army Infantry and 4
Cavalry School, R. H, C. Kelton, "Artilievy in Attack', Courss in Organization '
and Tactics, Lectures, (Fort Leavenworth, KS: Staff College Press, 1904);

and U.S. Army Infantry and Cavalry School, 0. L. Spaulding, "Artillery in ;

Defenase', Course in Organimation and Tacticm, Lactures, (Fort Leavenworth,
KS: Staff College Press, 1904).
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traverse on field guns. It was called a split trail carriage because of

the two trall beams which pivoted from the center of the axle and spread
upon unlimbering the gun., These trails allowed the gun to be elevated to
achieve its maximum range potential, and allowed a wide angle of traverse ’
with stability during firing. The French Army, however, did not accept

the carriage because of economy, so Deport sold the carriage to the Italiana.
The Ttalian Army tested the carriage and found it to be an excellent piece

of equipment, and recommended the carriage highly to the United States Army.
As a result of this recommendation, the Army brought the Deport carriage

to this country for testing in 1913. Although there was controvarsy over

the complexity of the split trail carriage, it was found favorable in Field
Art{llery Board tests and Ordnance Board experiments conducted between 1913
and 1916. The Field Artillery Board concluded that the advantages of high
clevation and wide traverse were more significant than the disadvantage of

a complex carriage, By 1916, a prototype carriage had been designed which
provided forty five degrees of traverse and a maximum elevation of f£ifty
three degrees. Also in 1916, a strong possibility existed that the United
States would become involved in the war in Europe, and the Ordnance Depart-
ment began to increase orders for war materiel. Included in this materiel
bulld up was an order for 300 of these naw split trail guns, to be designated
the Model 1916 3-Inch Field Gun.?8 This order, in effect, put an end to

the period of the Model 1902 field gun.

28p1iver J. Spaulding, Notes on rtillery, 4th ed., (Leavenworth
KS: U.S. Cavalry Association, %915). p. 8 and pp. 74=73} seas alao Arthur R,

Wilson, Field Artillery Manual, I, (Menasha, WIt George Banta Publishing
Co., 1925), Chpt. XLVIII, p. 2} for a tachnical description of the Model 1916

gun, see Handbook of Artillery, Op, cit., pp., 83=76. }
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Although it was a good gun, the only occaaslon of hostilities
iuvolving the use of the Model 1902 gun was the American Punitive Expedi-
tfon Into Mexico in 1916, The Model 1902 gun was taken on the Expeditionm,
but the elusiveness of Pancho Villa's forces never gave General Pershing
otcasion to use his artillery. When World War I began, the Model 1902
gun was used for training, but was never actually used in the war. After

the war ended, the Model 1902 was taken out of the Army inventory. This

ended the life cycle of the United States Army's first modern artillery

weapon,
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CHAPTER 1V

THE PROBLEMS OF AMERICAN LIGHT ARTILLERY
DURING WORLD WAR I

As World War I intensified in Europe, tho possibility of United
States involvement prompted Congress to pass the National Defense Act on
3 June 1916, which provided for the build up of the armed forces to a
strength of about one million men, to be accomplished over a five year
pvrlud.l To provide artillery for the build up of the Army, the Ordnance
Department placed an order for 300 Model 1916 field guns although the new
split trail carriage had not been thoroughly tested., The Ordnance Depart-
ment assumed that any major design problems could be solved during initial
production of the carriage.2 This assumption was wrong, and the Ordnance
Department later suffered much criticiam because of it.

The initial order for the 300 Model 1916 guns was divided between
Hethlehem Steel Company for ninety six weapons and Rock Island Arsenal,
where the remainder were to be produced. Before production could hegin,
the tools, dles, and machinery had to be designed and manufactured., There ,

were not many items at that time that were more complex in design than the

lFor a discussion and background of this mobilirzation, see Depait«
ment of the Army Pamphlet 20-212, Marvin A, Kraidbarg and Merton G. Heury,

History of Military Mobilimation in the United States Army 17735-1943, ?
(Washington: Government Printing Office, 1955), pp 189-35. i

2william J. Snow, Signposts of Experience, U.S. Field Artillery ;
Association, Washington, D.C., 1941, pPp. §5§-5§. This assumption was !
analogical to a general belief at that time that the industrial base of ;
the United States could satisfy the demands of a national emergency in a

short time.
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Model 1916 gun carriage and there was no engineering experience in the

preduct ton of such weapons.,  Production facilities had to be bulle, and
production personnel trainad to use the equipmant, all of which required
time. ln May, 1917, after the United States had entared the war, 340 wore
guny ware ovdeved from Bethlehem Steel Company, befoxe any of the original
ninoty six guns were produced. Then in June, 1917, the French Military
Mission advised the War Department to change the caliber of the light field
gun from 3 inches to 75 millimeters to facilitate ammunition interchange-
ability. This was the first of many changes ordered by the Ordnance Depart-
wment during the production of this gun, resulting in many delays and dif-
ticulties in the manufacturing process.3

One of the major problems in the manufacturing process of the Model
1916 gun was the requirement to design a new recoll system, or recuperator.
Unlike the Model 1902 field gun which had a maximum elevation of 15 degreas,
the Model 1916 gun could be elevated to 53 degrees to take advantage of
the full range capabilities of the gun. With the long recoil system (which
moved about 44 inches), the breech of the gun could strike the ground and
damage the mechanism while recoiling at the higher evaluations. To solve
this problem, a variable length racoil system was neaded which would begin
to progressively shorten the length of recoil as elevation increased, until

the length was about twenty eight inches at maximum elevation.f The variable

3Ibid.; Major General William J. Snow was tha firat Chief of Flald
Artillery appointed since the Civil War, and he held tha poaition from 1918
to 1927, His personal efforts contributed much to the war sffort, and he
made many needed improvementa in the status of personnel, training and
msteriel,

4Leslie E, Babcock, E%Emtnto of Field Artillery, (Princeton, NJi ;
Princeton Univerasity Preas, 1 y PPy 192-94; sae also Jamea PF. Kelly, f

Field Artillery Material, (Columbia, MO: The Univeraity Co=operative Store,

University of Misaouri, 1920), pp. 120~26.




@h 1 | v

Wl 43

langth vocot!l aystom was thon in use on the 6-inch howitzer, and it was

assumed to be a stmple matter of applying the same design to the Model 1916

recyperator.  AlLter the vartable length eecot! mechanism was developed, a

R L T T T e
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major problem was encountored with the counter-recoil springs which veturned ’

S e

=

the pun tube to battary position, Even after several design changes, the
recuperator would not return the gun to battery at high elevation because
the short recoll and the weight of the tube did not allow enough momentum
te davelop during counter-recoil. The state of metalurgical technology and
engineering experience did not permit the production of a highly reliable
spring that could be fitted into the recupetator.5

The problem of the recuperator soon became a major bottleneck in
the production of the Model 1916 gun. The Ordnance Department had no ex-
pertise In this type of design, and the contractors had never been required
Lo produce such a complex hydraulic component. Consequently, numerous
design changes were issued after the original orders were placed, which

required redesign of production equipment resulting in production delays.

In June 1917, the Ordnance Department placed an order for 400 Model
1916 guns with New York Air Brake Company, to be built without recuperators.
Fvidently, the thought behind this order was to have the gun completed and
apply the recuperators to them as soon as the design problems were solved
and mags production had begun. As late as December, 1917, with the recu- g
perator problem still unsolved, another order for 2,927 Model 1916 guns,

less recuperator, was placed with the Willis=Overland Company. As tha

SWilliam Crozier, Orxdnance and the World War, (New Yorkt Charles
Scribler's Sons, 1920), p, 236, Major General Wiiliam Crozisr wam Chief of .
Ordnance in this period and held tha position until December, 1917. :
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contractors began production of the carriage, more and more design problems

became apparoent. Some components could not be manufactured as specified.
The orliginal axle pintle was to be an elaborate forging, but this proved ‘
to be technically impossible. Castings wete'substituted, which proved ’
unsatisfactory because the axle arms broke) Redesign of the pintle required
redesign of related parts. The sight mechanism had so much loose motion
that acceptable accuracy was impossible. The breech was changed to a verti-
cal sliding wedge, and the trails require& redesigning.6
The frustration of repeated failures in the design of the hydro-
spring recuperator caused the Ordnance Department to step out of diplomatic
channels and contact Albert Deport, originator of the Puteaux recuperator
used on the French 75 millimeter gun. A contract was set up with Deport
to design a hydropneumatic recuperator similar to the Puteaux design, for
a sum of 60,000 dollars. The recuperator was to be designated the St.
Chamond, to differentiate it from the Puteaux recuperator. The first St.
Chamond recuperator was ready for testing in early 1918, and a Model 1916
carriage was sent to France for trials with the recuperator. By June, 1918,
i1t was determined that the St. Chamond recuperator could withstand the
firing tests, but in road tests, the Model 1916 carriage was torn to pleces.
The Qrdnance officers conducting the test requasted aixty more carriages ;
for testing, yet at that time industry had been able to produce only nine- !
teen carriasaa.7 Although tha St, Chamond recuperator worked with the
Model 1916 carriage, it was not an immediate solution to the problem becauass

it had to be mass produced in sufficlent quantities to complete the 3,967

guns which had been ordered,

6Snow, Op. cit., p. 220, e
T1bid., pp. 238=41, 2y
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Productiqn of the St. Chamond recuperator proved to be a manu-
facturing problem in ftself., First, the original recuperator was hand-
wule to the most exacting tolerances with a floating piston to prevent the
mixing of the compressed air and hydraulic oill. The interior of the cylin-~
der had to be polished mirror smooth. Secondly, because it was hand made,
there could be no interchangeability of parts, precluding assembly line
production. The Ordnance Department had to redesign the floating piston
with seals allowing manufacturing tolerances instead of the close metal-
to-metal fit of the original design. In addition to designing production
cquipment, it was also necessary to build a dustless factory at Rock Island
Arsenal with filtered alr and constant temperature and humidity. It was
not until November, 1918 that the first recuperator was produced, almost
concurrently with the Armistice.8

Meanwhile, the Ordnance Department realized that the St, Chamond
recuperator was not going to be available within the immediate future, and
an order was given to proceed with the manufacture of 3,000 hydrospring
recuperators and then replace them with the superiocr St, Chamond recuperators
whien mass production occurred.?

The time between the initial Ordnance Department order for 300
Mode! 1916 guns and the time the {irst gun wus actually produced in February,
1918, there were at least aix major design changes to the carriage, Con-
sideration was even given to changing the designation to Model 1918. Even
after production had begun on the guns, the output was low, and nona of

these guns were shipped overseas for the war, As of 31 December 1918, six

81hid.; see almo U.S. War Department, '"The Chief of Ordnance," War
Department Annual Reports, 1919, I (Washington: Government Printing Office,
1920), p. 3912.

91bid., p. 222.
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weeks after the war had ended, there had been only 249 of the Model 1916

guns produced out of the 3,967 guns ordered, and the majority of the unfilled
orders were cancelled. These guns had all been produced with a marginal
hydrospring recuperator which was later replaced by the St. Chamond recu-
perator and the gun was redesignated the Model 1916M1.10

Even with the hydropneumatic recuperator, the Model 1916 gun was
far from satisfactory. Parts of the carriage often fell off during firing,
and there was so much slack in the sights, elevating and traversing mech-
11

anfsm that the gun was unsafe to fire over the heads of troops.

Although the Model 1916 was not a good gun, and the Ordnance Dmapart-

ment received much criticism for its haphazard development, the principle

behind the gun was good. Because of its capability of high elevation, it

B
v“:"g,'r)'vﬂf"‘! 21 -2‘?3‘;‘?‘,‘\’,_; T

could achieve a range of 12,360 yards, almost double the range of the Model
g 1 1902 field gun, and almost 5,000 yards beyond the range of the Freuch 75
m{llimeter gun. It could traverse through 45 degrees, and had a maximum
elevation of 53 degrees.12 In principle, its design was to be all-American,
and with high elevation and wide traverse, it would have been tactically
superfor to uny field gun at that time., This is one of the major reasons
ity dovelopment was so adamantly pushed by the Ordnance Department. With
all Its faults, the Model 1916 proved to be valuable because it proved, in
principle, that the split trail carriage was feasible if properly developed,
The Ordnance Department and industry gained valuable engineering and tech=~
nological expertise in the manufacture of artillery in the development of

this weapon. It also caused the Ordnance Department to develop procedures

——

10y.5, war Department, Office of the Chief of Ordnince, Handbook of
Artillery, Washington, Government Printing Office, 1920, p. 78,

- —

llsn°w| OEu Cit.. P 238, é‘i
12pandbook of Artillery, Op. eit., pp. 69-70; see alwo Relly, Op, 8

cites pPp. 105-53 for a complete technical description and drawing of this guu. iﬁ
£
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and facilities to mass produce hydropneumatic recuperators, an important
step in the ilmprovement of all future Unilted States artillery.

When the United States entered World War T in 1917, there were
about %0 Model 1902 ficeld guns in the Army inventory. With only 300 of
the Model 1916 ficld guns ordered, and no estimate of delivery within a
yvar, the United States was in a precarious position wich respect to field
artillery. To solve this problem, the United States bought 600 of the
French 75 millimeter field guns from France to equip General Pershing's
forces until the Model 1916 gun went into production. It was during this
period that so many design problems with the Model 1916 became apparent,
which cast serious doubts on its availability within a suitable time frame,
When the recuperator problem became critical to the production of the Model
1916 pgun, Colonel E., 8. Hughes, Chief of Artillery Section, Ordnance Depart-
ment Procurement Division, submitted a memorandum recommending cancellation
of the contract with Willis-~Overland Company for the 2,927 Model 1916 gun.
He proposed that a contract be negotiated with that firm to produce the
same number of French 75 millimeter guns, also without recuperators. The
rationale behind the recommendation was that the French gun was a proven
deslgn, adaptable to production in the United States, and that it would be
quicker and cheaper to produce than the Model 1916 gun, Meetings wore held
to dlscuss this recommendation and on 18 February 1918, the Willis-Overlaund
. iny was informed of the decision to manufacture the French gun.13 When
the Field Artillery School learned of the decision to produce the French
75 millimeter gun in the United States, they sent a memorandum to Major

General William J. Snow, who had just been appointed Chief of Field Artillery.

Bsnow, Op. cit., pp. 223-228.
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The el e pondtton wan that 1t a clioleo had to be made on praduction of

e ekt by pungy then the echodee should eleavty be the Amerlean Model 1902
Ere b e oquippod wita a 25 mit et e tube, The School stated that i
Wy Ehe Mode b B9 lend proven vqual to, aud T some aspects, superior to
the Froneh sane Thoey telt that the sighting systom of the Model 1902 was
aupeviogr to vhe Froneh gun, and tha, at ranges greater than 4,000 yards {t
wad e aceuvates Thoy atao folt that the cvavvlage was sturdler.  The
Orduance Department oppored the use of the Model 1902 gun on the basis that
the vanpe of the gun was not as great as the Preach 75 millimeter gun and
canld be our=vanged o a countar-=battery duol. Y work continued towards
product fon ob the Frenel 75 millimetor gun,

With the tndtial purchase of the 600 Froncl guas, the Urdnance De-
partment had recotvod deawiunga of the gun and recuparator from France to
atudy Lhe problems of malntenance and veplacement pavta. However the drawings
woere taully and corvected dravings were not received until early 1918, when
the doeision wan made to produce the French gun, It was not until then that
adetatted study could be mndo of the manufacturiug requirementa.ls To com=
pownd the problem, the Franch considered the Puteaux recupersator design a
French defonse seeret, Not even their artillery offlcers knew the interior

LT N

Vo, ppe 197=200,  Gonaral Snow councluded atter che war that one
of the biggest mistakes made {n gun procurement was the fallure to put the
Modal 1902 back fnto production., 8ee p. 245. No reference source could be
found to indicate that an impartial comparison test had been conducted to
determine the superiority of eithear gun, Undoubtedly, the ¥rench gun had
the butter recoll systam and greater range capability, The School also made
an assumption that changing the caliber of the Model 1902 gun from thras
inches to 75 millimetars would not have changed the firing characteristics
of the gun, It {s probable that tlhie School was being parochial in {ts de-
fonse of the Model 1902 gun,

150roniur. Op._cit., pp. 232-33.
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design.ol the recuperator.  An agreement botweoen France and the United

States assured the French that the detalls of the recuperator would remain

classitied secret.  The degree to which the French guarded this secrat can |

he exemplified by an incident which occurred at the Field Artillery School.

] ) ne of the Freneh guns which had been sent there to familiarize students
with the gun burst during firing. The School decided to use the wrecked
pun as o training aid to demonstrate the principle of recoil, and cut the

: recuperator lengthwigse to demonstrate the mechanism. Upon learning of this,
the French protested violently to the War Department about this breech of
seorecy. 16

Even with the corrected French drawings of the Puteaux recuperator,

the Ordnance Department had problems in trying to determine manufacturing
tolerances and types of material to use for producing the recuperator. A
solution appeared from an unexpected source. To support the military ef-
forts, Yale University had purchased four worn out French 75 millimeter

pung from France to use in their military training program. The Ordnance

Department learned of the purchase of these guns and traded Yale some

Britiah 75 millimeter guns which were being manufactured ia this country

for the French guns, and took the recuperators of the French guns to Washing-
ton for detailed analysis., Upon close examination, the secret of the Puteaux
recuperator was revealad, Each cne was hand made to an indescribably closa \
tolerance with precision nearing perfection. Thease extremely close-fitting
parts and highly machined surfaces could not be adapted to aswsembly line
production needed to quickly produce guns. Thia is the reason the British

elocted not to use hydropneumatic recuperators until 1918 when thay developed

168now, Op._cit., p. 239; see also "The Chisef of Ordnance," War
Department Annual Reports, 1919, Loc, cit..
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proper manafacturing techniquea, The Germans never attempted to produce
the recuperator during the war after examination of captured French guus.l7
The exact fup construction of the recuperator also posed a significant problem
to the Ordnance Department after the decision was made to produce the French
pun.,

On 26 March 1918, the Singer Manufacturing Company took a contract
for 1,000 of the Puteaux recuperators, to be produced at a rate of seventeen
per day. The first recuperator was not produced until one year later, after
the war was over.l8

On 16 April 1918, Rock Island Arsenal was also given a contract for
1,000 of the Puteaux recuperatars, The arsenal encountered the same problems
with the Puteaux recuperator as they were having with the St. Chamond recu=
perators for the Model 1916 gun, since the recuperators were very similar
In design. The same dustless, alr conditioned assembly building was used
for the assembly of both recuperatars. The exacting tolerances of the
Puteaux design were relaxed to allow interchangeability of parts and new
piston seals were designed. A new type of hydraulic oil which was not temper-
aure sensltive had to be formulated, It was a tyibute to the dedication of
the arsenal peesonned that these peoblems weove overcome and product fon began

six months after the contract was placed.  The {'irvat rocuporator was Tiniahed

about the time the Armistice waa signed.l9 Consequently, no Amorican-made

17Crozier. Op, cit., p. 231; sea also "The Chief of Ordnance," War
Department Annual Reports; 1919, Loc. cit.

18Snow. Op. cit., p, 203.

191biq.. p. 203 and p. 241; wee almo "The Chief of Ovdnance," Wav
Department Annual Reports, 1919, Op, cit., p. 3927,
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French guns were used in World War 1.20 The gun did become a standard item
of Army equipment after the war and remained in active service until they
were replaced with the split trail carriages in the 1935 to 1938 time frame.

Although the Ordnance Department was not successful in providing
American-made artillery for American forces in Europe before the war ended,
there was some American-made British artillery that was used in the War.
Before the United States entered the war, the British had contracted with
Bethlehem Steel Company to manufacture the Model 1917 British light gunm.
This gun was of 3.3 inch caliber and is referred to as the elghteen pounder
because of the weight of the projectile, Bethlehem Steel Company produced
these guns for the British Army throughout the war, 21

In April 1918, the Army had an urgent need for guns for training
forces to be sent to Europe, The 600 Model 1902 field guns on hand met
only part of this training requirement.22 In May 1918, the Ordnance Depart-
ment ordered 268 of the readily available British guns from Bethlehem Steel
Compan}, with the tubes to be made in 3 inch caliber, Shortly afterwardas,

when the decision was made to adopt the 75 millimetaer caliber as standard

for the war, the order waa changed to thia caliber, which caused several

20pepartment of the Army, United States Army in the Worid War 1917 =

1919: Reports of Commander-In-Chie
XI1 (Washingtont Government Printing Office, ' O
Department of the Army, United States A in the World War 5917 =-19191

Reports of Commander-In=-Chief, A, E, F,, Sta ections and Services, XV
(Washington: Government Printing Office, 1948), 187. There were 109 American-
made French 75 millimeter guns shipped to Europe, but they arrived after the
Armistice was aignad,

218now, Op. cit., pp. 243-50.

22y,s, War Department, "The Chief of Field Artillery," ﬂai Depaxt~
ment Annual Reports, 1919, I (Washington: Government Printing Office, 1920),
P 5102.
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months delay in production, The first guns began t¢ arrive in January

1918, with steady increases in monthly production. By June 1918, 300 of l
the guns had been delivered, and by the time the war ended, there were 800
guns in the inventory. The gun had a wire~wound reinforced tube instead
of a buillt-up tube, and because of this, never received the favorable con-
glderation given the French gun. However, cannoneers liked the gun because
of the rugged carriage, reliable mechanical features, and because it used
the same panoramic sights as the Model 1902 gun., The gun was equipped with
a hydrospring recuperator which was reliable as long as the oil level was
checked. The British adopted a hydropneumatic recuperator for the Model
1917 gun in the summer of 1918, and this change caused the Ordnance Depart=-
ment to attempt to halt production of the American version of the Model
1917 until a hydropneumatic recuperator could be installed. The Field
Artillery Department violently objected to this proposal, based on the
delays experienced in the production of the other recuperators for the Model
1916 gun and the French gun. The Field Artillery Department needed guns
for training and the possibility of delays could not be accepted. As a
result, production continued and all the British guns produced for the Army
had hydrospring recuperatora.23

In September and October of 1918, plans were made for a massiva
Allied campaign against the Germana during the spring of 1919, When it
became apparent that production delays would preclude the availability of
sufficient American-made French guns for this offenasiva, serious consider-
ation was given to the use of the British gun in the campaign, It was felt
that sufficient numbers of the gun could be manufacturad to support the

effort. A study of this alternative led to an order for 1,500 of the Britiash ¢

231bid.
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puns from Bethlehem Steel Company.24 The Armistice in November 1918 caused

the contract to be cancelled. It alse reduced the urgent need to solve the

dilemma of field artillery production.
CONCLUSIONS

World War I had a great effect on the evolution of American light ' f
field artillery, and there were a number of important lessons to be learned
in the production of artillery.

First, before the war, there was an assumption by the government
and the general populace that the United States could quickly mobilirze a
large army for national defense because of the large national industrial
base,. This agsumption proved to be a complete fallacy. Weapons technology
was reaching new heights, and artillery was one of the most complex items
to manufacture because of the carriage components and the recoil mechanism.
Additionally, with respect to light artillery, a weight restriction of
3,900 pounds was placed on the gun, ammunition and limber. This represantad
the sustained pulling weight for a section of horses. In gun design, care-
ful conasideration had to be given to component weight. Undoubtedly, the
recuperator problema with the Model 1916 gun could have been solved by
building a larger recuparator with heavier springs, but the waeight of other
components would have baen reduced to the point of atructural waakneas. ,
Complex weapons production, with which the induastrial base had had little
or no manufacturing experience required a long lead time until production

began.
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Secondly, shortly after the war had ended, Congress, the Ordnance

gk Department and the civilian contractors suffered severe public criticism
—' for the lack of war materiel when the war began and the inabiiity to pro-
'é vide materiel rapidly during the war.23 Congress was blamed for failure ’
to appropriate funds for materiel before the war. The Ordnance Department
was blamed for a lack of foresight, planning and judgment in procuring war
materiel, Civilian contractors were blamed for not putting their full

resources into the production effort, causing excessive production time.

50
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These criticisms must be placed in proper perspective, Moat of

the criticism arose because the European countries were able to fight a

AT e
s

war and still produce great quantities of war materiel, while it seemed

sy e s

$ that the United States could not meet its commitments to the war effort in

j
13
b

materiel, It should be remsmbered that the United States had not been en-

gaged in a major war since 1865, and that the nation's industry was geared

to a peace-time economy. Even the Spanigh-American War did little to dis-

rupt that satatus. In contrast, the European countries had been involved

in numerous wars from 1865 to 1914. Even when the European countries were

at peace, they engaged in an sctive arms trade around the world which sus~

tained such weapon industries as Krupp of Germany and Schneider of France.

Had World War I lasted a year longer, American industrial axperience and

capacity would have produced significant results; material production was é

just beginning as the war ended .26 The evident lesson was that weapona

25Croxiot. Op._cit., passim; see also Dapartment of the Army Pamphlet
20~212, OE: Citc. PP, 318«23,

26'The Chief of Ordnance," ﬂ%g Department Annusl Repoxts, 1919, Op, ,
cit,, pp. 3872-77; discussion of production and charts for comparisen of ;

war-time production.
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producing capability must be maintained during peace~time to assure adequate

materiel during a war. New weapon technologies must be integrated into this
capacity.

Third, attempts were made to produce an advanced light artillery '
carriage without an adequate testing program to discover design faults and
weaknesses before a final design was approved for production, The Model {
1916 was still in the experimental stage when the threat of war prompted
producti&n of the gun. Then numerous design faults necessitated many changes !
and delays in production, The result was a superior idea built into an
ungatisfactory gun. Weapon development could not be carried into the pro=-
duction line.

Finally, foreign influence on American artillery during the war was
profound, The caliber of light artillery was changed to 75 millimeter for
interchangeability of ammunition with the French gun. The French-designed
recuperator was adapted for American artillery and improved upon by the
. Ordnance Department, The DePort carriage influenced the design of the Model
1916 carriage which was the prototype of later towed artillery carriages.

At the end of World War I, the United States Army was equipped with
four different light field guns; the Model 1902 3-inch gun, the Mcdel 1916
gun, the French Model 1897 gun, and the British Model 1917 gun, Thias wide
assortment of light field guna left the Army in a bawildering situation as
to the future of light artillery. The choice of which weapon, or combi-
nation of weapons to be used as the standard light field gun was a problem

but it was only one of the many prodlems created or left unanswered by the

war.
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CHAPTER V

PROGRESS OF THE LIGHT FIELD GUN IN THE
UNITED STATES ARMY BEIWEEN

WORLD WARS

At the end of World War I, the Army found itself with a wide
variety of artillery ranging from 37 millimeter field guns to 16 inch
coast artillery. During the war, a dependence upon the Allies for artil-
lery had upset the accepted prewar standards for artillery, and changes
fn Lactles and techinology had requlred reorganization of missions and
materiel, Major CGeneral William J. Snow, the Chief of Field Artillery,
recopnized the seriousness of these problems. In early December, 1918,
he sent & memorandum to General March, the Chief of Staff of the Army,
recomnending the formation of a board of officers to study the requirements
for artillery to support the future Army. He also recommended that Brigadier
General William I, Westervelt, a prominent artilleryman, chair the board.
The Chief of Staff approved the mamorandum.1

War Department Special Orders Numbeyr 289-0, December 1ll, 1918,
appointed a board of officers to meat at Chaumout, France, with the charterx
to dQnduct a study of the armaments, calibers aud types of materiel, kinda
and proportion of ammunition and methode of transport of the artillery to

be nuslgned to a field army. The board was theveafter popularly known as

.- -

lwilldam J, Snow, Signposts of HExperience (Waahington: U.§, Fleld
Artillery Assuclation, 1941), PP+ 299=305,

i
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the Caliber Board and sometimes ars the Westervelt Board, because of its

cltrman, Genereal Wostervelt, Other Board members were Brigadier General
Robert B, Callan, Brigadlier General William P. Eonis, Colonel James B.
Dillard, Colonel Ralph M, Pennell, Lieutenant Colonel Walter P. Boatwright,
ad Licutenant Colonel Webster A. Capron., At its initial meeting, it was
organized and soon began accumulating data in France. The Board conducted
numerous interviews with both American and French artillery officers, and
began visiting artillery manufacturing plants. After sufficient data had
been gathered in France, the Board went to Italy and collected additional
data. Board members visited the Italian Great Headquarters and the Italian
technical facilities where they interviewed both artillery officers and
ordnance of flcers, A similar visit was made to the British headquarters
in France and Great Britain. The Board also had conferences with commanders
of the major American occupation units in Europe.2
In April, 1919, the Board returned to the United States, and in
Washington, it sifted through the mass of irformation which had been col-
lected in Europe. During this period, the Board was also in close com-
munication with the Chiefs of Field Artillery, Coast Artillery, Ordnance,
and the Chemical Warfare Service, This ensured inclusion of the current
doctrinal and technical aspects into the Board's report. The Board's com=-

pleted report was forwarded to the Chief of Staff of the Army and approved

on May 23, 1919.3

4yilliam I, Westervelt, "A Challengs to American Engineera", Army
Ordnance, I, 2 (September-October, 1920), 59-64.

d1nid,

————Cs
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The subjects covevred by the Board's report weve numerous and re-
Plected o reallstic view of artillery in future wars., In determining the
types and calibers of artillery that should be used by a field army, the
Board divided tactical artillery into three general classes. The first
class was divisional, or light artillery composed of the 75 millimeter gun
and the 105 millimeter howitzer. The next class was the corps, or medium
artillery consisting of the 4.7-inch gun and the 155 millimeter howitzer.
Finally, the army, or heavy artillery was the 155 millimeter gun, the 8~inch
howitzer and the 240 millimeter howitzer.A

In asslgning the classes of artillery, the Boavrd set forth ideal
specifications for weapons in each general class., These standards and
specifications represented goals to be aculeved in the research and develop~
ment programs for each weapon, to include ranges, weights, ammunition,
traverse and elevation requirements and other data considered essential to
accomplish artillery missions of the future. From data based on the World
War 1 experience, the Board concluded that motorized vehicles were superior
to horses in moving artillery, that it was feasible to motorize all artil-
lery exeept rallway guns, and that some form of motorized, self-propelled
artittery was the tread of the futuru.rj

The Board's report was one of the most significant studies to come

from the war experlence, since it set the objectives for the development of

— - —

4u.S, War Department, "Study of the Armament and Types of Artillery
Materiel to be Assigned to a Field Army'", Field Artillery Journal, IX, 3
(July-August, 1919), 289-347; (Hereafter referred to as the Caliber Board

Report.)

Sggggi; By motorlzing the artillery, the Board meant that a truck
ur tractor would be used instead of horses as a prime mover of towed
artillery, Tbe motorized self-propelled artillery was a special category
of artillery {n which the gun mount and cradle were attached to the chassis
ol a tractor-type vehicle, and the gun was fired from the vehicle.
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artillery in the peace=t ime period between World War 1 and World War II. ;

wecause ol the research and development program stimulated by the Board's
report, even withia a limited budget, the United States was in a much
hlgher state of military readiness when i1t became involved in World War II
than it had becen in April, 1917.

One of the major conclusions of the Caliber Board was that the

divisional artillery had to have the mobility to permit it to keep pace

witl the infantry, but at the same time it had to have the maximum power

commensurate with that mobility. The primary target of division artillery
was the infantry of the opposing force. The division artillery had to have
accuracy and flexibiilty to quickly change targets and it had to have great
range because of echelonment In depth. The offensive missions of division
artillery included cutting barbed wire barriers, destroving machinegun
nests, gassing cnemy areas, filring on enemy Infantry positions, and firing
the deep barrage that preceded infantry attacks. The defensive missions

of division artillery included counter-offensive fires to break up enemy

formations, firing on the main attack with annihilating fires and barrage,
and close-range shrapnel fire on attacking forces.® It was the consensus
of the Board that the 75 millimeter gun firing a fifteen pound projectile
and having a range of not less than 11,000 yards was a satlsfactory weapon
. for divislon artlllery.7 :
In considering the ideal light artillery gun for division artillery,

the Board recommended:

61bid., p. 294.

71bid,, p. 299. .
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"a gun of about 3-inch caliber on a carriage permitting

a vertical arc of fire frowm minus 5 degrees to plus 80
degrees; a projectile weighing not over 20 pounds, shrapnel
and high cxplosive shell of satisfactory man-killing : o
characteristics with a maximum range ol 15,000 yards; g
fixed ammmicion; smokeless, flashless propelling charge; ‘
time {use for shrapnel; bore-safe, super-quick and selective

delay fuses for shell... Two propelling charges should

be furnished, a normal charge for about 11,000 yards range

and a super charge for maximum range. The proportion should

be 90 percent of the former and 10 percent of the latter...

A maximum rate of fire of 20 rounds per minute is deemed

sufficient.”

Until a weapon with performance characteristics approaching those of the
ideal gun could be developed, the Board recommended arming half of the
light artillery units with the 75 millimeter Model 1916 field gun &nd the
other half with the 75 millimeter Model 1897 French gun.8
For transport, the Board stated that "mechanical transport is the
prime mover of the future", It recommended extensive development work in
this area and predicted radical changes encompassing future self-propelled
artillery, At that time, the Board felt that twelve miles per hour was
sufficient for a motorized prime mover. From a practical point of view,
the Board recommended that four light field artillery regiments be motorized
and that the horse should remain in service as a mover until the tractor
demonstrated a clear superiority over horses as artillery prime movcn.9
In 1919, using the characteristics of the Caliber Board's ideal
light gun and the experience gainod in producing the Model 1916 f{ield gun,
the Ordnance Department began a development program for the light diviaion
gun, After some of the basic design faulta were corrected on the Model

1916 split trail carriage, it had been a fairly good carriage. The Ordnance

81bid., pp. 309-10,

9tbid., pp. 310=11,
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Department developed a new carriage designated the Model 1920, using the

basic design of the Model 1916 but with significant improvements. Tol-
lowing the Caliber Board's recommendation, the new carriage was designecd
for use with elther the 75 millimeter gun or e light diyisional howitzer,
The Ordnance Department worked quickly on the project, ahd by December,
1920, the first improved gun, made at Watervliet Arsenal was assembled and
test fired on a gplit trail carriage, Model 1920, made at Rock Island
Arsennl.lo

Also under development by the Ordnance Department at thils time was
a box trall carriage, to be designated the Model 1921..ll Because there
wits no agreement of oplnlon as to the superlority of either type of car-
riage, the Ordnance Department decided to manufacture o small qQuantity of
both types and conduct a comparison test to determine which was best. The
split trail carriage was heavier and more complicated thﬁn the box trail
12

carriage, but it allowed mach wider limits of traverse and elevatlon,

As testing continued at Rock Island Arsenal, the Model 1920 gun demon=~

———

strated good potential, achieving some of the deslred characteriatica of
the fdeal gun as specified by the Calltber Hoasd,  The pon could be alovated

Cram minus 4% degroes to plus 80 degeecs and had a total rraverse of 30

e WIS e e 10w W

IO"Artillury Division Notews', Army Ovduance, 1, 4 (lanuaypy=March,
1921), 220.

Lrhe box trail carriage was a modification of the older single
trall carriage. It used two raile to form a navrow triangle, with a trail
apade at the apex and the carriage axle at the bque.  The apace bhatween the
trall allowed the gun cradle ta be ovlevated through the space to fire at
elevations up to about 55 degrees, which wam a marked fmprovament over the
single trail carriage. NHowever, {t atill allowed only a aarvow angle uf
triaverso,

Lemaptillary Divinton Notes", Army Ordnance, 1, 4 (lanuary-Marel,
1921), 220,
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degroes,  (Although the Caliber Board had recommendad 360 degrees of
teaverne, the Ordnance Department had coneluded that this would require
$opldvat mount, which seomed Impractleal at that time with horse drawn
avtilloeryy The wolght of such a carriage would exveed 3,900 pounds, the
maximum yustalned pulling load for a section of six horses.) The new
carriage was well balanced and could be unlimbered by two men, but it was
vory heavy. The waight of the gun and carriage was 3,660 pcunds and the
Fimbhor weighad 1,150 pounds, totaling 4,810 pounds. Both the carriage and
Fimbor woere equipped with rubber-tired wheels for motorized transport.
These whoeels ware heavy, weighing 295 pounds each, and accounted for much
ol the welght ol the gun.  In test flring under proving ground conditlons,
tho pun worked we]J.13 Howaver, actual field tests were not favorable,

In late 1922, one of the two Model 1920 guns was sent by tho
Ordunance Department to Camp Bragg, North Caroliaa for testing by the Field
Artillery Board. Although the idea ol wide traverse and high elevation
appealed to the Fleld Artillery Board, they concluded that the carrilage
wits too haavy and complicated for uuuepLunuu.14 In addlition to the heavy
whoeol s, another reason for the weight of the Model 1920 was excesslve was
that the new gun tube, (which had been developed to meet the Cal lher Roard's
vange spocitleat Lond) wee about two {eat longer than the oldar 7% willimetor
spuns and way about 240 pounds heaviar, This weight, combined with the
welght of the variable length recoil mechaniam and cradle was 1,925 pounda,

which was 600 pounds heavier than the Modul 1916 gun or the Model 1897 gun.

S—

Dypig,, p. 225,

Wiannual Report of the Chiof of Kleld Artillery", Fleld Artillery
Journal, XIT, 6 (November-Decembar, 1922), 470-71,

- -




L O T RITE b iE d g

63
owever, the new gun could achieve the 15,000 yard range requlrement of

the Caltthor Bnurd.ls

ATter the Infttal tests of the Model 1920 gun by the Fleld Artil-
tery Noard, the Ordnance Departmeut declded that the light howltzer on
this careiage would also be too heavy and the idea of a dual-purpose split
trail carrilage was dropped at this time. Plans were made to redesign the
split trail carriage and eliminate about 500 pounds of weight.16

While the Model 1920 gun was being tested, the Ordnance Department
was also developing the Model 1921 box traill cavrilage for a comparison test
using the same model gun as used on the Model 1920 carclage. The box tratl
Phmited the elevation to 45 degrees and required no variable length recoil
mechanism, which siwplifled the eradle and reduced the weight. Because of
this, the total welght of the gun and limber was &, 000 pounds.l7

The advantages of lighter weight and simplicity of the Model 1921
sun were somewhat offset by the narrow eight degree Ilmlt of truverse of
the gun. Tacticilans were beginuing to reallze the lmportance of being
able to shift artillery fires laterally to wass Flrepower at declsive
points on the battlefield. A wide augle of traverse on pun carviages
tactlltated the shiifting of flres over a wide area without having to rvelay
the pone Because of this, the navrow traverse of the Model 1921 care tage
wis Lovked upon somewhat unfavorably, but the Art U Lery Board dUd not yes=
ject the carcfage. Tt was temporarily adopted for use with the 1ight

L e S cere W . . .y

LSp. A, Gurney, "Seventy=Five vn, Holxnn(vanlnrn”.“ﬁwmﬁjvlhuumgﬁ
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howitzer (which was still in the development stages) with the provision
rhat the elevation capacity be Increased to 65 degrees.la

Based on the recomnendat fons of the Fleld Artillery Board and the
basic deslpgn characteristics of the Model 1920 gun, anotheor split trall
carriage was developed by the Ordnance Department. Unlike the Model 1920,
it was designed specifically for the 75 millimeter gun. This new carriage,
designated the Model 1923, was designed for weight reduction and was much
simpler than the Model 1920 carriage. The weight of the Model 1920 gun
tube was reduced by shortening it by six inches and using a lighter drop-
block sliding breech with a simplified firing mechanism.'? Another sig-
nitieant Feature of the gun was that {t was one of the {lrst cold-workad
tubesy that 18, it was strengthened by the auto-frettage method., Auto-
froettage was a new prdcess by which the tube was formed frem a single
casting and then pre-stressed internally uhder tromendous hydraulic pres-
sure, allowing higher propellant pressures without the danger of bursting,
This process is similar in theory to the Rodman process and the bullt up
process of strengthening gun tubes but resulted in a stronger tube because
ft was lormed from one plece, and was of the same material chroughout.20
The carviage was futher simplified by changing the cradle to nllow the gun
tube to recoll oo stides 1 nlace of rotlers, whiteh had bheen used on
previous guns and regufred frequent miintenance.,  Because the Model 1923

pun had 2 maximum elevat{on of just over 45 degrees, theve was no daunger

BrAnaual Report of tha <hief of Fleld Avt!llery”, Fleld Artillery
Journal, XIV, 2 (March-Aprii, 1924), 119,

— et o

Uihid., ». 110, '

ZOFor a definltlve oxplanation of the auto-Frattage process, sce
Albert E, Guy, "Auto-frottage', Army Ordnance, 1, 3 (Novembar=December,
1920), 126-29,
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ol the breech streiking the pround o orecoily whileh ol iminated the need for
a vartable leagth vecoll gystem, A simpler, !lghter, fixed length recoil
svsatem was used, and this helped reduce the waight of the gun. The 45 i
deprec elevation allowed a maximum range ol 14,880 yards even with a
slightly shorter tube than the Model 1920 gun., The carviage also allowed
a wide traverse of 45 degrees, more than any other carriage developed at
. Lhnt time. The Model 1923 also used steel-tired wheels, in place of the ‘
heavy rubber-tired wheels used on the Model 1920, and this made the gun !
i lighter. The gun underwent extensive tests by the Field Artillery Board
g"; beginning In 1924, It was a satlsfactory system aud was acceptable to
v b
%’i the fleld artillery. The gun was accepted as standard [u 1926 and ve-
% : designated the 75 millimeter Fleld Gun, Ml.21
%V; Although the 75 millimeter Fleld Gun, Ml was classitfied as standard
% ? and would have been put into production In the event of war, {ew of these
B
‘%gi quns were actually purchased. There were gatill a large vumber of the World
%¢3 Wur vintage fileld guns on hand, and Congress would not authorize procurement
§~? of new guns. The Army had to continue to usge 1 clodel 1910, Mode!l 1917
B
: (British) and the Model 1897 (French) guns that were In uurvivu.gz These !
guny were becoming obsolete and there was llttle hope of procurement of
luproved gung in the near future, but the Ordnaunce Department countlnued an E
|
. actlive research and development program toward f{mproved guas. |
} y,a, Bighop, Fleld Avtillery, King ob Battles (New York: Houghton

MIfflin, Co., 1935), pp., 46-48; Mafor Ceneral Hishop was Chiletl of Fleld :
Artillery from 1929 to 1934,

228, L. Conner, "The 75 wm Gun", Army Ordnance, XIX, 114 (May-June, ;
1919), 347-48. b
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After the standardization of the ML fleld gun, the Ordnance De-

partment began to glve serlous thought to the fdeal gun specifications set
tarth In the Caliber Board report., In recommending a maximum elevatlion

of 80 degrees and a 360 degree traverse, the Board was considering the
potential tactical threat of aircraft to a division, with the ideal gun

as an answer to that threat.23 In the decade following World War I, great
advances had been made in aircraft and tanks, both of which were fast-
moving targets and required a flexible gun mount if they were to be attacked.

The Ordnance Department decided that if a gun could be designed following
the Caliber Board's specifications, it would prove to be an all-purppse
pune  The problem of the 360 degree traverse required a new approach to
carriope design.  The only way a gun could have 360 degree traverse was

Lo mount Lt on a pedestal. All pedestal mounts were then stationary, as

in ships or fortifications, and mounting a pedestal on a wmovable carriage
called for radical design changes., It was also noted that the trend of

the Army was toward motorized transport, and replacement of horse transport
with motor vehicles was inevitable. With motor transport, welght of gun
carrlages had less importance, which allowed greater [reedom in gun car-
riage design, In May, 1929, two independent studies of an all-around fire,
7% mitlimeter high-speed divisional gun carrviage were made: ona by the

Off teo of the Chlef of Ordnance, and one by Watertown Arsenal.  Those two
studles resulted in the independent production of two different, innovative
carriages, the T2 and the T3, which after full dJevelopmenr, the Ordnance

Department hoped would be an all-purpose divisional guu.24

23caliber Board Report, Op, Cit,, p. 320,

24E1mer C. Goebert, "Modern Thought in Diviaion Artillery", Army %
Ordnance, XI, 61 (July-Auguat, 1930), 33-37, s
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The T2 carriage was the result of the study by the Office of the

Chiel of Ordnance. The carriage was built on the principles of simplicity,
Tow cost and case of operation., Basically, the carriage consisted of a
cylindrical pedestal through which an axle passed., The axle was braced

by struts pinned to the pedestal. Below the axle was a cylindrical lifting ;
plate with spade blades fixed to the bottom. The top portion of the car- |
riage consisted of the gun mount, fitted to the pedestal by a cylindrica’ i
bearing and supported by coil springs which protected the gun and fir: é
control equipment from road shock at speeds up to 35 miles per hour. iined

to the rear of the pedestal were two outriggers (or trails) which closed

together during travel and spread apart 120 degrees during emplacement.

The gun was towed by these outrlggers. To emplace the gun, the outriggers
woere spiread, the iifting plate was dropped to the ground by a quick-release
pawl, and the gun was raised by two built-in jacks. The pneumatic truck-
type wheels, which were quick-demountable, were removed, and the gun was

dropped by the quick-release pawl, driving the lifting plate apades into

the ground. In this configuration, the gun had a 120 degree traverse, as

allowed by the spread of the rear outriggers. If 360 degree traverse was ;

destired, a third outrigger, which was carried on top of the other outriggers

fn travel, was planed to the front of the poadestal, giving a three point ;

support to the gun at each 120 degrees of the circle.éd é
The T2 gun, with ita fifteen-foot long outriggers required a

relatively level area for emplacement. In travel configuration, the gun

welghed 5,900 pounds, and had a lunette load of 653 pounds, vequiring at

least four men to release the gun from the prime mover, 28

231b4d,

26The lunette load ia comparable to trailer tongue weight exerted omn
a prime mover vehicle, In light artillery, thias weight muat be manually
1ifted to disengage tha lunetts, a ring-like device used to couple the gun

_to_the prime mover.
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The T2 carriage was designed to mount either the 75 millimeter gun developed
for the MU carriage, or the divisional light howitzer which was still under
development.  The T2 carriage had elevation capacity {rom 0 degrees to 80
degrees, which allowed for high angle fire and antiaircraft fire. The
sighting and fire control devices on the carriage were designed to inter-
face with antialrcraft detection systems then in use.?’

The result of the Watertown Arsenal study of the high-speed divisional
artfllery carriage was the development of the T3 carrlage, which was some-
whial more complex in design than the T2 carriage. As with the T2, the pedes-
Ltal gun mount was used for the major component., The T3 used four outriggers,
or trails, for towing and support. In the travel-towed configuration, the
two rear outriggers were attached to the pedestal, closed together, and
then hooked to the prime mover, The two front outriggers were detuched and
latched to the outside of the rear outriggers. The pedestal was mounted
on a helical-sprung, dual wheeled bogie which was detachable.28

The T3 carriage could be fired from three configuratione; as a
spliv trall carriage, as a 360 degree traverse mount, or from & prime mover
truck chasts mount,  In the saplitv trall configuration, the rear outriggers
were aproad 90 degrees and the wheeled bogle was lelt In place,  The front
vut ripgoers woere then placed under the cavrvlage and Jacked tightly aguinst

the ground to protect the bogie asprings and axle frow the shock of firing.

The gun could elevate from 0 degrees to 80 degrees, and traverae 90 degreea.zg

-

27Gobert. loc. cit.; Thesu aircraft detection syatems, although
primative by current standarda, were sophisticated for their time. They con-
sisted of a complex of microphones placed at known pointa and orilented by
survey, Alrcraft were detected and locatad by the differentials in time and
direction of sound picked up by the microphonea., It was one of the mouat cowm-
plex materiel systems in the Army at that time,

28G, M, Barnes, "The Univeraal Gun and Mount, T3" Avmy Ordnance, X1,
63 (November-December, 1930), 187-90.
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In the 360 degree traverse configuration, the two front outriggers
were used as levers to lift the carriage and remove the wheeled bogie.
Then the front outriggers were attached to the front of the carriage and
the gun could be fired in any direction, with outrigger support every 90
degrees around the pedestal. The T3 carriage also had to have a relatively
flat area to emplace, but for slight slopes, it had an on-carriage leveling
device for up to 6 degrees of slope.3o

In the truck mounted configuration, the prime mover was equipped
with & small crane which could 1ift the gun and pedestal from the bogie
and outriggers and swing the gun into the truck bed which was equipped with
A quick connect/disconnect mount. The truck bed had four corner jacks
which gave the truek bed stabflity during firtng. When It was mounted in
the truck bed, the gun could be traversed 360 degrees and alevated to 80
degrees, When the gun was mounted in the truck, the outriggers were stowed
on the side and the bogle was towed by the truck. The truck could travel
up to 3500 miles per day on good roads at speeds up to 45 miles per hour,
1

piving a tremendous mobility advantage.3

Like the T2 carriage, the T3 was designed for either the 75 mill)i-

Ay

meter M1 gun or the 105 millimeter light howitzer., The T3 was also designed

wAREr

to Interface with tha avallable antiatireraft detection devicea to provide

antlalreeaft cupability.32
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The Ordnance Department considered the T2 and T3 carriages as a
pood answer to the needs of the fleld artillery. Further refinements in i !
design were achleved by combining the best features of the two carriages é E
!

and reducing the welght. The resulting design was designated the T2El

carriage, and was tested by the Field Artillery Board in 1933.33  The

results of the T2El test were not favorable, The Field Artillery Board

concluded that the carriage was too complex when compared to the rugged

simplicity of conventional carriages, and that the carriage was too heavy.
The antlaircraft fire control equipment was also considered cumbersome to

the point that it would interfere with the normal support operations of

the battery and would degrade mobility.Sa
The Intent of the Ordnance Department {n developing the T2E] car-
rlape was to produce an all=purpose 1Tlght divisfonal gun as visaalized by

the Callber Board. However, for the fileld artillery to accept this weapon

would have been a doctrinal acceptance of three separate tactical missions

to be accomplished by one field artillery battery: direct support to the

infantry, an anti-tank mission, and an antiaircraft mission. These miassions

wore conflicting in nature and would have resulted in confusion over mig-

ston  priorities. Because of this, it was apparent that an all~purpose

pun would not be practical, and tho Ordnance Department subsequently arplied !
the technology and experience gained in the development of the T2El gun to

anti-tank and antiairvcraft wenpons.35

33'pield Artillery Notes, 75 mm Gun T2El (All Purpose) Battery",
Field Artillery Journal, XXIII, 5 (September~October, 1933), 487. i

34conner, Loc, cit. |

351¢ 1o interesting to note the similarities in design of the T2
and T3 guns, and the design of air defense weapona developad by the European
countries, and in particular, the Cerman 88 millimeter air defenae gun,
See Barnes, Loc, cit., and Gosbert, loc. cit, for piotures of the Tl and
T3 guns.
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Although the Ordnance Department had made important progress in
weapon toechnology with an aggressive research and development program, the
Army continued to use obsolete guns. The inventory of light field guns : ’

was still fllled with World War I guns because there were so many still in
depot stocks and because there was so little procurement money with which
to buy new guns. By 1931, events were beginning to take place which would
help modernize the light gun and also bring an end to the era of horse
drawn artillery.
In the latter part of 1931, Major General Harry G. Bishop, Chief
of Fleld Artillery, saw a demonstration at Aberdeen Proving Ground in which
a4 light commercilal truck equipped with traction devices on the wheels towed
a French 75 millimetar gun with mod{fied wheels over the difficult proving
pround mobll Ity courses. CGoneral Bishop had long been an advocate of
motorized equlpment, and this demonstration reinforced his belief in the
truck as an artillery prime mover., He directed the Field Artillery Board
to test a truck equipped with the traction devices as an artillery prime
mover. The tests indicated a high potential for these trucks, even in
dlfficult cross country movement. At General Bishop's urging, the War
Department approved a test by the Field Artillery Board of a battery of
truck drawn artillery. A battery of four Model 1897MIEl 75 millimeter i
guns were prepared for high speed travel by rvemoving the old wooden wheels
and modifying the carriage to accept ball-bearing steel wheals and pneumatic
tires, The test began in May 1932 and ended in March 1933, with highly
suc cegdful results, The Pleld Artillery Board recommended that a hattalion

of tiucw drawn artillery be testad to prove conclusively that truck tranaport
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should replace the horse as an artillery prime mover.3® The recommended
battalion test was never conducted due to a lack of funds, and the results
of the battery test were accepted as evidence of the superiority of the
truck as a prime mover.

In 1933, General Douglas MacArthur became Chief of Staff of the
Army and instituted many changes, one of which was to motorize half of
the field artillery. This presented somewhat of a problem with the light
field guns. These guns were sound and dependable down to the wheels, but
the old wooden wheels prevented high-speed travel. A modern high-speed
wheel was required for the carriage before it could be towed by a truck.
To modernize the old guns, it was necessary to modify the carriages to
aceept steel wheels and pneumatic tires. This was accomplished by mounting
4 new ball=bearing hub below the old axle. The adapter device maintained
the original helght of the gun and proper trail angle above the ground,

cven though the steel wheels were smaller in diameter than the wooden whecls

they replaced. This was important to maintain the original firing character-

lstics of the gun. By 1938, most of the old guns had been modernized with

the new wheels, which made road speeds up to 50 miles per hour poasible,

and greatly improved mobllity.37 The modernization of artillery carriages

with lilgh=specd wheels ended the era of light horse-dvawn artillery In 1938,
The addition of modern pneumatic tires and wheels to the old 75

millimeter guns was viewed as an interim step to modernization of the light

365, §, Wallace, "Tests of the Truck-Drawn 75 mm Battery", Field
Artillery Journal, XXIII, 4 (July-August, 1933), 301-19,

3700nnor. Loc, cit.; see alac E. C. Goebert, '"The Waight of Guu
Carriages", Army Ordnance, XIV, 80 (September-October, 1933), 86,
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field gun., 1t was desirable to equip the field artillery with modern guns,
and although tiw Ml 75 millimeter field gun was standard, it would have
beon costly to put into production. There was still a large quantity of
the Model 1897 guns in stock, and the gun was a proven, reliable system,

A compromlse decision was made by the War Department to put the Model 1897
gun and recoil mechanism on a modern carriage. The Ordnance Department

used the Ml carriage design as a model, but made a number of improvements

on 1t, one of which wa:x a much wider angle of traverse, The traverse was
increased to 85 degrees to allow coverage of artillery fire over a broad
front. Other improvements were increases in elevation from minus 10 degrees
to plus 45 degrees, new on-carriage fire control equipment with panoramic
telescopes and cross-leveling features, direct fire equipment for fast moving
targcin, and high-speed towing stability, With super-charge ammunition,

and an elevation of 45 degrees, the gun was capable of ranges out to 13,500
yards. A considerable savings was to be realized in the production of this
gun because the gun tube, breech, and recoil mechanism were already on hand,
The only required modifications to the gun tube and recoil mechanism wera
the removal of the rollers and the additlion of slides in their place, to

PG the carelage cradle, 38 Another cost raduction design was thoe use of
Jack support under the axle to glve stabillty In Clring. Previous xplit
tvall curvlages had uded a complicated equalizer systom to allow the trallas
to compensate for sloping or uneven ground. The support jack raised the
uxle and with the trails, allowed three point suspenaion for stability.

The weight of the carriage, which was becoming leas criticval as motoriszed

transport was uaed, was 3,430 pounds, slightly heavier than the oldev single

-~

owans

38y, y, Wallace, "Tha New 75-mm Gun Carviage, M2", Field Artillary
Journul, XXIV, 2 (March~April, 1938), 1435,
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trail, horse-drawn carriages.39 The gun was tested by the Field Artillery ‘

Board and found to be acceptable, The gun was designated the M2 75 milli-
meter gun and was put into limited production in 1936, Fourteen batteries
were eventually equipped with the M2 guns.40 '

The M2 gun was the successful culmination of a long period of weapon
development which had begun in 1913 with the experimentation with split
trall carriages. That development included all the production problems
with the Model 1916 gun and the French Model 1897 gun during World War I,
the development of the Model 1920 gun and the Model 1923 gun, which was
{inally standardized in 1926, In 1930, the developmental process digressed
from the accepted standard gun carriage with the all-purpose gun, the T2El,
which thoe field artillery did not accept. Finally, the cycle was completed
with o split trall carriage which mounted the Model 1897 YFrench gun., With
all the effort and money expended in research and development, the end
result In 1936 was a gun very similar to the twenty-year-old Model 1916
field gun., The irony of the situation was that the era of the light gun
ended four years later,

During the interwar period, while the continuing development and
madernlzation of the 75 millimeter gun was iIn progresas, another weapon waa
concurrentty being developod which would veplace tne Iight flold gun,

During World War I, thae static warfave of the trenches and fortifications
hiad emphasized the need for howitzer fire with its high angle of fall and
arcing trajectory to attack areas in defilade wiiich could not be attacked

by the flat-trajectory fileld guns, At the beginning of the war, the British

39Conner. Loc, cit.

4Owallace, "The New 7% mm Gun Cavviage, M2", Qp., cit,, p. 150,
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and German armies had strongly favored a light howitzer as a divisional o
artillery weapon to complement their field guns. The French army had an i
unshakable faith in their Model 1897 "soixante-quinze" field gun and they
felt that the need for howitzer fire could be answered with their 155 milli- ’
meter howitzers. Just before the war, the United States had begun to favor
the concept of a light divisional howitzer, but was not able to develop
one before or during the var.“l

As a result of the World War I experience, the Caliber Board recom~
mended that the 155 millimeter howitzer be taken out of the general support
role at division level and placed in the corps artillery. The Board recom-
mended o light, mobile field howitzer of about 105 millimeter caliber as
a replacement for the 155 millimeter howitzer in division artillery for
peneral uupport.42 Work was soon under way to achieve this goal.

A considerable number of Cerman 105 millimeter field howitzers had
been captured during World War I, and were brought to the United States
after the war, The Field Artillery Board tested the Serman howitrers and
was favorably impressed with the weapon to the extent that it recommended
the adoption of the German howitzers as standard Army equipment until a
sultable American howitzer could be developed;°3 The recommendation was
never acted upon because the Ordnance Department had already begun the

devolopment of a light howitzer.

41Maxweall Murray, "The Place of the Light Field Howitmer in Diviaion
Artillery", Vield Artillery Journal, XV, 6 (November-December, 192%), 546=47,

42caliber Board Report, Op. cit., pp. 311-12,
43Murray, Op, cit,, pp. 3539-40,
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Pl Drdinine e Department had veacted prompt iy to the Cal ther Board's
eovomm o o boa o Pl v brdona . ow b taer o oan B0 bk with the develop-
etk the Dl Elebd pune By Tate 1920, o protetype 1O mt b lmet o
ow it eey wimblar bn design to the Gorman howitzer was belug proparad for
tontdng on o split teall carviage, the Model 1920, which had also baen de=
velopad for the tight field gun. Howuever, when the Model 1920 carriage
with the Light fleld gun was rajoctoed beceause of weight, tha howitzer was
mountod on the Model 1921 box trall carviage, and underwent service tests
by the Fleld Art{llery Board., The Fileld Artillery Board did not reject
the carviage, but stipulated that the elevation capabilities should be in-
croanwd to 0% dogrees (maximum elevation was 53 degrees) and that other
winor lmprovement s should be made before the carriage was fully acceptable.
Annther ok teall caveiagoe wan bullt to correct the problems encountored
with the Maded 1920 cavriage, but before {t could be service tested, soveral
splic trall prototype cavriages had been butlt for evaluation and had de-
moanntrated good potential for uade with the howitzar. One of these carviages
was accepted as standavd and designated the Ml dn 1927, In 1930, the Ml
howitror cavriago began oxtensive field tests at For: 8111, Oklahoma, and
wiiont Lhe tosrts wore completoed din 1932, the M1 carviage waa found to be
mra btable tar hiph=sposd towing.  The Ovduanee Departuent redanigned the
carrlage to eliminate the deficioncy and the cavriage was svrvice tosted
agaln by the Flold Artililery Board., 1In 1938, the Fleld Artillery Boavd
agadn concluded that the carriage was unuuicuhle.ba

In roviewing the conclusions of the tests on tha Ml carviage, the

Orduance Dopartmont daclded that the deficiencies were se fundawental that

- e o

4ol P, Lucas, "The 103~mn Howitser", PField Avtilleyy Journal,
XXRI, 2 (February, 1941), 69,

r;us PAGE 1§ BEST QUALITY PRACTICABLE
FHON GOU'Y FURNISUD T0DRQ

&




"
3

e A
S

TS

e

o
=z

2

e

pmer
#

R o
ot
=

P

KI 2

17
donew carrlage desipn was necessary, The trusteatfons of the development
of this carviage prompted a conterence hetween the Orvdnance officers de-
sipnidng the carviage and the Fleld Artillery oftficers who tested and used
the carriage to resolve the sources of conflict before actual design of
the carviage huunn.ﬁs The conference was a success, as evidenced by the
development of a carviage which was accepted by the Fileld Artillery Board.
The new carviage was designated the 105 millimeter howitzer carriage, M2,
and was accepted as standard equipment for issue to the field artillery.46

Although the 105 millimeter howltzer was about to enter the ilunventory,
the cmployment of the weapou was stlll uncertain as late as 1938, Coutrary
to the recommendations of the Caliber Board, the 155 williwmeter howltger
was lelt In divislon artillery because the light howitzer was not available
to veplace (Lo In the 1970's, other modern armles such as Germany had
begun to replace thelr light field guns with larger caliber light howitzers
asv o direct support weapon. In June, 1938, Chief of Field Artillery Robert
M. Danforth dirvected the Fleld Artillery School to conducg Q study of the
cmployment of the 105 wmillimeter howitzer., From this study, the School con-
cluded that the 105 millimeter howltzer was not a propetr veplacement for the
P99 mittimeter fwwlt zer bocause the flrepower of the largec waapon was
nevded oo penereal support. 18 altso coneluded that the 10% mil ] lmeter
howitaer was o sultable replacement for tha light fleld gun,

L R LA JRRTIL NS VP D Y

45This conference was somewhat of a wmilaestone in the materiel
avgulsition process in that the ultimate users of equipmant were communicating
thelr Ideas of materiel charactevlstics and their opinions ou equipment
design to the enginesrs and tachniclans who developed tha equipment., For
an exsmple of Ordnance Department attitude with reupuct to thia usor=
davelopar commuvication, see Conner, Loc., cit.

abLucnu‘ Loc, cit.
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but it did not recommend this course of action because of economics; there

wits 8L LD a0 tavge number of the field guns on hand. However, the School
did lndicate that a combination of light guns and light howitzers was
uppropriate.47 ‘

In 1939, Congress bacame involved in the controversy over the re-
placement of the light field gun with the 105 millimeter howitzer, The War
Uepartment had requested appropriations to modernize the 75 millimeter gun
with the new M2 carriage, and some Congressmen opposed this program because
they felt that the 75 millimeter gun was obsolete. The appropriations were
reluctantly approved only after the Chief of Field Artillery explained in
congrossional testimony that {1t would cost 87 mitlion dollara to rveplace
the Tight gun with the new howltzoer, tHowaver, the countvoversy over the
replacement of the 75 millimeter gun continued, and intensified as the
105 millimeter howitzer was approved for production in March, 1940.48

When Germany bagan the invasion of France in 1940, the Allles asked
the United States for armament, and surplus materiel was shipped to them.
lweluded in this surplus materiel was over one thousand 75 millimeter guns,
By June, 1940, the European threat required an {nteusive rearmament pro=
pram for the Unlted Statea Army. Fleld artillary studies of practice
manuevers concurred in the replacement of the light tield gun with the light
howitzer as the divisional dirvect support artillary, and tables of organi-

zatioa and equipment for the division wers published in October 1940 which

A71anice McKenney, "More Bang for the HBuck in the lntevwar Avmy:
The 105-mm, Howiteev", Militacvy Affaicve, XLI1, 2 (April 1978), 81-84.

481444,
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retflected this change.  Provisions were made to use the 75 millimeter guns
wnt Ll the inventory of these weapons was oxhausted,4?

Depletion of the inventory of these guus occurred sooner than any-
one had expectad.  After the British retreat from Dunkerque, the United
States transferred 895 of the 75 millimeter guns and adequate ammunition
to the British Army to help replace the light artillery they had lost.

The remaining 75 millimeter fleld guns were gsoon used up in action in the
carly phases of United States involvement in World War II, and the guns
were replaced with the new 105 millimeter howitzers.so Thus endad the era

of the light field gun--a gun which helpad revolutionize tactical warfare

and modernize weapons technology.

49yp1d.

5°Nnrry C. Thomson and Linda Mayo, The Oxdnance Departwmentt Pyo-
curemont and Supply, United States in Wordd War II, Department of the Army
(Washington: Government Printing Office, p. 70,




CHAPTER VT
SUMMARY AND CONCLUSIONS

Throughout the history of the United States, the development of
milltary matericl has waxed and waned in cycles governed by the factors
ot percelved military threat, economics, changes in domestic and foreign
wititary doctrine, and new weapons technologias.

In the devade prior to the Civil War, the Ualted States partici-
pated in act lve experimentation in ordnance tuchnology and had even ad-
vitneed to temporary leadership with the Rodman process of strangthening
cast lron artillery tubes by the internal cooling=-stvess method. One of
the first uses of rifled artillery occurred in the Civil War when the
J=-inch ordnance rifle and various calibers of the Parrott gun were tacti-
cally employed.

After the Civil War, development of fileld artillery waned to a
very low level, The United States faced no military threat, the available
delense money went Into the coast artillery and the Navy, and attention
wittt Locusod on westward oxpansion,  This country, with an lsolationist
attitude, observed Buropean tactical and materviel developments with almost
passive {nterest. Only the Franco-Prussian War sesmed to spur interest in
field artillary development, which resulted in the development of the Model
1885 field gun. This was a good gun whan it wam developed, but weapons
technology in Europe was progressing so rapidly that the gun was practically

obsolete within tan ysars.

80
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The Buropean countrles were angaged in competitive colonial ex-

pansion and political power struggles during the latter half of the ninu-
teenth contury, Bven dar iy pevlods of peace, the nilitary throat was an
ineent tve Lo maintaln welleequipped standing armies. 1o thls envivonmoat, ’
wilh a ready market for improved weapons, privately-owned weapon industries,
such as Krupp of Germany and Schunelder of France, flourished. Competition
botween these fndustries, coupled with fundamental technological advance-
meuts resulted In rapid modernization of ordnance during this period. This
troend Ln ordnance techuology was observed by militavy tacticians such as
Wille and Lanptols, who saw the.potentlul of this trend and visualized its
applieat fon on future battleffelds,  These men visuallzed an evolution in
tact tes, and definaed the characteristics of a fleld gun which would bring
aboul this evolution, Within six years, the concurrent developments in
Improved ordnance brought about the production of this gun-~the French Model
1897 ficld gun, the first modern artillery. Within five years, the United
Statues had a comparable weapon,

The Spanlsh-American War in 1898 served to emphasize the need to
reorpanize and re-wquip the Army to bring {t up to modern standards of the
portods The Ovdnanee Department stwlied Buropedan artillervy, and in partle-
ulary the Proneh Model 1897 fietd gun, which was beinyg heralded as the
best Cleld artillery system {n existence. The Orduance Department saw thae |
Frowen gun as the weapon of the future, and began to develop a quick-firing
Fletd gun for the Army,

In this project, thae Ordnance Depavtment capitalized on thae hest :
features of Buropean artlillery available at that time. The {inal product
wik thwe Amorican quick-firing light fleld gun, the Model 1902, It could g

fire up to 20 roundd of fixed ammunition per minunte at vanges up to 6,000 Ny
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yardsa, 1t was competftive with contemporary Buropean qulck-firing guns,

Ineluding the renowned French gun.  The Model 1902 employed a hydrospring
tong=recoll recaperator system, the {irst recoil system to be used on
Amertean floeld artiilery, and one of the best-desipgned systems of this type.
The modern fledld gun placed American field artillerv on ar equal status
with that of Rurope for the first time since the Civil War.

The impetus of having a modern field gun seemed to stimulate a
willingness within the Army to investigate new and innovative ideas in field
artillery. When the Italian Army recommended the DePort split trail carriage
ta the Unfted States Army, it readily experimented with this radically de-
sipned carrlage, The Innovative thought behind the design of the carriage
appealed to the Field Artillery and Ordnance officers who tested its mili-
tiry potential. The capability to elevate a gun tube to high elevations
to uchiéQe max{imum range of the gun represented a departure in traditicnal
artillery doctrine of direct fire at relativaly short ranges. The high
elevation capability facilitated the development of indirect fire procedures~-
a modern artillery concept. The DePort carriage also had a traverse angle
much wilder than conventional single trail carriages, which complemented the
high elevatfon capablilities in indirect fire., The wide angle of traversa

allowed the guaners to quickly shift fires laterally over a broad front to

miss (lre,

After studying the split trail carriage, the Ordnance Department
designed an American version of the DePort Carviage, the Model 1916, Un=-
fortunately, the Unlted States was becoming involved in World War I, and
the urgont need for artillery to mobilize & large army prompted ths Orduance
Department to order the new carriage into production before the deaign could L

be tested. This resulted in numerous design changes and production delays
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during the war, and when the gun was finally produced, it had many faults.

With optimistlc supposition, it is probable that had the Model 1916 car-
riage been developed in a normal process, it would have been a sound car-
riage, more advanced in the state-of-the-art technology than any other
carriage of the time.

Prior to World War I, the Army was equipped with only enough mate-
riel to meet small national emergencies. The attitude of "fortress America"
stlll prevailed in Congress, with the assumption that this country could
be quickly mobilized to meet the needs of any emergency. Early in World
War I, that assumption was proved a fallacy. The Ordnance Department soon
became mired In the inability of industry to quickly produce war materiel,
especlially light fleld guns, The problems of design changes with the Model
1916 gun were compounded when the caliber of the gun was changed to the
French standavd., When the decision was made to manufacture the French fieid
gun in the United States, the production problems were such that no American-
mide guns were used by American forces in World War I. The war ended before
American production potential could be realized, and the lack of American=

made materiel caused considerable public criticism of the Ordance Department.

PR A T Ty wn BT

Tn his book, Signpost of Experience, Genoral William J. Snow was

very ceritleal of the Sednance Department for its adamant position of con~

des T

S rar

tinued productlon of the Model 1916 gun, but in retroapect, that position

iy

was defensible.l The tactical advantages of the split trail carriage made

R it & future necessity for the field artillery. Even though Congress crit-

BT T T

icized the Ordnance Department for a lack of foresight, planning and proper

lyi1lam J. Snow, Signposts of Experience (Washington: U.3. Field
Artlllery Associatlon, 1941), pp. 208=24,
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management, some of the fault lay with Congress. In the years hefore the
war, Congress had continually failed to respond to requests for materiel
procurement funds for modern weapons.

When all the recriminations abated, the Army was faced with another
problem: the employment of a bewildering varlety of weapons acquired during
the war. Because the Ordnance Department did not have a materiel mobili-
zation plan of the magnitude required by World War I, it resorted to ad hoc
purchases of varied weapons and materiel to meet the needs of the war.
Standardization of this assortment of materiel proved to be a monumental
task.

The problem was especially acute in fleld artillery and light guns,
The Westervelt (or Caliber) Board was formed to study the problems of poat-
watr artllleory and to make recommendations for solving these problems. The
Board's recommendations became the framework of field artillery organizational
equipment and provided guidance for future research and development efforts
during the interwar period. The Board described ideal artillery weapons,
and the Ordnance Department focused its development programs on weapons
having appropriate characteristica.

The Orduance Department conducted an aggresaive research and de-
velopment program after World War [ in gpite of an acutely small budget.

It developed a prototype light field gun carriage which worked well under
proving ground conditions, but was judged unsatisfactory in field testa by
the Field Actillery Board because of excessive complexity and waight.

These test results focused on a major problem with the materiel acqusition
process during the interwar period. Even though the Caliber Board had out=

lined firing characteriatics, there was not & mutual understanding between

the Ordnance Department and the Field Artillary as to the mobility and %

desirable characteristics of the ideal light field gun,

Faa,
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The problem centered around a basic lack of communication or under-
standing between the Ordnance techniclans and the "ield Artillery users as
to what characterlst fes were needed in light field guns. There was no ef-
fective coordinat Ing agency within the War Department to resolve these inter-
departmental issues. The development of the light field gun exemplifies
this problem. Had there been interdepartmental conferences to discuss the
design of the gun before it was built, the problems might have been resolved.

The weight of the carriage was a major point of contention between
the Ordnance developers and the Field Artillery Board. The Ordnance Depart-
ment approached the development of the light gun with the idea that motorized
vehicles would soon replace horses as the mode of artillery transport, and
considered weight to be less important than did the Field Artillery Board.
The Fleld Artillery Board, in testing the light gun, took a pragmatic ap-
proacli to lts weight, Horses were still predominantly in use for artillery
transgport, and with restricted procurement budgets, motor vehicles might
never be available as prime movers for artillery. Accordingly, the Field
Arilllery Board tested the gun with horses and found it exceedingly heavy
for the maximum sustained pulling load for a light artillery horse section,
When the carriage was redesigned and the weight was reduced to acceptahle
standards, It was re-tested and accepted by the Field Avtillery Board.
However, because procurement funds were not available to purchase the new ,
gun in quantity, the Army continued to use the World War I vintage guna,
which were nearing obscleasence.

The lack of communication and coordination between the Ordnance
Department and Field Artillery became sven more pronounced when the Ordnance
Departmant began developing an all-purpose gun, the T2El., The Caliber Board

had seen the aircraft of World War I as a tactical threat, and in developing

l%&
?g
&
%




86
the characteristics of the ideal light field gun, It consldered high ele-
vitt ton and all-around traverse as essential characteristics with which to
attack alreralt. The tank was also emerging in the post-war yoars as an
tmportant tactlcal weapon. The Ordnance Department decided that 1{ a gun
could be built on the guidelines of the Caliber Board's recommendations,

It would be an all-purpose gun: capable of infantry support, anti-tank

defense, and an antiaircraft weapon. After a three year development period,

the T2El gun was given to the Field Artillery Board for testing. Again,
the Board took a pragmatic approach to the test, and rejected the gun, but
this time on grounds of doctrine and tactical missions.

In 1933, the doetrinal employment of both tanks and the aircraft
remadined o omatter of controversy. Likewise, the doctrine of tactical de-
fense against these weapons was uncertain, The field artillery had a mis-
slon in attacking these targets, but the priority of these targets in com-
parison to the primary mission of support to the infantry defied doctrinal

deflinition. 1If the Field Artillery Board had concluded that the T2El wae

an acceptable gun, then the tactical doctrine and organization of the direct

support units would have required drastic changes. To accept the antiair-
ceraft mlsslon in conjunction with the mission of direct support would have
required an augmentation of the direct support batrevies with antiaivcraft
detection devices and equipment., This would have degraded the mobility
and responsiveness of the battery to the supported unit., Anti-tank fires
were an inherent mission of the fileld artillery, but a battery in defilade
several kilometers behind the supported unit could not be responsive to a
tank threat requiring direct fire. The Fileld Artillery Board rejected the
all-purpose gun concept basad on the impractical doctrinal concepts 1t

would have imposed on the fiald artillery direct asupport unita., Again,
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there was a lack of communication between materiel developers and the
materiel users as to characteristics and doctrinal employment concepts.
The Army continued to use the old field guns as the primary light artil-
lery weapon.

There was, however, a consensus on the need to modernize the old
ffeld guns to allow them to be towed with trucks, which had begun to come
into the inveutory in 1933. By 1938, all of the light field guns were
equipped with modern wheels, and trucks were predominantly used as prime
movaers,

Mod tf Leat lon of high-speed wheels on the old field gun carriages
win only an Interim step toward a modernfzed field gun, The single trail
varriages stll) lmposed limftatlons on elevation and traverse of the gun,
and Himited 1ty use In indivect fire procedures which had seen much pro-
preds In the interwar period. The light field guns had to be modernized
to keep pace with the changing tactical doctrine, This need for modern
ficeld guns, however, was constrained by the continuing lack of procurement
tunds, A compromise solution was developed wherein the old gun tubes and
recoll systems were mounted on 4 new split trall carviage and designated
the Pight leld gun, M2, This procedure saved a large amount of money,
since LU was not nocossary to develop a new gun tube and recoil aystem.

The new gun had all the advantages of high elevation for maximum range and

wide traverse for massing of fires. With the development of thia gun, there

seemed to be an improvement in the communicatiouns between the Ovduance Jda=

velopers and the Fleld Artillery users. After a loug, arduous developuent

period, the light field gun was modern in every detail, but the total system

had become obsolate,
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During World War I, the Army had realized the need for a light

field howitzer to complement the field guns. The howitzer was needed for
attacking targets in defilade and trenches where the arcing trajectory and
steep angle of fall of the projectlle was more effective than the flat
trajectory of the field guns. The Caliber Board's report prescribed the
ideal howitzer characteristics and the Ordnance Department began to develop
the weapon. Concurrently, the Field Artillery Board began testing some of
the excellent German 105 millimeter howitzers which had been captured in
conslderable quantity during the war and shipped back to the United States,
The results of the tests were favorable, and the Fileld Artillery Board
recomnended that these howitzers be issued as standard to the fleld artil-
lery batterles unti! an American howitzer was developed. The Ordnance De-
partment did not concur in this recommendation because a light howitzer
development program was underway which was to produce a standard howitzer
in the near future. There also may have been departmental pride invclved
in the unwillingness to use captured enemy ordnance as standard for issue,
Communication difficulties between Ordnance and Field Artillery
representitives seems to have Lecen at least as severe for the light howitzer
as they were for the light gun., There were similay problems in the testing
and accoptance of the carrvlages, The culminatlon of the impasse on the
characterlgtics of the howltzer between the Ordnance Department and the
Field Artillery Board occurred in 1938. After the Field Artillery Boavd
had found a redesigned howitzer carriage unsuitable, the frustrations of
both the developers and users prompted a conference to discuss and resolve
the difficulties of the carriage development. This was a milentone i{n the
daevelopment process. The results of the conference indicated thst the Field
Artillery had to clearly stipulate the dolirod chavacteristica of weapous

to be developed, and the Ordnance Department had to be cognirant of those
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desired characteristics. The results of this mutual understanding between
both agencies was the successful development of an excellent weapon, the
light 105 millimeter howitzer, M2. This howitzer replaced the light fiald
gun in 1940, and ended the era of the light guns.

The light howir»er replaced the field gun because the gun had been
rendered obsolete by changing tactical doctrine after World War I which
stresged mobility and the efficient use of terrain. To provide the fire-
power necessary for this doctrine, indirect artillery fire became in-
creasingly important, and the flat trajectory of the field gun did not
have the flexibility required for indirect fire across a broad front,
Although the Army recognized the changing needs in fileld artillery, it
continued to use and improve upon the field gun because a large number of
the field guns and considerable quantities of ammunition were in depot
stocks. At the same time, the procurement of the light howitzer was un-
certain until 1939. Only the worsening European situation in 1939 and the
fact that European armies were moving away from the light field gun caused
both Congress and the Army to re-examine the employment of the light howitzer
as a replacement for the light gun., In 1940, the replacement was enacted,
and the gun was phased out of the Inventory.

The cvolutlon of the modern light field gun was significant in a
number of ways, [Flrat, the technology developed in producing this gun was
soon adapted fo all American field artillery. The split trail carriage is
still being used on the Army's latest towed 155 millimeter howitzer, the
XM 198, All artillery now has hydropneumatic recojl systems originally
developed for the light field gun,

Second, the difficulties in the materiel acquaition process during
the interwvar perlod emphasized the need for better organization and com=

munications between the developers and users of combat equipment. Thia
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90 3
began a long process of changes in the Army's materiel acquisition pro-
culdures, many of whileh are still in use today.

Next, the phenomenal growth of ordoanee technology In the pertod
from 1840 to 18Y7 was the result of an Inter-related, Internatlonal effort
by both private and governmental agencies to develop modern artillegy. By ? i
¢ircumstance, France was able to combine all the cumulative developments

Into one highly successful weapon, the French Model 1897 field gun-—~a gun

which, except for minor modifications, became the main light field artil-
lery weapon for the United States Army from 1918 to 1940, The development

of the French gun was the culmination of this rapid growth in ordnance

technology.  After this, the only significant development in field artil- o
lery was the use of the split trall carriage. The flexibility in elevation
and traverse provided by this carriage facilitated the tactical use of In-
diroct fires. Otherwise, there have been no fundamental changes in design o
or functioning of the basic gun tube, recoil system or carrviage since :
World War I.

In the past fifty years, the basic artillery plece has remained

essentially unchanged. Despite modern research and development efforts

and the expenditure of large sums of money, the field artillery weapon which %

exlsted at the end of World War [ is essentially the weapon which exists

today. ‘'The trend has been toward larger caliberas, such as the replacement
of the 75 millimeter by the 105 millimeter, but little elae has changed. ' ;
. Based upon the experience of the «:.%, it is doubtful that new
advances {n field artillery will occur until new technologies in physicsa,
metallurgy, electronics or chemistry provide the baais for fundamental

changes in design or function. These future developments, combined with

new tactical doctrine visualized by another Wille or Langlois, will bring
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about artillery sysatems which will be as radically different from current g

artlllery as the French Model 1897 was from the Napoleon 12-pound fileld A
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AMERECAN LYGHT FIELD GUN LINEAGH

Tolneh Ovdianee RELTe
(Amerlean Clvll War)

3.2-Inch Model 1885

3=~ lnch Model 1902

J-1nch/75 mil) ipeter Model 1916

I milllmetor

75 millimeter
Model 1897
(French)

Modet 1917
(Britlish) ]
(World wWar I)

i

]
75 millimeter
Modelll920

75 millimetor wmm

T Model 1921

75 millimaeter Ohsolete
Moded 1923 In Jate
(Standardlzod as 1920'x
ML, bul never “uut ‘
fiuto product l()ll)\\\ l

\\ 7% millimatar

Model 1897A2

75 mill kmeter (Modifled for
All=-Purpose (un high sreed towing)
251
(Non-standard)

75 millimeter
M2 Carrilage
(With Model

1897 Tn)

1940
End of Light
Fleld Gun
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APPENDIX B
WEAPONS CHARACTERISTICS

[ ‘t: ?2') ‘QJ) Y] l:j

3 o Wt @ b =) o

th a0~ 3 g\u ~ o h‘.:i &)J

Wy ~§ % Lo'i v g ~ 5 'g & £ " [ "

°ng 3 ) R\ o 80 Y )
: 4 0 0 o0 U [l Q Y oo~ o H (o] ‘ﬁ
Yiletd © - N g%ﬁ% v 5 "
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o - -5 Single
8.2-1nch 960 > .0 1,685 6,631 None .
Modcl 1885 +200 ’ ' Trail
J-Inch . _50 o 00 7 HS* Single
Model 1902 2,320 +15° 8 1,700 6,0 : Trail
%5 mn 04" -70 0 900 2.360 V,HS**  Split
Model 1916 U4 +510 45 b 14, v, ip Trail
' mm, o Single
Model THY7 2,657 ;igo 69 1,738 7,500 rupx o LR
(t'rench)
7% um, 2

. -50 o L] b.i“al(‘-
TuditII?;7 2,945 +160 8 1,900 8,100 FLH Trail

ritish

75 nm. o Split
Model 1920 3,660 ;ggo 300 2,175 15,000  V,Hp% OP
(Note 1)
75 mm. )

. -74¢ o 1 . Box
?odul 1?21 2,900 +420 10° 2,175 13,000 F Hpw Trail

Note 1
75 num. -43° o ) split :
Model 1923 3,160 45 2,100 14,880  WMP ey f
‘(Note 2) +450 I'ra ;
ANOCe
75 mm. ov A Pedeatsl
T2El 3,900 +80° 360° 20473 13,000 L Mount
(Note 1)

5 -10° \ Split i
’71; i« 3,447 +i2° 90° 1,955 13,500 powe oo !
]

*Abbreviations: PFePixed length recoil} VeVariable length yvecoti!l ,
R | ) HPrﬂzdropneumuitc; H?;Hydroapring |

*Later changed to hydropneumatic recoil. .

Note ¢ This was a developmental weapon., It was wot accepted {or atan- 4

dardization,
Note 21 Accepted and redesignated Ml, but not put into production.
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