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ABSTRACT

It is a truism that when battle erupts among nations an

advantage falls to the side that has best solved the problems of the

last war. An increased advantage accrues to the efficient belligerent

who can transcend contemporary military precepts through the evolution

of a new, major doctrine. This study is an attempt to understand the

process by which doctrine changes.

The vehicle for the investigation is the evolution of American

I field artillery doctrine from 1861 to 1905. The study looks at tne

evolution of.field artillery doctrine between two distinct concepts

of employment--or paradigms--that of direct fire and that of indiroct

fire. At the time of the American Civil War, the predominant concept

of employment was the direct-fire mode. Within a short time after the j
Russo-Japanese War, 1904-1905, the concept of indirect fire had sup-

planted the earlier paradigm.

The investigation reveals that in the evolution of a military

doctrine, the tendency is to maintain the efficiency of the prevailing

concept of employment, even though the concept may have inherent

limitations in a changing battlefield environment; the progress of

technology eventually permits a shift to a new doctrine,although the

change is not likely to occur until it is provoked by on appropriate

test of war.
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ITRODUCTION

This study is an attempt to understand the process by which

military doctrine changes. It is concerned with shifts in attitudes

about the proper employment of combat power. The term "doctrine" it-

self is ambiguous; it can be applied to concepts that range from finely

drawn specific rules to broad generalizations. Principally, this

paper is concerned with doctrine in a broad sense, although it does

touch upon underlying specifics.

Doctrine is a strange phenomenon. It appears to respond to the

dynamics of thought, and yet, at the same time it seems to olutch and

direct thought, as if to insure its own ultimate survival. This is

particularly true of doctrine in the broadest sense--dootrine that is

shared by many practitioners.

In an effort to understand the phenomenon, the evolution of

American field artillery doctrine has been ohosen as a vehicle for the

study. Consistent with the attempt to look at doctrine in its broadest

sanest the study is focused upon what can be called the "conoept of

employment of field artillery." The study is an historical analysis;

it looks at the evolution of field artillery doctrine between two

distinct concepts of employment--or paradigms--that of direct fire and

that of indirect fire. As a brief statement, direct fire was charac-

terized by line-of-sight, low trajeotory engagement of targets at

relatively short ranges. In contrast, indirect fire featured massive,

long-range, high-angle bombardement by weapons hidden from the view of

1g



the enemy. At the lime of the American Civil War, the predominant

concept of employment of field artillery was the direct-fire mode.

Within a short period after the Russo-Japanese War, 1904-1905, it -can

be said that the concept of indirect fire had supplanted the earlier

paradigm. The intervening years were a period in which a multitude of

factors combined at various times and in various strengths to prepar4

the way for the new doctrine.

The thesis is that, in the evolution of a military doctrine,

the tendency is to maintain %be efficiency of the prevailing concept

of employment, even though the concept may have inherent limitations in

a changing battlefield environment; the progress of teohnolugy even-

tually permits a shift to a new concept of employment, although the

change is not likely to occur until it is provoked by an appropriate

test of war.

Specifically, this study deals with field artillery doctrine. It

shows that the introduction of the rifle and the subsequent use of the

trench reduced the effioiencyof direot-fire artillery. The evolution

between the concepts of the direct- and indirect-fire employment of

field artillery was the product of many factors, among which, the status

of technology, as it related to mobile artillery, was the most impor-

tant. The persistence of the old concept constrained the evolution,

which resulted in attempts to maintain the efficiency of direct fire

in a changing battlefield environment, although the doctrine was

inherently incapable of solving the problem posed by the rifle and the

trench. At the same time, and to some extent, without deliberate intent,

the technology necessary for a system of indirect fire developed, A

test of war eventually invited a recognition of the potential of
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available technology. It was not Just any war, but it was the right

war at the right time. The subsequent change to a new concept of

indirect fire was rapid to the point of being revolutionary.

The study is complex, because the process of change was a many

faceted phenomenon. In fact, the reader may be distunkbed by the wide

range of subjects brought into the analysis. But the effort would be

neither complete nor a fair portrayal of the process of evolution un-

less a conscientious attempt were made to cast the net of inquiry in a

wide pattern, in order to capture all of the significant nuances of

change.

Of course, there are hazards in any attempt to extract lessons

from the past. that might have relevance today. It is easy to dismiss

the period chosen for this study as one in which the American Army

existed in a parochial environment, without the benefit of the sophis-.I ftioated approaches to problem solving that charaterize the modern mili-

tary institution. In general, there is some validity to the foregoing

observation; however, human nature changes little, and it is this

1K consistency that gives worth to any historical analysis.

The reader is cautioned that this analysis is based on the

I American experience. In tracing the pattern of the evolution, an attempt

has been made to use material that was available to American planners

during the period. European achievements are generally featured in

two ways: to show the germination of pertinent ideas, and to demon-

strate the effect of certain foreign concepts on American attitudes. A

researoher more familiar than this writer with the progress of artillery

employment in any particular European notion may argue that the concept

of indirect fire was born there prior to the Russo-Japanese War. This
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may be. Nevertheless, this study is based on American perceptions;

and in the American experience, the Russo-Tapanese War was the transi-

tion point.

The purpose of this study is to extract lessons on doctrinal

change that may be useful to today's military planners. The first

ten chapters trace the evolution of artillery doctrine; the final

chapter outlines the lessons to be learned about doctrinal change.

r It is a truism to say that when battle erupts among nations an

advantage falls to the side that has best solved the problems of the

last war. An increased advantage accrues to the efficient belligerent

who can transcend contemporary military precepts through the evolution

of a new, major doctrine. The degree of advantage is not fixed, but

it can be significant, as it was with blitzkrieg tactics at the begin-

ning of World War II. Of course, with sufficient resiliency the dis-

advantaged side can overcome the initial superiority of its opponent by

adopting the same or an improved doctrine. But the wisest course is

to strive for the initial advantage. It is intended that this thesis

will provide, in at least some small way, increased insight into the

process by which combat doctrine evolves.
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CHAP= I

THU PROBIOM

In the days when cannons could onurange the short fire of mus-

kets, Napoleoo would mss his highly mobile artillery forward of his

lines of infantry, and with relative impunity from enemy mmll area.

batter the opposing line with direct fire. At the right moment he

would pass his Infantry through his Suns and carry the position with

the bayonet.

The French emperor depended heavily on his artillery. His

battles opened with the sound of gums from the divisions, soon followed

by -those of the corps. Before he launohed his man attaok, the greater

part of his army artillery reserve would rush to the front. An Inten-

vivo bombardment would pulverize the opposing line at the point of

assault. If fortune handed Napoleon the right to pursue a broken enemy,

his horse artillery supported the cavalry. If fate withheld Lin favor,

then artillerymen delayed te cover the armyts withdrawal. The impor-

tanoe of field gun on the Napoleonic battlefield was a derivative of

their range advantage over infantry musoket. Napoleon heightened the

advantage by an aggressively mobile exploitation of his artillery arm.

Canis$or fire was most deadly against exposed infant•. Gunners

could use canister at ranges as great as 600 met••rs; however, Lis

effectiveness inoreased am th distance diminished. In contrast, at
3

ranges beyond 250 moeors the infantry musket was nearly useless.

Napoleon's artillery would often unlimber within 500 motors of



4 

6

the onemy. As long as it remained beyond the reach of masket fire it,

Could dominate the battlefield. Of Course, battle was never as neat

an these finely drawn distance* Eight suggest;o enemy artillery could

reach the offensive Cannons; and only heavy aunlstor fire could insure

that defending infantry or Cavalry would not advance to overrun the

uns, In addition, in their enthusiasm, artillery comuders would

somentime ignore the danger of musket fire Foi r Instance, at Friedland,

Brigadier General Alexandre-Antoine do -Serrarmeont aggressively endured

a ha l of firlewhile advancing his batteries to within 100 meters or so
5

of the Russian lines,

Napoleonic methods were powerful examples. They attracted ni4i-

tary minds for halt a century. In the Mexican War, the American

artillery did not begin to approach the men employed by Napoleon, but

the audacious spirit was there. In the 1853 edition of his classic

mannual, Out-Post, Dennis Hart Mahon wrote about American gunners:

The artillery, , . . has of late years begun to Wuse a dash
of dore-devil spirit of the Cavalier into its ranks. If it has

Snv yet taken to charging literally, it has, on som recent
occasions in our service, shown well-considered recklessness of
obstacles end dangers, fully borne out by justly deserved success

Formerly, considered only In the light of an auxiliary on
the* battle-tfold, artillery now aspires, and with Indisputable

olalim, to the rank of a principal arm. Its decisive effects,
at the late battles on the Rio-Orende, are supported by testimony
too emphatic to be overlooked. 6

Direct fire was the prevailing style of field artillery engage-

ment at the tm of the Mexican War, In Its basic form it was quite a

simple oonoopt--low-tajoaetory artillery was placed within range and

line of sight of the target. The range limitation is obvious; but line

of sight and low trajectory neod explanation.

In the days of muskets and Cannons it was not uncommon for

p ~armies to draw up within sight osef.ach other and remain cut of
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onAePPmOS range. The line-of-sight coverage of battlefields varied

between ozeromes, depending on foliage, veriations in surface relief

and the position of the observer. Of course, in choosing their ground,

oommnders todoed to sotlec poeitions Vhat maximized their field ot

observation. The limited range of munslts meatn that forces could be

drawn up and battles tought well within such a distance. Cannons with

a range advantage over muskets could dominate such of the battlefield.

Target acquisition was no more complicated than observing the enemy

from the guns and firing as ordered by commanders, Ranges were such

that- cannons could do their work with low-trajectory tire, unless the

enemy bid himself behind the siout walls of a fort or within terrain

defilade. In such oases, gunners needed tire with a higher angle ot

imp•ct. But even then, the general +Arget area,, it not the enemy him-

solf, was usually visible from the location of the artillery.

Unless an ungallant enavy hid himself, gunners preferred low-

trajectory fire. Those artillery pieces that fired directly at the

enemy were inherently more accurate than those that lobbed their projec-

tiles in arched trajectories, The most obvious reason is that distance

multiplies initial error in ballistic trajectories,. Also, distance

multiplies the effect of other error factors such as wind drift. Of

course, accuracy with any smoothbore barrel was not exceptional. It
was a relative advantage in accuracy that contributed 'o the popularity

of low-trajetolry weapons.

For way years, armies had maintaind three types of artillery:

guns, howitzers, and mortars. A gun had a relatively long barrel; it

was designed to fire a projectile at a low trajectory to a distant

targoet. The howitzer had a shorter barrel and less range. Ik was
P ' • 5+
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capable of curved fire; therefore, it was handy for searching out

It gulleys and the back sides of ridges. The mortar had the shortest

barrel, the least range, and a high-angle capability that was useful

for dropping shells behind the walls of forts. Of course, there were

contradictions to the foregoing general comparison; for instance, a smalL

gun might have less range than a large howitzer.

E1ach of the three types had its own trajectory characteristics.

Guns were clearly low-trajectory weapons. The Model 1841, American 12-
7

pounder, at 5 degrees elevation, fired a shot tO 1,663 yards. On the

other hand, mortars were clearly weapons for high-angle fire. The
8

Model 1841, 8-inch mortar, at 45 degrees, had a range of 1,200 yards.

The howitzer is a bit more difficult to describe. It was capable

of curved fire, but this was only partially the result of the eleva-

tion of the barrel. The Model 1841, 2-pounder howitzer fired at an

elevation of only 5 degrees to its maximum range of 1,072 yards. ,The

heavy 8-inch siege howitzer of the same year reached its full range
9

h of ,614 yards at an elevation of only 12 1/2 degrees. As can be seen,

the elevation of the howitzer did not vary much from that of the gun.

To a great extent, the curved fire of the howitzer was a result of the

![ reduced size of its powder chamber and hence its smaller propelling

charge. The 12-pounder howitzer used .75 pounds of powder at full
10

range compared with 2.5- pounds for the gun of the same caliber.

The lower charge of the howitzer shortened its range and contributed to

an increased angle of projectile impact.

Accuracy was one consideration for maintaining a low-trajectory;

another was the effect of recoil on the carriage. As a muzzle was .,

raised, the force of recoil was increasingly directed downward through

A - a
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te carriage rather than backward. Wheeled wooden carriages could not

stand great downward recoil @train. This was no problem with mortars,

for they were set directly on the gound for firing. The point is that

howilsers, like guns, were essentially low-trajectory weapons.

Tn fact, howitzers were often valued as much for the burst

effect of their relatively large-caliber ammunition as they were for

their ability to probe defilade areas. Because of their shorter barrels

howitzers weighed much less than guns of the same bore diameter. As a

result, field batteries often contained howitzers in larger calibers

than gunm. For instance, in 184", field batteries were authorized four

6-pounder guns (Model 1841, 884 pounds) and two 18-pounder howitzers

(Model 184"1, 788 pounds).

batteries; mortars were left with the heavier siege, garrison, and sea-

ooast weapons. Mortars and larger pieces of artillery were auxiliaries

in field service. They were called forward only for special siege

operations.
With the start of the Civil War, the romance of the bouncing

light artillery piece, rushed by mounted gunners to fire here and there

between appracahing lines of infantry, was cooled by the deadly fire

of the rifle. By the fall 1868, many units on both sides were equipped

12
with rifles. Artillerymn could no longer dash between The lines with

Impunity; field guns were brought back to the line of infantry. Even

infantry tactics were altered as men instinctively sought cover against

%he deadly accurate rifle bullet. Trenches eventually became the oomon

form of defense, and the mam attack became costly.

When the war began, there was already a sufficient number of



rifles in the bands of the belligerents to make an impact on the battle-

field. In the decade before the war, the United States Army had adopted

the Mini. bell. The new ammunition mab the rifle a practical infantry

weapon. As of Tanuary 1861, there were 77,346 rifles in government

arsenals. Some were held in the South, and they fell into the posses-

sion of the seoeding states. Agents from both North and South soon
13

hurried abroad to buy more.

The effect of the rifle was that it swept much, if not all, of

the line-of-sight area of a battlefield. Like line of sight, the extent

and the conformation of the zone of fire would vary from location to

location, depending upon the position of the riflemen, foliage, and

undUlations in the ground; the zone of fire defies a precise, universal

measurement. Estimations of the effective range of Civil War rifles

vary from source to source, but 500 yards for the standard infantry

weapon and a somewhat greeter distance for a sniper's piece seem to be
14

adequate figures for generalizations about the rifle's impact.

The range of the rifle twice restricted the employment of field

artillery. First, since the great majority of artillery depended on

both visual acquisition of a target and low-trajeotory engagement, it

was restricted to the line-of-sight zone around the intended target

area. Enemy rifle fire from the target area could dominate much of the

zone and thereby reduce the number of potential firing sites for

artillery pieces. Second, and more important, in driving the artillery

back toward the far edge of the line-of-sight area, the effect of

canister, so deadly against infantry at close range was substantially

reduced. Within its range, oanister was more effective than any other

round against infantry. Beyond that distance, artillerists had to turn

................
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to ammunition which *cold reach farther but tat was lese effective:

solid shoat, shell, or asee. Of course, cannoneer@ could ignore rifle

fire and push their pieces forward into canister range, but the penalty

for such bravery was high.

The rifle, however, did more than drive she artillery back. Its

accurate long-range fire caused the infantry to seok the protection of

field fortifi•lations. The Idea of field fortifications was not now to

%be Anerican Army. On many occasions, from Breed's Hill in 1775 through

Chapultopec In 1847, the Army had either defended or a%*acked field works..

The battles of Yorktown, Now Orleans, and Caero Gordo are three better

known examples. The doen of West Point instructors, Dennis Mahan, had

urged the use ot defensive works in his 1636 publication, A Complete

Treatise on Field Portifications. Mahan saw then as a mans to offset

the disadvantage of a relative lack of training among militiamen when
they were faced with a disciplined enomy. Ho was no doubt influenced

by Andrew Aokaon's success at New Orleans. Mahan's field fortifio-

tions were elaborate structures that took tim to prepare. They

featured an above ground parapet protected by a wide ditch. Wahan

described his field works with the nomnelature associated with the

military architectur, of permanont places ot defense; he used term
17r

such as,9ezterior slope," "banquette," and "countersoorp." His

concept ot field works was similar to the elaborate and well thought-

oest defenses that had occupied the talents of military engineers for

three centuries.

Mahon also advised the use of hasty fortifications when troops

were beyond the main line of defense. Skirmishers were to fell trees

and align -the with their branches pointing toward the enemy on the



more aooessible avenues of attack. Buch an obsta•lo was called an

"abatis." The defenders could strengthen the obtaole by digging a
18

ditch behind it, and by erecting behind that, a slight parapet.

An important consideration in the construction of field forti-

fioations during the musket era was the need to breakup the force of a

bayonet assault. The short range of muskets permitted the enemy to get

quite close without suffering the effects of small arm fire. And when

the foe did got within ranp, the effect of defending muskets was

restricted by their slow rate of fire. Armed with the samw typo of

weapon, the attacker. ultimately resorted to the shook effect of the

bayonet charge, or at least the fear of it, to drive opponents from the

field. It was to break up such charges that one resorted to the abatis,

the ditoh, and the parapet, If there was time to construct them. If

there was noi tim, the comon recourse was to be prepared to mest mwas

with amss--everyone on the field lined up, at close intervals, and ready

The introduction of the rifle affected the use of field fortifi-

cations in two ways. First, the rifle encouraged the soldier to look

for cover. With Its increased effective range, it dominated much more

of the battle field then the musket. But perhaps more important, it

mado the use of simple entrenohuents practical. The increased killing

range of the rifle could wear down an attack before it got close enough

to become a bayonet assault. Also, it forced assaulting formations to

open up to reduce coasultlos, which dispersed the mass so essential to

the effective use of the bayonet. The need for the ditch and the

parapet was greatly reduced. Where stone walls and sunken roads were

not available, trenches or simple fighting holes could be used, which is

not to say that the simple trench was suddenly discovered; it just
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become more praotical %han it had been before the widespread adoption

of the rifle. The shallow trench was useful as a field expedient, but

in the first years of rifled small arms, most pieces still had to be

loaded from the musle, which was devilishly hard to do from any but

an upright position. And parapets did not entirely dinappearl logs

were often used by themelves or in oonjunction with treaohes to provide

proteotion from projectiles. One can say then, that the rifle increased

r %the soldier's need for cover, and at the same time, it offered him the

chanoce to use a rather simplistic form of proteotion that had not

really been practical during the age of the masket.

The use of the trench offered an added benefit; %t provided pro-

+tection from artillery. If the parapet was small, or not used, then

there was little to invite the battering power of solid shot. Moreover,

a hole sunk in the earth gave protection, both front and back, to theH fragments thrown about by the air or ground bursts of oannon shell and

case. In many ways, the trench was a practical adaption to the mid-

nineteenth century battlefield.

During the course of the war, however, the use of the trench

was by no means universal. A fence would provide some protection; a

railway embankment or a sunken road would provide more* Even the edge

of a woodline was better then standing in the open. A unit in defense

might accept the security of natural cover, or choose to build its own

protection. Trenches appeared early in the war, but they did not
19

become a regular feature until 1863. From then until the end of the

sieg* of Petersburg, both armies employed them with increasing frequency.

In brief review, the rifle had two principal effects on

artillery. First, it drove the guns back away from the infantry target
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end beyond onhuotr reange. Seoond, it ceused %he infantry to seek the

shelter of field fortificationa which further reduoed the effect of

ertillery fire. The two ohanges significantly reduoed the offensive

potential of field pisoes.

Ritling, howover, wee not limited to mamll rms; it was quiokly

edepted to ertillery. Initially, in the emergenoy created by the onset

of hostilities, Seoret•ry of War Simon Cameron ordered the purchase of
20

two hundred wrought-iron, rifled field pieoes. The order wes sent to

the Ordnance Department where pleans for the gun were drawn by officers

of the Ordnance Board . The eontract was given to the Phoeniz Iron

Company of Phoeni•ville, Pennsylvania. John Oriffen, who head pioneered

the use of wrought iron in -the construotion of field pieces seven years I
earlier, hed brought the firm into the gu umking business; he became

its superintendent. The weapon produoed by the Phoenil Company was

called the 3-inoh Ord•unee Rifle. The company mede about fourteen

81
hundred of the guns during the war. Robert Parroi, another civilian,

who in 1860 designed a east-iron gun, reinforced at the breech with

wrought Iron, also produced many eannons for the Union. His 10-pounder
82

gun was well represented in numbers in field batteries. 1t was not

a weapon of the highest quality, but it could be produced quiokly and
23

In quantity. Again, the prewar Initiative of a civilian ontrepeneur

was a valuable supplement to the weapons development oapebility of the

Army. Other Parrott rifled guns saw Federal service. The 80-pounder,

at 1750 pounds weight, wva too heavy to be considered a field gun, but
24

it was used in the Artillery Reserve. The 30-pounder was a siege and

garrison piece. Sea coast batteries contained calibers of 60-, 100-,
05 o

200-, and 300-pounders. The Union artillery used guns of several
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varietion; however, the msot numroue rifled pieces with the field

battories were the 3-inch Ordnano Rifle and the 10-pounder Parrott,
96

figure 1.

Rifled artillery, however, did not completely replace the smooth.

bore varety. Smoothbore guns in calibers of 6-and 12-pounder, and

howitzers of 12, 24, and 32-pounder could be found in Union field

batteries.

Zn the Confederacy, the desire for rifled artillery was not as

easily satisfied by the produtiive power of home industry; but supple-

mnts from Importation and oapture eventually provided the South with

a sizeable artillery force. In the summor of 1860, Major Thomas
JAokson, of the Virginia Military Inotitute, witnessed the test of a

Parrott field gun. At his recomindation, Virginia purchased twelve.

During the war, the. tedegmr Foundry in Riohmond produced many guns on

H the Parrott design. The South also produced a bronze 3-inch piece; but

the Union Ordnance Rifle of the same size continued to be a highly

valued trophy of Confederate gunners. At the start of the war, both

sides rushed to buy arm in Europeo Onoe Northern production cought

up with downd, foreign weapons could be put &sido to simplify problems

of ammunition supply. The South, however, imported weapons until the

blockade choked the supply to a trickle. Among other types, the South

purchased a namber of English Whitworth 6-and 19-pounder rifles for use

in the field. These wore steel, breoeh-loading veapons--a relatively

new and untried design--that fired solid shot exclusively, but with
great accuracy. The mixed collection of rifled cannons in both armies

soon made an impact on the employment of field artillery in battle.

Inoresod range was one of the advantages of rifled cannons.

• ' '- -" - - '
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The spin stabili•ation and the reduced air resistance of oblong projec-

tiles added to the range of the now guns. For instance, the 3-inch

Ordnance Rifle could fire a shell to 3,972 yards; the Model 1861 10-

pounder Parrott could throw a shell to 5,000 ardas; ad t-- Whitw.orth

.12-pounder could put a solid shot an smusing 10,000 yards away. In

contrast, the smoothbore 12-pounder Napoleon had a maximum range of

1,680 yards with a solid shot. However, one must be careful with

these raw statisti4s. In great part, the ranges can be attributed to

the increased elevation capabilities that designers gve 'the newer

carriages, which were respectively 20, 20, and 35 degrees for the

Ordnance, Parrott, and Whitworth weapons. The maximum elevation for
30

the older Napoleon was 5 degrees. At only 5 degrees, the range of

the Ordnance Rifle was 1,830; the Parrott gun, 1,850; and the Whitworth,
31

about 2,300 yards. Whereas, formerly artillerists •ad tended to

avoid higher elevations in the design of field guns, the now technicians

used the capability to give their weapons additional range. j
Technological advanoes placed a "carrot" before ordnance

engineers, and they tended to obese it with more concern for statistics

than for practical value. The benefit of extreme long-range fire was

questionable. When it exceeded the limit of the gunner's observation

he could not Judge the effect, nor could he adjust rounds that missed

the unseen target. With the exception of a rare firing position from

a high hill with an unobstructed view, or a siege engagement of a target

both wide and deep, there was little practical use for extreme long-

range fire in land warfare.

The impact of rifled artillery had a mixed effect. At lower

elevations, and hence shorter ranges, rifled artillery was of some value

M L ....
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in -the defense. Gunners could often engage advancing Infantry at dig-

tanoes beyond the range of rifled muskets.* But, once the novelty of

rifled artillery wore off, gunners tended to prefer Napoleon smooth-
38

bores. The canister efteoi iroma h 4.82-Ich bore of h.Napoleon

was s-till devastating in the final yards of an infantry assault.

A prinoipal role for rifled artillery became aounterbattery

fire. It Is ironic, however, that the increased range of the new guns

assisted the soldier'. rifle In driving field artillery back away from

-the Infantry target. The important thing that rifling failed to do was

to restore artillery to it. former prominence in the attack. At ranges

safe from small arm fire, gunners with rifled cannons did little damage

to entrenched Infantry.

byhdesign iof of artillery did pemta uignificant advance in

tedsgofawmunition. The size ofashrclselwslimited

by te bre iamterof a cannon. In contrasit, rif ling permitted thbe

use of oblong ammunition,,which resulted in a greater projectile weight
33

for a given caliber. Also, Ordnance engineers had long desired a

shell that would explode immediately on impact; but Ithe unatabilized

flight of spherical amounition made the design of an effective contact

fuse extremely difficult. The stabilized flight of the rifled projec-

tile removed some of the difficulty that had plagued earlier design

efforts.* Rifled ammunition could be reasonably depended upon to hit on

one spot, the nose, which meant that a single fulminate of mercury cap

could be used as a detonator. Also, it was relatively easy to protect

the forward facing cap during loading and discharge, which made it bore

safe by reducing the peril of a premature explosion~ within the cannon -

34
Itself.
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Of course the perfection of contact fuses took time. When the

armies of the North and South clashed at the First Bull Run, the

Confederate artilleryman Captain John D. Imboden noted that the rifled

projeotiies striking around his battery burrowed Into the grouta,before

exploding rather harmlessly. After a hundred such shells had hit,he
35

remarked that it looked as if the field had been rooted up by hogs.

It was a telling if perhaps deprecating comment about the imperfections

of the now technology of ftfled ordnance. But imperfections aside,

rifling, particularly in small arms, was changing the nature of war.

After the indecisive clash at Manassass Junction, the Union

Army began a serious expansion. Old concepts had to be reconciled with

now considerations. An imnediate problem was the organization of an

unaccustomed mass of artillery. The praotioal experience of the Army

was, of course, the Mexican War. Beyond that, its theoretical guidance

was largely derived from the Napoleonic model.

In the Mexican War, field batteries were assigned to infantry

formantions of relatively small size. In Zachary Taylor's army,

batteries were given to brigades. In W W iold Scott's foroethey were

assigned to divisions; but the divisions averaged only 2,400 men, which
36

was less than a brigade in the now Union Army. Also, neither foroe

in the Mexican expedition maintained a field artillery reserve. The

artillery that accompanied Union troops to Bull Run had been organized

on the principles of the Mexican War. But the growing Union Army dwarfed

the Mexican expedition, and as a result, it demanded other considera-

tions in its organization.

The Napoleonic model was a ready reference for the organization

of a large force. The French emperor placed artillery with his

- T
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divisions and with his corps. There were also periods in which guns

were assigned down to the level of the regiment. In addition, he

maintained a signifieant number of cannons in his artillery reies.

1apoleon's div!isions contained two or more brigades, each of two or

37
more regiments. At full strength, a regiment had 3,970 men. In

the Napoleonic model, artillery could be found at all echelons from

regiment to corps. Most important, roughly one-quarter of the French
38

artillery was retained in an army reserve.

To organize the artillery of his growing army, General George

B. McClellan sumoned Major William F. Berry and appointed him to be his

Chief of Artillery. Barry had served in the Artillery sinoce 1838, and
39

he was veteran of the Mexican War.

After his appointment as Chief of Artillery, Barry set about

the task of establishing an organization for his arm within the Army

of the Potomac. He laid down the following principles: j
"lst. That the proportion of artillery should be in the ratio
of at least two and half pieces to 1,000 men, to be expanded if
possible to three pieces to 1,000 men.
"2dn. That the proportion of rifled guns should be restricted
to the system of the U.S. Ordnance Department, and of Parrott
and the smoothbores (with the exception of a few howitzers for
special service) to be exclusively the 12-pounder gun of the
model of 1857, variously called the 'gun howitzer,' the 'light
12-pounder,' or the 'Napoleon.'
"3rd. That each field battery should; if practical, be composed t

of six, and none to have less than four guns, and in all cases
the guns of each battery to be of uniform caliber.
"Oth. That the field batteries were to be assigned to divisons
and not to brigades and in the proportion of four to each division,
of which one was to be a battery of regulars, the reminder of
volunteers; the captain of the regular battery to be the oomander
of the artillery of the division. In the event of several divisions
constituting an army corps, at least one-half of the divisional
artillery was to constitute the reserve artillery of the corps.
"5th. That the artillery reserve of the whole army should consist
of 100 guns, and should comprise, besides a sufficient number of
light mounted batteries, all of the guns of position, and until
the cavalry was massed all the horse artillery.
1 "6th. That the amount of ammunition to accompany the field betterbs
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1 was not to be less than 400 rounds per gun. 40
"1"7th. A siege train of fifty pieces . . .

41
MoClellan approved Barry's proposals.

Before the Civil War, although others had ventured essays and

manuals that contained generalities on the development of a large tao-

tical field artillery force, apparently this was the first comprehen-
42

sive American plan for such an organization. The four pea'ret:.-

artillery regiments, each with ton heavy and two light batteries, were
43

primarily administrative organizations. In addition, there was no

echelon between the battery and the regiment. It was not a structure

that was suitable for the development of a large field artillery force.

Barry provided the needed plan. As the war progressed, some of the

changes that were mede to Barry's initial program reflected, to a large

extent, a shifting concept in the employment of field artillery.

As Barry formulated his plan, he had to tackle the question of

the proper organization of the artillery above the level of the battery.

The prevailing attitude in the Army was that the proper unit of employ-
44

sont was the battery. This worked well enough when only a few

batteries took the field as they did in the Mexican War, but it was

obvious that a far greater number would be employed In the coming

campaign against the South. The problem was two-fold: first, several

separate batteries complicated the supervisory responsibility of the

supported unit; and second; the loak of formal command and staff posi-

tions beyond the level of the battery limited promotion opportunities
45

for artillery officers. The solution approved by McClellan called

for the Regular Army battery comnder to take charge of those batteries

assigned to a division. This was in addition to his responsibilities

to his own battery. The effect was that, with the exception of the
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Artillery Reserve, the highest artillery commnd remained that of a

captain. The problem of control was solved, but artillorymen resented

what they saw as the lack of an adequate rank structure. Barry cam-

paigned hard for increased comand authority for his own office, but
46

McClellan limited him to administrative functions. The Chief of

Artillery's discontent with the rank structure of his organization was

fueled by his perception that a battery of artillery was the equivalent
"47

of a battalion of infantry. Such an assertion was, of course, quite

subjective and obviously based on firepower rather than manpower. But

Barry's superiors did not necessarily disagree with the comparison.

After Henry Halleck was called to the War Doper-ment to become Comnnd-

iug General of the Army, In an exchange with McClellan, he referred to

a battery as equivalent to a regiment. However, shortly thereafter, he

ordered that artillery be taken iato service as single batteries,

making field grade officers and staffs unnecessary. Actually Halleck%

words and actions were quite consistent. Since the regiment was the

standard infantry unit called to the colors, its equivalent, the

battery, would be the standard artillery unit. However, the assertion

that field grade officers and staffs were unnecessary would be rendered

invalid before the war passed its second year--provisional organizations

would supply the need. But until the end of the war, and for many years

thereafter, the battery would remain the highest organization for field

artillery authorized by law.

Resistance within the Army to formalizing tactical organiza-

tions for the field artillery above the level of the battery was a

complex phenomenon. Certainly there was some hesitance on the part of

the Army establishment to create now organizations thet would come
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between infantry and cavalry commanders and their fire support assets.

Also, one cannot discount the institutional tendency to keep everyone

in their proper place--in other words, to keep a new power group from

organizing. The field artillery component of the Army had traditionally

been small and well submerged within the peacetime artillery regiments.

The great buildup of the maneuver army after Bull Run swelled the

ranks of the field artillery and gave it a de facto status which

approached that of a separate branch. It was the failure of the

establishment of the Aimy to formally recognize the new numerical

importance of the field artillery, by adjustments in commissioned rank,

that led to much frustration on the part of field artillery officers.

Although institutional resistance to change was no doubt an

important factor in the failure of the field artillery to achieve an

organizational status commensurate with its size, it was not the sole

cause. The resistance reflected to some extent the concept held ýy the

military establishment of the combat role of the field artillery. Very

simply, the concept was that light guns were best handled in small

groups, which, of course, did not prevent the massing of many such growps

when conditions required it. The concept of employing artillery in

small groups was the logical outgrowth of both the past experience of

a small army and the maneuver and firing-site restrictions of line-of-

sight artillery on many American battlefields. In other words, a

tradition of small unit employment in situations that often did not

permit the use of more than a few direct-fire guns, if any, tended to

operate against the movement to give the field artillery a formal organ-

ization above the battery. Finall7, as will be seen later in this

chapter, the apparent declining usefulness of field artillery could only
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reinforoe resistance to chenge in its orgenisational structure. The

traditional American concept of employment, combined with institutional

resistance to change, and later, a perceived decline in the usefulness

of field guns would o~ntinue to submerge %he field artillery within the

struoture of the Army for many years.

In early 1862, McClellan began his final preparations for the

Peninsula campaign. He drew about him all the artillery that he could

reasonably muster. He asked for and received half of the total artille.
49

of the Regular Army equipped as field batteries. Men could be with-

drawn from coast defense stations because of the relatively low mari-

%rim threat posed by the Confederacy. When he embarked for the

Peninsula, "weny of his forty-nine field batteries were Regulars; the

reet were volunteers. Of the forty-nine batteries, eighteen were
50

organized into the Artillery Reserve. His field artillery for the

campaign contained a total of 299 pieces. In addition, his siege train
51

consisted of 71 heavy weapons. It was a formidable force, organized

.a the basis of Barry's plan.

The campaign went badly for MoClellan. As he withdrew to the

James River, he concentrated his army around Malvern Hill to await

Robert E. Lee's next assault. The hill offered the artillery of the

Army of the Potomac excellent fields of fire from its cleared slopes.

In the late afternoon of 30 June, Colonel Henry J. Hunt, commnder of

the Artillery Reierve,aworked feverishly to get his batteries into poei-

tion. With great effort, five companies of heavy siege guns were also

pulled up the hill. In addition, Federal divisions with %heir own
52

artillery began to file into positon. When the sun rose the next day

it lit a hill bristling with artillery.
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The msoed guns of Napoleon were famous for their offensive

power; the mooed guns of the North, however, made their reputation on

the defense. At the start of the battle, Confederate batteries tried

to silence the Union guns, but it was an unequal contest from the

beginning. The Southern Artillery Reserve was poorly handled; access

Sroads into the battle area were few; and rifled artillery within the

Union lines bettered Confederate smoothbore batteries at renes beyond53

the ability of the latter to reply. The attacking brigades had to

take the f•ll force of Union cannon fire. Sixty guns under the lamed ials
54

control of Colonel Hunt shifted their fire about the field. Mont

of the infantry was halted before it reached 150-200 yards from the
55

mussles of the Union guns. The Confederate general D. H. Hill re-
56&I

marked, "It wasn't war--it was murder." Over five thousand of Looes

men died that day; Hill said that more than half were slaughtered by

artillery, in his opinion, -- an unpreoendented thing in war-
57

fare." Counterbattery fire end defense against infantry, these were
the demonstrated strengths of the artillery at Malvern Hill.

The oomndable performance of the Union field artillery drew

praise from many officers. Major General Fitsjohn Porter, the comander

of Fifth Corps, endorsed Hunt's report of the action at Malvern Hill

and reooomnded that some action be taken to secure promotion for

atikllery officers who had forgone volunteer appointmnts at higher rank
58

in other branches in order to remain with their arm. Porter's

gesture did not solve the rank problem in the artillery, but it was an

indication of the esteem with which the artillery was hold by those

who dealt directly with it at Malvern Hill.

The next Union thrust in the East was made by Major General John

- /



Pope's Army of Virginia. Pope had no plan of organization for his

artillery comparable to the one that Barry had drawn up for the Army of

the Potomac. His guns were still assigned In the old style to brigades

rather than divisions, and he had no artillery reserve. At the Second

Battle of Bull Run, Pope's soattered guns feiled to mako much of an

i JImpression on the Confederattes. 3von in the oounterbaitery role,, Pope's

59
poorly managed artillery was generally ineffective.

Meanwhile in the Army of the Potomac, Barry had moved to a staff

position in the War Department, and Colonel Hunt, the commander of the

reserve, had been appointed Chief of Artillery. Hunt was com•issioned

in the Artillery in 18390 He had served with distinction in Xames

Duncan's famous battery in the war with Mexioc. The prohibition againat'

artillery sUffs was still In effect, so the now chief accomplished

much of the reorganization of the army's artillery In person. 8 0

Hunt's former commnd, the Artillery Reserve, was reduced from

eighteen batteries to seven. McClellan had eight divisions with his

when he began the Peninsula campaign; by the time he reached the fields
61

around Sharpeburg, he had eighteen. Some of the units %hat had

arrived from Pope's army bad lost portionsft their artillery; cannons

were withdrawn from the reserve tome-eat the needs of the divisions.

With respoet to the organization of field artillery, the Army

of Northern Virginia was not as inflezible as its Northern opponents.

At the time of the Peniaaula Campaigns, the Confederate Artillery

Reserve under Brigadier General William N. Pendleton vas indeed organ-

ized into battalions, although the artillery with the infantry divisions

was still assigned by battery. The divisional artillery was comitted

piecemeal at Malvern Hill, and it proved itself to be relatively

S. . . .. .. . ..... .. .. .. .. .-.. i
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ineffective. Before Lee invaded Maryland, he began a reorganization of

him artillery. One bettalion was assigned to eaoh division; one reserve

battalion was held at corpe, and the remainder of the artillery was

retained in the general army reserve. The reform was not rigidly
63

Implemented, but it went well boyond the former mohems in the oentrol-

Isation of control of the batteries. Staff officers were available for

the Confederate reorganization. They had been authorized by an enaos-
64

Ment of the Confederate C ngee as early as Janunry 186*.

When the two ariees clashed at Antietam, the fight was a

oonfused affair: both sides resorted to desperate, pieoemeal a•teoks.

The performanoe of the Union artillery was uneven. Many batteries

were well handled, but otherm failed to contribute much. Am a general

• tseqaleon, there was 4k lack of cleose support for Vw infantry, the kind

of support that would have permitted oonoentration of well directed fire
to againt Union assaults. On the other hand, in the defense, the

overwhelming fire of Federal batteries on Confederate counterattacks

my have saved McClellan's hard pressed right. In Hunt's reduced

Artillery Reserve, five of the seven batteries contained 20-pounder

Parrott guns, Too heavy to be considered light artillery, they were

treated as guns of position and were sited on the heights east of

Antietam Creek. Their principal ocoupation during the battle was
66

oounterbhatery fire, a duty that thy disoharged with sow success.

Although it was not a picture book defense like Malvern Hill, Union

batteries asgin demonstrated their effioiency against attaoking infantry

and enemy artillery; but their absence in olose support of the II Corps,

in its near penetration of the Confederate center, my have oomt the
67

North an overwhelming victory.
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Hunt had his problems after Antietam. There was some sentiment

among senior comindeor to abolish the Artillery Reserve. Some officers

felt that it had failed to provide exactly the kind of offensive power

that warranted itw creation and maintenance. They preferred to have

the cannons distributed to %he divisions. Whether or not the reserve

at Antietam could have lived up to their expectations to questionable.

The faot is that moat of the mobile field artillery had already been

distributed to the divisions leaving the reserve composed principally
68

of heavy 20-pounders. One of the arguments advanced by the detractors

of the reserve was %hat if maseed artillery were needed it could be

drawn from the divisions. The now commander of the Army, Major General

Ambrose Burnside, pondered the debate and seriously considered doing

I ~69Iaway with the Artillery Reserve.

The debate over the future of the reserve reflected, to somes

eztentt, a growing awareness of the limitations of field artillery In

the offense. It Is a truism that the initiative in the selection of

the point of assault generally rests with the attacker. The employment

of the reserve in the Napoloonia concept was a means to exploit that

initiative. Given the firing sIte limitations of direct-fire artillery,

logic would indicate that in many defensive situations the most offi-

cient employment of an army's field guns would be forward on the line,

ready to meet the enemy attack. Since the choice of the point of the

assault rested with the attacker, logic would further indicate that 'the

guns should be rather evenly distributed across an army's front. The

relative failure of Federal field artillery in offensive support invited

the conclusion that the reserve should be broken-up, and the guns distr•.

butod to the divisions.



In December 1664v at Fredericksburg, however, the hasards of a

river crossing operation In the face of the *noy oonvinoed Dowide

that he still needed the protection of the msoved tires that a properly

handled reserve might provide. Of the ofty-seven field batteries that
70

were with the arm, nine were then held in the Artillory Reserve.

Burnside augmnted this smell force by requiring division comenders to

yield another twenty-one batteries to Hunt's temporary control. The

Chiet at Artillery divided the expanded reserve into tour "divisions"

and posted them to the high ground north of the Rappahannock. The

batteries placed a great weight of iron on Fredericksburg and other

orossing sites, but they were largely ineffective against the satotering

of skirmisheres hat harressed the bridge laying operation. Against

the Confederates in FPredericksburg,oannons were partioularly ineffective;

and although the guns turned much of the town to rubble, they could not

put en end to the sniping. Finally, boatloads of Union infantry had

to be landed to drive the riflemen away from the river edge.

Union divisions, rearmed with their own artillery, soon crossed

the river. But their guns did little to alleviate the embarrassment

that they suffered from Lee's army the next day. An attaok through

wooded country against the Confederate right achieved a limited but

short-lived success. The main assault then shifted to the Southern

left. There, before Marye's Heights, %he picture book battle of Malvern

Hill was replayed with reversed roles. Federal infantry had to cross

open fields to reach the Confederate line. Behind the Southern rifle-

men, who were protected in a sunken road, three battalions of artillery

lay in silent wait. On the Federal side, the divisional batteries of

the assault force were poorly handled; they were coamittet in piecemeal
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fashion, and some never left the streets of Frederickaburg. The guns of

the Union Artillery Reserve contributed their long-range support; but

the Confederates, remembering the effective aounterbattery fire of
72

Antiotam, bad dug protection pits for their field pieces. six

thousand Union soldiers died in the hail of rifle and cannon fire from

Mary*'s Heights, before the repeated attaoks came to a halt. Agan

artillery had demonstrated its utility in the defense and its oonsid-

erably lower efficiency in the assault.

It wouxd be a mistake, however, to think that the idea of

offensive aotion--the heritage from Napoleon and the American tradition

set by the batteries of Captains James Duncan and Samuel Ringold at Palo

Alto in the Mezioan War--died completely. From the beginning until

the end of the Civil War, there were isolated instances of the aggres-

sive forward employment of artillery. Perhaps the best known example

is Major John Pelham's performance in support of Jackson on the right of

the Confederate line at Fredericksburg. Jhmes 3, B. Stuart had ordered

his young horse artilleryman to an exposed forward position on the flank
73

of a Federal division moving to assault Jackson's line. With two guns6
74

at a distance that may have been as close as four hundred yards,

Pelham brought the division to a halt. Four Union batteries put him

under fire. Their bombardment soon took its toll; his rifled piece was

put out of action, and several of his men became casualties. With a

12-pounder he continued to harass the stalled division while intermit-

tingly exchanging fire with the Federal guns. When oounterbattery fire

found his range, he would shift to a new location. On Stuart's thirdS~75
recomeondation to withdraw, he finally abandoned the unequal contest.

Pelham's performance was a dramatic demonstration of what could still be
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done with sufficient o~urage and luck; but it was a throwbaok to an ore

of shorter engagemzet ranges; and It was not to be repeated often in the

age of rifling.

The end of the Federal asseult at Frederioksburg brought a lull

of several bonths to the fighting in Virginia. Lee began to complete

-the reorganization of his artillery. He withdrew artillery battalions

from divisions and concentrated them at corps. At the same time, the

army reserve was reduced to six batteries. Also, he assigned a second

field grade officer to each battalion. These changes increased the
76

centralized oontrol of his guns and improved artillery efficiency.

'I Lee also used the lull to prepare a twenty-five mile line of

fortifications south of the Rappahannock. It was the most extensive

system of prepared positions yet seen on the field. The recent lesson

of the destructive power of Longetreet's protected infantry and artil-

Slory was a strong one. AAt the same time, an ominous shortage of
horses and fodder haunted of Loe. He mentioned it as one of the chief

reasons t~lat he could not take the offensive in the months that

followed Fredericksburg. More important than the hunger of his animels

was the growing melnutrition of his soldiers. The country around the

army yielded little, but there was food in the lower South; the
78

problem was one of transportation. The lethality of the rifle, the

appearance of the trench, the shortage of horses, and the difficulty

of supply were oninous early signs of a drift toward position warfare.

The Army of Northern Virginia had one good offensive victory

left in it. In early May of 1863, the team of Lee and Jackson crushed

Major General Joseph Hooker's thrust into the woods of central Virginia.

The oountry around Chancelloreville was close, with the exception of a
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a few scattered clearings, and the maneuver of artillery was difficult.

As the Federals struggled desperately to keep their line of retreat oper;

both sides threw the artillery that could be gathered into the small

cleared areas around Fairview and the crossroads at Chancellorsville.
79

The Confederates pushed twenty-five cannons into the field at Fairview.

Union artillery responded, but the gunners missed the guiding hand of

Hunt who had been sent by Hooker on a relatively insignificant mission
80

to another part of the battlefield. It was a shabby artillery battle,

fought at close quarters. The battle demonstrated the difficulty of

using direot-fire artillery in wooded terrain.

The technological limtations of direct fire were a fact with

which one had to live. In contrast, however, systems of control could

be changed. Hooker overreacted to the piecemeal performance of his

artillery at Chanoelloruville. Afterward, he wanted to leave one batteo
81

with each division, concentrating the rest in a huge reserve. Hunt's

view was more balanced; he convinced his chief that what was needed was

the organization of artillery brigades at corps. At the same time he

campaigned for a staff for each brigade. The divisions lost their

artillery to the new brigades which varied in strength from four to

eight batteries depending on the size of the corps. Of couse, Hunt

retained his reserve which continued to consist of about one-third of

the artillery of the army. The now brigades were improvised formations:

the battery remained the highest legal organization for the field
82

artillery.

The problem of rank in the field artillery continued to frustrate

Hunt. After Chancellorsville, he complained:

In this campaign, for oomoand of 67 batteries (372 guns), with
1 over 8,000 menand 7,000 horses, and all the material, and large
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ammunition trains, I had 1 Vneral officer ooimnnding the
reserve and but 4 field officers . . n. n the seven coo ps
the artillery of two were commanded by colonels, of one by a
major, of three by captains, and one by a lieutenant,
The most of these oommnds in any other army would have been
considered proper ones for a general officer.83

Hunt's pleas brought no substantial change to the rank structure, and

good artillerymen oontinued to quit their branch to take volunteer
84

oommisiions with Uhe infantry. The oommanders of the now brigades

tended to remain officers of junior rank; and the staffs that Hunt

sought appeared only in skeleton form. By calling his organizations

"*brigades" Hunt was no doubt oontinuing his campaign for higher rank
85

for his artillerymen. His repeated calls for promotions, although

they may have been justified, no doubt contributed in some degree to

the resistance that the artillery met within the military establishment.

With respect lo the Artillery Reserve, Hunt blunted [ooker's

overreaotive impulse to increase it; but he was not willing to see it 1

diminished. In contrast, Lee broke-up what remained of his reserve in
86

May of 1863. Confederate action anticipated later European artillery

org&nization. The Prussiaus abandoned the concept of a reserve before
87

their war with France; and other nations made similar changes. it

was a growing recognition that & reserve was no longer necessary, partio
88

ularly if there was a danger that g'na would remain idle in the rear.
The last great battle of maneuver in the Eastern theater van

fought at Gettysburg. The rolling, open terr'%in invited the use of

artillery by both sides. It was a momentous cannon duel that opened

Lee's final assault on the 3d of July, 1863. The corps artillery of

both Longstreet and A. P. Hill had been lined up almost hub to hub to

bombard the Federal guns on Cemetery Ridge. The disposition of the

"7 Confederate artillery suffered frQm one serious misjudgement. Its fire
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was generally perpendicular to the line of Union guns, whioh meant that

it had to have pinpoint accuracy in range. Many of the shells fell long

and were wasted. Union batteries replied until ammunition stooks

dwindled. Hunt could not find the Union oommander, Major General George

Meade, so he took it upon himself to give the order to cease fire and

pull back from exposed positions. The Confederates mistakingly assumed

that their counterbettery fire had done its work, and Major General

George Piokett launched his attack. Nearly fifteen thousand men lined

up for the mile long march to tie Union lines. Federal artillery,

previously withdrawn, was hurried back into position. The attacking

lines were hit at long range by shot and shell and then smashed again

and again at loes range by oanister. At 300 yards the Union infantry,

crouohed behind whatever protection was available, fired its first

volleys. Under the combined weight of small arms and cannon fire the

attack was decimated. Some of the Confederate artillery had limbered

up and moved forward behind the infantry, but ammunition was too low and
89

the guns were too few to affect the battle.

The end of operations in 1863 marked a turning point in the

style of war in the East. Soldiers had long sought any available cover

from the deadly fire of rifles. At Fredericksburg and again at

Chanoellorsville, Lee's army had used planned field fortifications, whidi

was a stop beyond the efforts of individual soldiers at self-protection.

However, it was not until after the Battle of Mine Run, in late November

1863, that the declining strength of the Army of Northern Virginia

forced it increasingly on the defensive, and field fortifications became
90

a routine.

The inability of either side to achieve a tactical decision
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ulations, the vast theaters, and the state of technology all combined

to draw out the struggle. Of thess three, the state of technology, and

particularly weapons teohnology, probably did the most to lengthen the

var. The rifle with its fearful lethality against exposed infantry

blunted the decisiveness of the attack. It drove the infantry to cover,

which strengthened the defense. Against covered infantry, direct-fire

field artillery had little effeot. Effeotively deprived of its fire

support, the attack suffered further degradation. An exhausted South

was forced to give up the attack as a means to successfully terminate

the war. The initiative lay with the North, and by a steady attritious

grind she eventually brought the conflict to an end.

At the beginning of 1864, however, the road ahead was still a

long one. Lieutenant General Ulysses S. Grant assned responsibility

for the direction of the Union armies in March. His plan was simple--to

continue pressure upon the South regardless of the consequences. He

chose to locate himself with Meads's Army of the Potomeo. That army

had recently been reorganized into, three large corps, the II, V, and

VI, and it would soon be joined by the IX. The artillery had been

reorganized at the same time. Corps brigades were increased to eight

or nine batteries. The reserve consisted of two field artillery brigade

of twelve batteries each, one heavy artillery brigade, which was largely

employed as a guard and construction unit, and two brigades of horse

artillery, which were on duty with Major General Phil Sheridan's
91

cavalry corps. Hunt still had not received authorization for the

staff organization that he sought for the artillery., and as he had done
92

several times in the past, he repeated the request--again in vain. Its
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reorganization complete, the Army of the Potomac moved into the

Wilderness. JZut as at Chancellorsville, the field artillery was

hard pressed to find useful employment in the wooded thickets.

On 9 May, eight 24-pound brass Coehorn mortars were assigned

for the first time to a battery of Hunt's artillery. The short mortars

were fixed at an angle of 45 degrees whioh permitted them to hurl a

shell in a high arch to a distance of 1,200 yards at full charge. They
93

weighed Just 164 pounds, light enough to be oarried by 2 men. The

mortars provided the artillery with the capability of delivering fire

that was not restricted by the close vegetation, although observation

of the target was still a problem. And more important, an occasional

well placed round could be delivered into an enemy trench--it was a

feat that the guns and howitzers of the field artillery could not du-

plicate. Union gunners used the mortars with some success at Cold

Harbor. They prompted the Confederates to attempt high-angle fire of

their own by raising the barrel of one of their field pieces. The94

Union mortars returned fire and the Confederate gun went silent.

Sufficiently Impressed with mortars, be Confederate artilleryman

Colonel Z. P. Alexander submitted a request to the Ordnance Bureau in95

Richmond for a supply. 95

While the Coehorns were proving their value, the regular

batteries were clogging the roads and finding only occasional employ-

ment. Finally, Grant ordered that the Artillery Reserve be returned

to Washington. Hunt, ever careful to protect his artillery organi-

zation, reooimmnded to Grant that batteries throughout the army be re-

duoed from six to four guns and that the excess weapons be sent to

Washington. Grant acoepted the recommendation, however Hunt lost his
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Artillery Reserve as the reduced batteries were distributed to the
96

corps. Grant had the following to say about his decision to reduce

the artillery:

The Wilderness and Spottsylvania battles convinced me that
we had more artillery than could ever be brought into action at
any one time . . . . Artillery is very useful when it can be
brought into action, but it is a very burdensome luxury where it
cannot be used. . . . , therefore, I sent back to the defences
of Washington over one hundred pieces . . . this still left us
more artillery than could be advantageously used. . . . , beYre
reaching the lames River I again reduced the artillery . . .

Hunt was sensitive about previous criticism of the reserve.

After the order to disband it, he offered the following defense of the

defunct organization in one of his periodic reports to arm head-

quarters:

S. . it had done its full share of fighting • . • , while it has
rendered other and fully as important services.... , its amu-
nition trains supplied the batteries of the divisions, . . . When-

ever,. .. . , the ordinary amount of artillery attached to troops
proved insufficient, it has supplied the deficiency. Its batteries
in all our great battles have always gone into action at critical
moments, . . , Batteries in the corps losing their efficiency-. .
have been at once replaoed from the Reserve, . 8

This vestage of the Napoleonic heritage died hard. However, from Hunt's

sunary of the service of the reserve, it is clear that its function

had become one of resupply and reinforcement. Others had questioned

the utility of the organization: Grant put an end to the debate.

As Grant drove south into the Wilderness, both sides entrenched

routinely. After the disastrous attack at Cold Harbor, Union troops

throw up fortifications that in some places were within fifty yards of

the Confederate line. Bloodied tremendously in their stand-up ateacks,

they even began to out zig-zag approach trenches to avoid further

punishment from Confederate rifles. Artillery was present on both

sides at Cold Harbor, but as Lee remarked to a visiting cabinet member
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distracted by small arms fire, "It is that that kills men."

When McClellan first threatened Richmond from the Peninsula in

1862, Confederate engineers began the construction of fortifications to

protect both the capital and the Petersburg rail center to the south.

Two years later, Grant,, continuing his leftward shift, again placed

the Army of the Potomac on the Peninsula. At the sam time, the XVII

Corps from Major General Benjamin Butler's habitually inactive Army

of the Samos moved westýo threaten Petersburg. The Army of Northern

Viriginia responded by occupying the Richmond-Petersburg defenses, and

the long siege began.

In April, before the Union Army began its move south, Meade

had foroeen the coming siege, and he arranged for a train of heavy

artillery to be assembled at Washington, In May, the train was shifted

to Butler's army, and when the siege of Petersburg began the next month,

the gunp of the First Regiment of Connecticut Heavy Artillery were ready.

Initially the train consisted of forty rifled siege guns (4.5-inch and

30-pounder Parrotts), ton 10-inch mortars, twenty 8-inch mortars,

twenty Coehorn mortars, and a reserve of six 100-pounder Parrotts. This
'101

initial force was supplemented as the battle for Petersburg continued.

The Confederates strengthened their defenses into formidable

8•:•. Th& V .ao was indented to afford positions the mutual defense

of flanking fires; artillery was placed in strong redouts; and abatis
102

and other obstrw•*ions covered the front of the earthworks. On 9

JTuly, the ooie.n-; officially informed the Army of the Potomac that opera-
103

tions against Petersburg would be regular approaches--siege warfare.

A regiment of Pennsylvania miners began to tunnel under the Southern

defenses. To support the attack that was to follow the explosion of
S.21
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the mine, Hunt began to assemble his siege artillery. Counterbattery

fire wes the artillory's first priority; but direct-fire weapons oculd

do little damage to the Confederate guns posted as they were behind

ramparts of logo and earth, Mortars from the siege train were brought

forward to lend their vertical fire to the attempt to suppress the
104

Confederate batteries. A total of 110 guns and 54 mortars supported

the Federal attack. But the assault failed, principally because of

confusion and poor leadership in the attacking columns. However,

although it fired more then thirteen thousand roundsthe artillery

could not silence the entrenched Confederate guns or prevent a counter-

attack. It was yet another example of the growing ineffectiveness of
105

Civil War artillcry in support of the offensive. The mine assault

was Grant's last major frontal attack until the closing days of the

war,

At the beginning of the Civil War, the field artillery of the

United States Army was a handful of batteries buried deeply within

artillery regiments, numerically dominated by heavy guns. In spite of

its small proportional representation, the field artillery enjoyed the

fame won by its gunners over a decade before in the war with Mexico.

And beyond the imediate glory, there shone the Napoleonic example of

what field artillery could do when pitted en msess against a waiting

enemy. The American Civil War brought the mass demanded by the

Napoleonic model, but the adoption of the rifle by the infantry changed

the equation. No longer could artillery be thrust forward in the attack

And the infantry attack itself was degraded as defending rifles devas-

tatod advancing soldiers. To save themselves, men sought what protoo-

tion they could find. This further reduced the effect of artillery,
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which was unable to engage hidden targets with much efficiency. If

the enemy dared to assault, field guns oculd still out down men do-

prived of cover. But in support of the offense, artillery had lost

much of It* sting. It fared better when pitted against its own kind

in the countorbattery role. The effect of the now battlefield equa-

tion was to blunt the decisiveness of war. There were other factors

of course, large manpower resources and vast theaters, to name two;

but, near the heart of the m=t*or rested the relationship between the

rifle, the trenoh, and the field artillery.

The fame of the American field artillery did not improve as a

result of the now relationship. General Hunt's attempts to give the

arm a more p9werful organization met with continual resistance. Part of

the difficulty was, no doubt, institutional rigidity. But then one must

ask if the contribution of field artillery in battle clearly warranted

increased recognition. Of oourse, there was also rigidity on %he

other side, Hunt's Insistence on the maintenance of an artillery

reserve was a throwback to the Napoleonic model. In essence, what !

emerges is a clash of old concepts and new realities with no olear

solution.
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ANALYSIS OF THE PROLEM

The essential problem for those who must tight wars is to kill

without being killed. 1t is not only a matter of personal survival--it

is a matter of success--for the one who remains standing in the end is

the viator. This truism in at the heart of the aotions of the private

who must fight, the general who must direct, and the planner who must

prepare, Of cour•, the private understandably fixes his orientation

upon survival. The general end the planner likewise are concerned

about preserving the private; for if he is gone their side will not

stand in the end.

Artillery is important in war because it is a means to kill

without being killed. Firepower is a substitution for manpower. 'Of

course, the rifle i8 also a firepower device, but it is a tool of the

individual soldier. He uses it when he closes with -he enemy* Artil-

lery and other support weapons are of a different nature. When effect-

ively used, the damage done by support weapons reduces the risk to the

soldier who must ullimately put an end to the enemy's resistance. Of

course, if the other tide is equally effective in its use of support

weapons, the advantage tends to be oanoelled. However, the hope is

ever present that through quality, quantity, or brilliance of applica-

tion the effectiveness of our support weapons will surpass that of the

enemy.

The role of support weapons in the American Army was essentially

41 F
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the same in 1865 as it is today. War has changed somewhat since then.

There are many support systems today; direct-fire artillory was the

only major system available then. And reliance on fire support is

greater now; reliance on the infantryman was greater then. Bat, in

essence, the artillery of a hundred years ago performed the same funo-

tion that multiple systems of fire support do today--to husband life by

taking that of the enemy by fire.

What then was the reaction when the rifle significantly reduced

the effectiveness of field artillery? One might expect a rush to re-

store the potency of fire support. But the rush failed to occur.

The failure was a curious one. Soldiers recognized that the

effect of direct-fire artillery was degraded by the trench. Proof of

the recognition was the resort to the ancient mortar. But as the

historian Douglas Southall Freeman remarked about the campaign at

Petersburg, "It was seldom that the artiilerists of either army got

the exact range of the trenches, but they fired steadily, sometimes
1

furiously, . . ." An occasional mortar round might hit a trench, but

it was no restoration of the offensive authority of the artillery.

The difficulty posed by the trench was recognized; however there was no

immediate and positive search for its solution.

As of 1865, the trench was a problem for which there was no

apparent solution. The Army of the Potomac accepted the limitations

imposed by the trench and "muddled through." At Petersburg, Grant

finally gave up his efforts at mass fire and frontal assaults and

resorted instead to slow attrition. It was simply a manifestation of

man's capacity to adjust to his environment when he intuitively senses

that he is powerless to change it.
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In forly years, a major change in artillery fire support would

provide an answer to the trench. However, the role of artillery in the

eventual &newer was not foreseen in 1865. Two factors operated: first,

there was no apparent solution for the trench; second, the &rtilloery wan

not condemned for ite failure to resolve the difficulty. The two fac-

tore were interrelated. The first step in reoognizing the potential

of the artillery was %he realization that with some modifioation it

could do the job boeter; in other words, a condemnation of inadequacy.

But -the artillery was not condemned for its failure to solve the problem

of the trench. Quite simply$ the artillry was not condemned for fail-

eng ho accomplish something that yas never oonceived to be vihin ts

capblibty in %he first place, Rather than become an object of ariti-• "

o4m for lie failur to handle 'he trench, the artillery timply tended

to fade from attention. It was this loak of publicity that promped

a F rench student of artillery at the and of the war to complain that,

"The Americans have made campaigns, delivered battles both numerous

and bloody, and yet none of their bulletins mention that the artillery

2
has played an important role, .Technological advance would

eventually demonstrate that artillery could provide a solution; but the

state of the art was not %hat far advanced at the end of the Civil War.

The end of the war itself was a factor in the failure of the

Ameri•an Army to actively seek a solution to the trench. As the war

drew to a cloe* and the trench began to ouse the greatest difficulty,

the North was obviously winning. This reduced the threat incentive to i1
find a solution. And whon tie war ended, the problem itself ended--

ezoept in theory. But the most important factor was the state of

technology. There simply was no apparent solution. The eventual
I I0i.,i
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Solulion lay in an evolution from a concept of direot fire to one of

indirect fire,

There are several differenues between the two oonoepts. With

respect to trajeotories, the dividing line is imprecise. It is not

enough to say that direct tire is flat and that indirect fire is ourved.

Gravity demands some elevation on all fire, and the requirement for

elevation increases with range. The absence of a precise, universal

delineation between direct and indirect fire may distrub perfectioni•ts

and confuse the rest, so, for the purpose of this study, let 80 degrees

elevation stand an the general maximum to be called direo fire.

Trajectory is only the most apparent difference between the

two concepts: there are others. The short range and lV.ne-of-sight

oha~aoterietlos of direot-fire engagement have been discussed elsewhere.

It is sufficient to restate that both limited the number of potential

firing sites for direot-fire artillery. In contrast, the eventual

concept of indirect fire featured higher trajeotories, longer ranges

and engagement that was not limited t line-of-slght restrictions. The

result was a multiplication in the number of potential firing looations

from which artillery could attack a single terget, figure 2. Of course

oommunioations were necessary to tie the new system together; time

would provide the telephone. One advantage of the new system was the

ability to shift the fire of a great number of pieces about the battle-

field without having to move the guns. This permitted the use of

heavier artillery with field batteries. Previously, within the direct-

fire concept, oannons had to be light enough to maneuver with the close

combat forces, the infantry and the cavalry. When this restriction was

reduced by the advent of indirect fire, greater shell size was possible.
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F IGURE 2

DIRECT AND INDIRECT FIRING SITES

Target

Terrain
Profile

C B C B C
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Top Target
View

A-The space above the lines
defines the zone of
observation to and from-
the target.

B-Areas from which direct
fire can be conducted.

CAreas from which only
indirect fire can be
conducted.
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Larger aumunition fired from a greater number of sites increased the

weight of explosive that could be placed upon a target. Technology

added to that weight by increasing the rate of fire of single weapons.
:3

Napoleon's best gunners claimed a rate of 5 rounds per minute, but

by 1900, 20 was common. However, a large volume of high-trajeotory,

heavy fire was an incomplete answer to the trench.

At the heart of the problem lay accuracy. But before consider-

ing accuracy, it is necessary to understand the bursting effect of an

artillery shell. The common artillery shell explodes upon contact with

the ground creating a casualty producing zone. The shape of the zone

is modified by the design of the shell, the angle of impact, and the

depth of penetration before detonation. The limit of the zone is

further obscured by the various ranges at which individual shell frag-

ments -Will produce injury and the divergent paths that they take from

the center of blast. The result is that some targets quite near to the

center of blast may escape injury while targets at greater distances

become casualties. However,to simplify this disoussion,let the zone be

an idealized hemisphere, and lot the hemisphere transcribe the area in

which 50 percent of the man-sized targets can be expected to become

casualties. Since the hemisphere will vary in radius with the size of

a shell, let 25 yards represent the casualty produoing radius of a

hypothetical shell. The impact of the shell among troops standing in

the open can be expected to turn 50 percent of those within 25 yards of

the blast into casualties. However, if the same troops are in a trench,

they are protected from shell fragments, unless~of ooursethe shell

lands in the trench. The protection that trenches afford troops

reduced the efficiency of artillery.

'1
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p 1 The problem that the trenoh posed to direct-fire artillery was

quite simple: the angle of impact of the round was too low to permit

a shell to enter the trench. A parapet formed of the earth thrown from

the trench was sufficient to cloe* off the narrow exposure of the

"I opening to direct fire, figure 3.

* Direct Fire Indirect Fire

FIGURIM 3

ARTILLERY FIRE AND TM TRENCH

Indirect fire, was an answer to the trench. But indirect fire

was not an easy solution. The essenoe of the problem was accuracy. The

f following discussion drawn upon firing data for the Whitworth 3-pounder,

a weapon that was regarded as quite accurate at the time of the American

Civil War.

In one series of tests, a total of 28 rounds were fired at an

angle of 20 degrees. The average range was 6687 yards. The rounds

impaoted with average longitudinal and lateral deviations of 64 and
4

5.2 yards respectively. The wide difference between the two resulted

from the tendency of artillery to be much more accurate in deflection

then in range. This data has been used to construct the hypothetical

impact zones shown in figure 4.

Sketoh A is an area defined by the average longitudinal and

lateral deviations of rounds aimed to impact at point 0. It approxi-

! " mates an impact zone into which paoh projectile stands a 50 percent
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chance of landing. The longer axis is parallel to the direction of

flight of the artillery shell. Errors in range occur alag this axis.

Errors in deflection occur on the shorter perpendicular axis. One

half of the rounds would land above point 0, and the rest would impact

below it. Also, one half would land to the left of the center, while

the remainder would hit to the right. Of course, the density of

impacts would increase toward point 0, but for the sake of simplifying

this model, assume an even distribution throughout the zone.

A B C

. I
64 yd.

1 yd. 1 yd
0 0

c5.2y&@ 5.2.v-t

64 yd.

FIGURE 4

PROJECTILE IMPACT

Sketch B is the same impact zone with a straight yard wide trend•

as a target. Again, to simplify the model, assume that the zone approx-

imates a rectangle. The area enclosed by the zone is about 1330 square

yards. The areaof the trenoh is 10.4 square yards. The ratio of the
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two in 128 to 1. Assuming an even distribution of impacts, something

on the order of 2x128 or 256 rounds would have to be fired to insure

that one would fall in the trench. (Each round has only a 50 percent

chance of landing in the zone.) Of course, a round of large size

would not have to enter the trench; a near miss might do. Because

of the straight line construction of the trench, one round could do

great damage to the defenders. To prevent such damage, trenches are

constructed in a broken line as shown in sketch C. The effect of the

blast is thereby restricted to a smaller segment of the trench. In a

trench with 2 such segments, it might take 2x256 or 512 rounds to

Dautralize the entire trench. But, the entire trench in this case is

only a 10 1/2 yard segment. Imagine the eamunition needed to neutralize

1000 yards of enemy front with two or three consecutive lines of

trenches. Of course, a complete neutralization is impractical, but on

the basis of the preceding discussion one can understand why the

answer of the artillery to the trench was a tremendous voluv.e of

accurate, curved fire.

There may be some confusion in the use of the term "indirect

fire"; purists might insist that the method of aiming, either by direct

sighting or indirect lay, determines whether fire is direct or indirect.

But as can be seen from preceding paragraphs, the concepts have a

broader meaning in this study. However, the method of aiming is not

unimportant.

Accuracy is the product of many things, but it is critically

dependent upon the method of aiming. Aiming at the time of the Civil

War was called "pointing" which is rather more descriptive of the impre-

cise procedures of the day. Of course, when evaluating the methods of
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pointing, one should keep in mind that the artillery itself was rela-

tively inaccurate; therefore, there was no need for a finely tuned

system of directing fire. In other words, if the basic accuracy of the

artillery piece, irrespective of the method of aiming, was no more than

ten yards laterally at a given range, then a system of aiming that was

accurate to seven yards would be acouracy lost. Two methods of pointing

were used: one for guns and howitzers within line of sight of the

enemy, and one for mortars behind ramparts.

To point guns and howitzers, a line was drawn parallel to the

cannon barrel, intersecting the high point on the base ring and the

high point on the swell at the muzzle; this was the "natural line of

sight," also known as the "line of metal." Since uneven ground could

cause one wheel to be higher than the other, the natural line of sight

tended to rotate a few degrees over the top of the barrel. To find the

highest points on the barrel the gunner would use a level. When going

into action, gunners would mark the points of intersection of the line

of sight on the base ring and muzzle swell with chalk. Only when

firing at point-blank range did gunners sight directly along the chalk

marks. When firing at very close targets, gunners had to depress the

muzzle. But for the great majority of targets, some elevation was

required. The points of intersection then defined a vertical plane

which included the target. The next step required the use of a quadrant

The quadrant looked much like a carpenter's angle with a plumb bob

attached. To use the device, the range to the target had to be known.

With the range, the gunner could calculate the proper elevation for

the barrel. Laying the quadrant in the barrel, the gunner would read

the elevation, as an assistant made adjustments with the elevating
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mechanism at the rear of the gun. Once the elevation was set, the gun

was aimed. Instead of a quadrant the gunner might use a breech sight.

The sight would be set for the range of the target, and then it would be

attached to the highest point of metal on the base ring. The gunner

could look through the notch on the sight and across the chalk mark on

the muzzle, and by manipulating the elevating mechanism, bring the two

points in line with the target. The gun was then aimed. In the absence

of a breech sight or a quadrant, the gunner would lay one or more

fingers upon the base ring, perpendicular to the axis, and use them as a
5

breech sight.

Since mortars were often located behind ramparts, out of sight

of the enemy, gunners had to use artificial aiming points, There were

several methods, but all involved the same principles. In one method,

the gunner would select two points on the rampart in line with the tar-

get and visible from the gun. He would mark the points with stakes.

After tying a pointing cord on the farthest stake he would stretoh it

past the near stake to a point one yard behind the mortar, where he

would plant a third stake. Using a plumb bob suspended from the point-

ing cord he would bring the chalk marked line of metal on the mortar

into the vertioal plane defined by the plumb bob and the front stake.

The farthest stake would be removed, and the pointing cord would be tied

to the near front stake. At the base of the rear stake, the gunner

would place the plotting board, which was a piece of wood 1 foot long,

2 or 3 inches wide, and 1 inch thick. The board was notched at regular

intervals. After firing, the mortar oould be adjusted left or right by

stretching the pointing oord to the appropriate notch and realigning the
6

line of metal with the new vertical plane.



52

These were primitive methods of aiming. They did not permit

the degree of acouracy that was needed to engage trenches without pro-

hibitive costs in ammunition. Teoinology, however, would eventually

provide better systems.

When the rifle and the trench first demonstrated their predom-

inanae in battlefield teotics, the artillery was incapable of imnediate•

answering the challenge for a variety of reasons, not the least of which

vas the technical inability to deliver heavy shells in massed, reasonsb•'

accurate, high-trajeotory fire. One should not conclude from the

abstract discussion of the last few pages that the evolution to a sys-

tem of indirect fire was simply a matter of overcoming successive

technological problems.

The problems associated with the development of high volume,

accurate, ourved fire were substantial. At the end of the Civil War none

of the components necessary for an effective indirect-fire system were

available. There was little that could be transferred from the direct-

fire system without substantial development. Gun and carriage design,

propellants, explosives, methods of aiming, and fire control, all

required significant technological improvement. Much of the industrial

capacity needed to support the development and maintenance of an indirect.

fire system did not exist. The tactical organization of the field

artillery was primitive even for a direct-fire system; it would require

a major change. If the clear goal of the Army from the beginning had

been the development of an efficient indirect-fire systemit would have

been a long and difficult process. But no such goal existed. It must

be remembered that the analysis of the last few pages is the product of

hindsight; and that the problem and so.ution that it outlines benefit
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from that advantage; things were not so clear at the time the problem

developed.

The concept of the dirsot-fire employment of field artillery was

a powerful and persistent doctrine within the Army. The conoept deter-

mined the direction that ordnance designers would pursue in the develop-

ment of now field artillery materiel. Emphasis was on increasing the

efficiency of low-trajeotory fire. Constraints on the internal organi-

zation and size of the field artillery were largely a product of its

engagement oharacteristics. It was organized to suit the demands of

diract fire; and its numerical representation within the field army was

a reflection of its expected contribution on the battlefield.

Given the persistence of direct-fire doctrine, what then was the

path to the eventual solution of the problem posed by the rifle and the

trench? It was one of uneven incremental technological development that

continued to pursue the maintenance of e direot-fire capability. At the

same time, and as a general statement, without deliberate attempt, along

the path, there developed the essential ingredients of an indireot-fire

system. By 1904, the ingredients were ready, and when the Japanese

were the first to put together a primitive system of indireot fire in

their war with Russia, the American Army was quick to grasp the potential

of the now concept. The now idea loosened the grip of the old one that

had persisted for so long.

The path of development from one field artillery doctrine to

another was anything but simple. In the preparation of this paper,

research soon revealed the complexity of interactions that contributed

to the evolution. It was apparent that the doctrine was the product of

a pluralism of forces, among which the state of technological advance
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tended to be the most important. It wan also apparent that movement

into the now doctrine was possible only when the necessary body of addi-

tional technology was available. The path between the two dootrines was

clearly one of incremental development. In addition, it showed many

of the characteristics of unilinear advance. However, the concept of

unilinear advance did not fit all of the researoh data. Kuhn's

paradigm has provided a closer fit.

In 1962, Thomas S. Kuhn, Professor of the History of Scieno at

the University of California at Berkeley, published the Structure of

Scientific Revolutions. In his book, Professor Kuhn sought to provide

a framework for understanding the history of the development of science.

He was dissatisfied with older interpretations which featured the oonoet

of soientifio advanoe through a progressive accumulation of ideas. In

the plaoe of linear development, he substituted the concept of the

paradigm. The oonoept of the paradigm differs from the ooncept of
~i

linear development in that it provides an understanding of the causes

of the long periods of relative stagnation of scientific progress--

periods whioh were suddenly broken by significant achievement.

The paradigm was not clearly defined by Kuhn, even after his

second edition in 1970. The problem is one of a multiplicity of

contextual uses. However, for the purpose of this paper, the following

definition will serve as a starting point for discussion: a

"... universally recognized scientific achievement that for a time
8

provides model problems and solutions to a community of practitioners."

Without going into detail of prohibitive length it is not

possible to present a faithful reproduction of Kuhn's argument, with all

of its n~uances. What follows is a brief description of the operation of
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the paradigm.

Kuhn began with a discussion of the prehistory of a soientific

discipline. The prehistory is a formulative peri:o in which various

interpretations of observed phenomena compete with one another. Even-

tually, one interpretation becomes accepted by a majority of practi-

tioners; this interpretation becomes a paradigm, and the new discipline
9

is born (the paradigm can be understood as a theory). The paradigm

both defines problems and provides for their solution; this stable

situation is what Kuhn calls "normal science." Eventually the research

under normal science will develop an unanticipated result, an anomaly.

First the anomaly must be recognized; then, by operating within the

paradigm, scientists attempt to resolve the anomaly by the process of

discovery. The paradigm itself may be altered in the process, but not

F fundamentally. If the paradigm cannot solve the problem then a crisis

is the result. Although scientists may begin to lose faith and begin to I
consider alternatives, they do not renounce the paradigm that

has led them into crisis. . . . once it has achieved the status of

paradigm, a scientific theory is declared invalid only if an alternative
10

candidate is available to take its place." Foroed by the oricis to

seek solutions outside of the paradigm, scientist eventually will oreate

a now paradigm. "The transistion from a paradigm in crisis to a new
11

one . . . is far from a cumulative process, . . . " It is not achieved

by an extension of the old paradigm. "Rather it is a reconstruction of
I 12

the field from new fundamentals, . . . In contrast to the linear

development envisioned in the concept of science as a progressive acou-

mulation of ideas, one can see that development as defined by Kuhn is

movement along a succession of plateaus.
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A question arises as to what degree Kuhn's vision of the move.

ment of the history of science can be applied to another subject. Kuhn

himself makes no specific claims, but he seems to be delighted %hat

historians and social scientists make the attempt. In fact, he is be-

mused by the novelty -hat some historians have seen in his approach,

beoause "periodization in terms of revolutionary breaks in style, taste
13

and institutional structure have been among their standard tools."

Although the broadest outline of Kuhn's approaoh may not be novel, some

of the details are. The details are predicated on his interpretation of

thez history of scientific development, and he makes no claims of appli-

cstion beyond that subject. However, several of his observations explaln

phenomena in the evolution of field artillery doctrine that are left

unanswered by an evaluation that features only a linear development of

accumulative ideas.

Military doctrine is, in some ways, analogous to soientifio

theory: both represent a eot of beliefs shared by a specific community,

and both provide model problem and solutions to their practitioners.

However, there are some important differences. Kuhn dealt with ideas

that were subject to willful tests and objective oonfirmation. Military

doctrine can only be tested in the haphazard occurrence of war, and the

results are not necessarily definitive. For instance, artillery was

hardly uaee in he Indian Wars. Furthermore, as a general statement,

scientific theory is the intellectual distilletion of human curiosity,

unencumbered by any demands other than a search for "truth"' in contras%

the development of military doctrine is encumbered by the political and
14

financial restrictions of the government that it serves. It is clear

that military doctrine is only roughly analogous to scientific theory.
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The differences invite oaution. When applying Kuhn's ideas to

non-soientifio thought, one must be oareful not to let the borrowed

preoepts drive the faots. His observations can be a tool of analysis,

but they must not become a mold. With that in mind, one oan extract

from Kuhn those concept@ that explain the evidence and then place the

rest of his paradigm aside.

V Several of Kuhn's observations provide valuable insights into

the evolution of field artillery doctrine; however, none can be accepted

without qualifications. When the concept of direct fire failed to pro-

vide an answer to the trench, in Kuhn's phraseology, an anomaly occurred.

In the progression of his concept, Kuhn envisioned a recognition of the

anomaly followed by attempts to resolve It within the paradigm. This

tprogression fails t describe accurately what happened In field artillofy

development. The problem 6f the trench was not really viewed as one

[ that could be solved within the direct-fire paradigm. Therefore, sub- -
sequent development tended to tgnore the problem Mf the trench. There

was a minor attempt to neutralize the trench by the use of the shrapnel

round, but the effort was not very successful, and it was seoondar7 to

the intended use of shrapnel against infantry and cavalry in the open.

To some extent, the divergence from Kuhn's model can be traced to the

haphazard appearance of the test of war. Neither the timing nor the

conditions of the tests could be controlled as they are in the empirical

scientifio situation. The absence of the trench in the Indian Wars made

t it easy to lay the problem aside. In short, the ordered progression fZM

problem appearanoe through recognition to attempts at solution as

envisioned by Kuhn is too well-ordered a process to describe the reao-

tions to the anomaly of the trench. However, the basic idea of the
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useful description of the relationship between the trench and the con-

aept of direct fire.

The real value of Kuhn's model lies in his observations on the

persistence of the old paradigm and its orientation with respect to

the new one at the point of change. An his theory suggests, the oom-

munity of artillery practitioners continued to hold to the concept of

direct fire. They advanced within that oonoept and continued to improve

their teohnology. Also as his theory suggests, when the now paradigm

was available, the conversion. was rapid. This is a plateau orientation

of paradigms, and it is clearly different from the linear model.

In describing the transition from one paradigm to another, Kuhn

made one major observation that is clearly not applicable to the evo-

lution of field artillery doctrine. He states that the second paradigm

is a reconstruction from new fundamentals. Even with respect to the

history of scientific progress, this statement is extreme. In the case

of the evolution of field artillery dootrine, it simply is not reflec-

tive of the facts. There was a cumulative progression of development

within the direct-fire paradigm, and muoh of it was transferred to the

new one of indirect fire.

To summarize, the evolution of field artillery doctrine dependedi
on cumulative development, but it did not make a linear transition from

one paradigm to another. The concept of direct fire persisted for too

long, and the recognition of the supremacy of indirect fire was too

sudden. Kuhn's paradigm fills the gap by providing the example of a

plateau transition.

The plateau transition is one important insight into the
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involves an identification of the ways in which the doctrine manifests

itself; another concerns a recognition of tLh factors that influence

changes within those manifestations; and a third features the intricate

weave of interactions among the influencing factors. In addition, there

are two overriding lessons: the first is the complexity of the process

of evolution, the second is the oritioial influence of the state of

technology. Each of these insights and lessons requires further elabror-

ation.

One cannot base an analysis of doctrine solely upon what is

taught. To some, military doctrine signifies instructions, such as

those found in field manuals; but written doctrine is not always an

accurate reflection of dootrine in practice. Expediency and tradition

often compete with the written word as loci of doctrine. The written

word tends to reflect past experience which may or may not be applicable

to current circumstances. Extended expediency is capable of producing "

adjustments in doctrine that transcend the written word. And tradition

is the keeper of that portion of doctrine that is so obvious to praoti-

tioners that it escapes confinement in print. The written word can be

taught, but the contributions to doctrine that come from expediency and

tradition often fail to find their way into formal instructions.

It would facilitate an analysis of doctrine if it could be cap-

tured on the basis of what is perceived. Of course, perceptions vary

from individual to individual. The variance is not necessarily great;

4
within a community of practitioners, the var.anoes may amount to no

more than nuances. For current issues of doctrine, one could collect

perceptions and then reconcile the differences to establish a base.
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However, that option is not open in a historical evaluation. Time

removes individuals and clouds perceptions.

A second approach to doctrine is to analyze it on the basis

of what is done. There is a strong temptation to look upon doctrine as

simply an idea. An idea it is, but it remains an abstraction until it

is converted into action. It is doctrine in practice that is truly

meaningful. When it has been recorded, what was done is an excellent

reflector of past doctrine. It captures at one time the influences of

the written word, expedientV, and tradition. The difficulty with this

approach is that what was done was not always recorded, and if so, it

was not always recorded well. This tends to force the historian into

occasional reliance on the written word as an indicator of past doctrine.

However, where the evidence exists, what was done is the better measure.

The concept of direct fire employment manifested itself objec-

tively in several ways, figure 5. It appeared in the selection of the

materiel, specific tactics, and organization of the field artillery.

Also it manifested itself in the ratio of guns to troops. These
15

objective manifestations reflected what was done.

Time . .-

DietTactics --- -- 'I

Direct

Paradigm =Numbers Materiel - -

Organization - - -

FIGURE 5

MANIFESTATIONS OF THE CONCEPT

I !
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They were not, however, simply passive reflectors of the concept

of employment: they were subject to change. And it was due to such

change that the doctrine remained dynamic although it was confined for

a long time to the direct-fire paradigm. Advances in materiel tended

to lead change in other areas, but there was no direct correlation of

movement. Each objective manifestation was subject to the influence of

several factors. Some acted directly, but the effect of most was

indirect--the product of a matrix of interactions. The factors can be

classified into four general types: actors, inputs, modifiers, and

determinants. In the following list a brief description is offered only

on those factors that are not self-explanatory. These are obviously

major groups: details will become apparent in succeeding chapters. The

list is not arranged in order of importance.

A. Actors.

1. Military personalities. Even in a bureaucracy indivi-

duals had impact.

2. Civilian government personalities. This includes mem-

bers of both the executive and legislative branches.

3. Civilian inventors and producers of artillery materiel.

B. Inputs. These influenced the actors.

1. Threat perceptions.

2. Political considerations.

3. U.S. military technology.

4. Civilian technology.

5. Foreign military technology.

6. Foreign tactics, ratios, and organization of field

artillery.
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7. Tests of war. Such tests either confirmed or challenged

prevailing doctrine.

C. Modifiers. Actors wore influenced by other actors and

inputs. The manner in which these influences were received

and acted upon ultimately depended on the effect of certain.

modifiers.

1. The state of military professionalism. The effect of

this factor, both in individual cases and in general, is

difficult to isolate; however it cannot be ignored.

2. The formal military deoisionmaking process. It assigned

certain decisions to specific individuals within the

military bureaucracy.

3. Civilian government decisionmaking process.

D. Determinants. The chain of input, actor, modifier, influ-

enoed the manifestations of the doctrine. However, a per-

tion of the influence flowed through two uniquely important

factors. To a considerable extent, these factors deter-

mined the rate of change within the paradigm.

1. Funding.

2. The status of American maneuver artillery technology.

Figure 6 shows many, but certainly not all, of the lines of

influence among the factors. Although the display is crowded, it is no

more than a simplistic portrayal of a complex phenomenon. It cannot

reflect the multitude of qualifications needed to completely describe

the system. The figure is offered as a guide to the many relationships

that will appear among the factors in succeeding chapters.

Within the system, the flow of influence could take several



63

.77

0 0 0

r- ~-40
CO r4 0 __

-H 0

0 44

do 0

E44

$4 r-4

*1 ~ U 0

~4 4

00

K -e oc



64

tracks. The principal flow began with any of several inputs as perceived

by Army personalities within the decisionmaking process. The flow then

proceeded through civilians in the national decisionmaking system. It

was finally through the effects of funding and the advance of maneuver

artillery technology that the flow emerged to influence the manifes-

tations of the doctrine. Of course, along the path, various inputs

and modifiers added their effects. This was only the principal path

of influence. For instance, from beyond the official flow, officers

outside of the decisionmaking process and civilian inventors appealed

at times to both military and civilian leaders in efforts to initiate

their own ideas.

It should be noted that although funding was of substantial

importance, it was not a factor in all decisions. In some, either it

had no effect at all or it was so submerged by other issues that its

influence was negligible.

Also, it should be noted that, in general, there was influence

through the civilian decisionmaking process on all manifestations of the

doctrine except specific tactics. This tended to remain an area of

purely military interest. However, civilian decisions did have indirect

influence on tactics through their effects on other elements.

An important aspect of the operation of the direct-fire para-

digm was the constraining effect that the concept had upon the actors.

Through the actors, particularly those in the Army, the paradigm

influenced some of the other factors. Field artillery technology par-

tioularly felt the impact of the paradigm. On the other hand, civilian

technology was only remotely and indirectly touched by it, if at all.

Because of its effect on the actors, the paradigm tended to perpetuate
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itself.

Wars tested the paradigm. It was not necessary that American

forces participate in the conflicts. American actors, principally

military officers, read reports of foreign battles. Field artillery

participated in strength in some fights; in others, for a variety of

reasons it was hardly used. But in all oases, the principal receptors

of the lessons, the military actors, were under the influenoe of the

paradigm which tended to constrain their perceptions. This situation

continued until the body of technology necessary to support an

indirse•t-fire system was available. When that time arrived, a test of

war soon brought forth the now paradigm of field artillery employment.

To go into greater de%ail at this time would be to steal some

of the history from succeeding chapters. It is intended that the

contents of these last few pages serve only as an aid to understanding

for the reader. When leave was taken from the chronology of this

study, the Civil War had just ended.



CHAPTER III

THE POSTWAR ARTILLERY

There was little progress in the concept of American field

artillery employment in the decade after the Civil War. Taotka remained

static; materiel changed only slightly; provisional ta1tical organi-

zations above the battery ceased to exist; and the size of the field

artillery with respeot to the rest of the Army actually declined for

a few years.

The end of the war left the Regular Army with the task of

ooeup•ing the South. The authorized postwar Army contained nineteen

regiments of infantry, six of cavalry, and five of artillery. The

composition of the Army was unsuited for the responsibilities of the

Reconstruction; therefore, it was reorganized and augmented in 1868
1

by the addition of twenty-six regiments of infantry and four of cavalry.

The number of artillery regiments remained unchanged; there was little
requirement for cannons in Reconstruction duty.

During the war, many of the foot artillery companies of the

Regular Army had served as field batteries. They turned in their horses

and regained their heavy guns when hostilities ended. This provided

each of the five artillery reaiments with ten companies of heavy weapons

and two batteries of field guns. The ten field batteries were soattered

at several garrisons. Most of the foot artillery companies went to coast

fortifications. The companies of the First Regiment occupied posts

from Connecticut to Now Jersey; those of the Second went to the ?acifio

66
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shore; the Third defended from Uaine to Rhode Island; the Fourth pro-

tooted Delaware and Maryland; the Fifth was split between Fort Monroe,H 3

Virginia, and the Florida Keys.

The Union Army emerged from the war with a wide variety of

artillery. Table 1 is a list of service models of both field and foot

artillery in the inventory of the Army. The War Department standardized

the armament of the field artillery by providing each regiment with
4

one battery of four 12-pounders and one battery with four 3-inch rifles.

The field artillery weapons shown in table 1 as being in the hands of

troops included those that were issued to the light batteries, distrib-

Utad: to the Militia, in post storage, or accounted for in some other
way. While there were only two types of artillery in the light batteies,

there was a much greater variety of weaponry in the foot companies.

They were equipped with smoothbore and rifled weapons of several models

and calibers. In general, coast fortifications were fully manned,

which accounts for the disparity between the great number of heavy

weapons and the relatively small number of foot companies.

In 1866, the War Department took a major step when it establishe

a permanent Artillery Board " . . , to which questions pertaining to

the Artillery arm of service may be referred by the Secretary of War,5
or the General-in-Chiefl, for discussion and recommendation." The

6
board was encouraged to take the initiative in making recommendations.

As a result, it had the potential of becoming an effective voice for the

Artillery within the War Department. It was composed of four artillery

officers; the senior member was Lieutenant Colonel H. Z. Hunt of the
7

3d Artillery. Since there was no Chief of Artillery for the peacetime

Army, Colonel Hunt's appointment was the closest that his branch came to
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TABLE 1

SERVICE ARTILLERY IN THE INVENTORY OF THE U.S. ARMY, 18680

Weapon With In Arsenals Total
Tro.ops end armories

Field gens and howitzers

Smoothbore

6-pdr. bronze guns, 3.67-inch
bore 99 372 471

12-pdr. bronze guns, 4.62-inoh
bore 81 1,034 1,115

12-pdr. bronze guns, heavy, 4.62-
inch bore 23 26 49

12-pdr. bronze mountain howitzers,
4.62-inoh bore 101 203 304

12-pdr. bronze field howitzers,
4.62-inch bore 49 215 264

24-pdr. bronze field howitzers,
5.82-inch bore 11 47 58

32-pdr. bronze field howitzers,
6.4inoh bore 4 13 17

Rifled guns.

1O-pdr. Parrott, iron, 2.9-inoh
bore 8 123 131

l0-pdr. Parrott, iron, 3-inoh bore 2 412 414
3-inch wrought-iron, 3-1noh bore 61 752 813

20Qpdt. Parrott, iron,3.67-inoh bore 8 279 287

Siege, garrison, and sea-coast guns

Smoothbore

12-pdr. cast-iron guns, 4.62-inch
bore 44 11 55

18-pdr. cast-iron guns, 5.3-inch
bore 54 35 89

24-pdr. cast-iron guns, 5.82-inch
bore 319 288 607

32-pdr. cast-iron guns, 6.4-inch
bore 600 297 897

42-pdr. cast-iron guns, 7-inoh bore 129 79 ;908
8-inch oolumbiad, oast-iron 314 37 %51
8-inch Rodman guns, cast-iron 198 41 1139

10-inch oolumbiad, cast-iron 81 35 116
10-inch Rodman guns, cast-iron 1,289 10 1,0199
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TABLE 1-Continued

SERVICE ARTILLERY IN THE INVENTORY OF THE U.S. APRY, 1868*

Weapon With In Arsenals Total

Troops and armories

Siege, garrison. and sea-ooast guns

Smoothbore

13-inoh Rodman guns, oaest-Ion 2 - 2
15-inoh Rodman guns, oast-iron 293 2 295
20-inoh Rodman guns, oast-iron 1 - 1
24-pdr. glank-defenoe howitzers

oast-iron, 5.82-inoh bore 458 113 571
8-inch siege howitzers, oast-iron 37 206 243
8-inoh sea-ooast howitzers, cast-

iron 46 56 102

10-inoh sea-ooast howitzers, oast-iron - 10 10

Rifled guns

4.2-inch siege, oast-iron 4 4
4.5-inoh siege, oast-iron 34 59 93

12-pdr. cast-iron, 4.62-inch bore 3 1 4
18-pdr. cast-iron, 5.3-inoh bore - 1 1
24-pdr. oast-iron, 5.82-inch bore 148 77 225
32-pdr. cast-iron, 6.4-inch bore 208 88 296

42-pdr. oast-iron, 7-inoh bore 150 82 232
8-inch Rodman guns, oast-iron 3 - 3

10-inch Rodman guns, oast-iron 1 1
30-pdr. Parrott, oast-iron, 4.2-

inch bore 51 321 372
iO0-0dr. Parrott, cast-iron, 6.4-

inch bore 136 58 194
200-pdr. Parrott, cast-iron, 8-

inch bore 54 28 82
300-pdr. Parrott, oast-iron, 10-

inch bore 28 11 39

Mortars

24-pdr. Coehorn, bronze, 5.82-
inch bore 34 194 228

8-inoh siege, cast-iron 8 27 35
8-inoh siege, Rodman, oast-iron 10 160 170

10-inoh siege, oast-iron 53 49 102
10-inoh siege, Rodman~oast-iron 8 129 137
10-inoh sea-ooast, oast-iron .9 168 35

11-inch sea-coast, Rodinan,oast-iron 16 8 24
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TABLE 1-Continued

SERVICE ARTILLERY IN THE INVNTORY OF THE U.S. ARMY, 1868'

Weapon With In Arsenals Total
Troops and armories

Siage, garrison, and sea-coast guns

Mortars

12-inch sea-coast, oast-
iron 2 2

13-Inoh sea-coast, oast-
iron 2 - 2

13-inoh sea-coast, Rodman
oast-iron 8 48 56

16-inch stone mortars, bronze 1 2 3

SOURCE: U.S., Congress, House, Ordnance and Ordnance Stores,
Mis. Doo. No. 152, 40th Cong., 2d soos., 1868, pp. 2-3.

NOTE: *Does not inolude experimental weapons.

.i
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having a single voice in Washington.

A major aoomplishmant of the Artillery Board was the reestab-

lishment of the Artillery School at Fort Monroe, Virginia. The school

had operated in the 1820's and 1830's. It was closed in 1835 to meot
9

the manpower demands of the Seminole War. Although there was a short-

lived effort to reopen it just before the Civil War, the school remained

closed until 1868, when the board set it in motion for a long period

10
of unbroken service.

The school was an independent oommand that reported directly to

the General-in-Chief in Washington. The senior officer at Fort Monroe
11

comnmanded the post and the school. The first Commandant was Colonel

William F. Barry, the highly capable officer who had organized
12

McClellan's artillery. Barry was given a staff of instructors to

include an ordnance officer. Five companies of foot artillery supported

f the school. The studeats were second lieutenants and selected enlisted

men. They were given a year of instruction before proceeding to other
13

assignments.

Instruction at the Artillery Sohool was comprehensive. For

officers it included gunnery, mvthematios, the construction of artillery,

military engineering, and surveying. In addition, students attended

classes on the organization and duties of their branch in campaigns and

sieges. Lectures on military history aud law rounded out the program.

Enlisted-men were given instruction in mathemptics, history, geography,
14

reading, writing, and the empioyment of artillery.

The school was important for the aduoation that it provided; but

more significantly, it was a place to nurture the thoughts of artillery-

man about thair arm. In the 1370's, the school began to require oreativ
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snseys on military nubjeots from offioer students. In addition, after

a decade of operation, it started to publish technical manuals on

matters of interest to the Artillery. The school was a major advance

in professionalism for the branch.

The school was oriented'.on training in hsavy artillery. There

was some education in the construction of field guns and the tactics of
18

their employment; but primary emphasis was on heavy weapons. There

was complacency in evidence in the Army with respect tote field

batteries. For many years, instruction in field artillery had been

decentralized to the light batteries at their various posts. In 1869,

the Secretary of War initiated a project to establish a school for the

light artillery at Fort Riley, Kansas. Among other objeotives, the

school was organised to provide a source for the achievement of uni-

formity in tactics and the generation of recommendations ou the improve-

meat of field artillery materiel. Four batteries assembled at Fort

Riley, but before the school could begin to function, they were con-

verted to cavalry and reassigned to frontier duty. The demand for

cavalry in the Indian Wars strangled the nascent school and reduced the

already small field artillery force.

At the same time that the Army initiated the short-lived light

artillery sohool at Fort Riley with four batteries, it dismounted five

others. Two of those that lost horses reA4ined their light guns; the

remaining three lost guns an well as beasts and reported for duty as

heavy artillerymen. After the four units it Fort Riley were oonverted

to cavalry, there remained only one battery that was both mounted &nd

equipped as field artillery. The closing of the light artillery

school and the conversion of several batteries to either cavalry or

. ...... .. . I. - ..-. K l ~ ~ a ~ ~ ~ k. ~ ,J..JiL h M h
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coast artillery were evidence of the relatively low priority of field

guns in the years that immediately followed the Civil War.

There was, however, one bright spot for the field artillery:

light batteries had been sparem reduction in strength in 1867.

Companies of foot artillery and infantry were reduced to the minimum

number of personnel allowed by law, while the cavalry and field artil-
19

lory were exempted. Of course, the common denominator between these

lsst two was horses. Those valuable animals needed continuous care,

and a reduction in personnel would have degraded the attention that the

horses received.

In the years that immediately followed the war, the major

accomplishment of the Artillery was the establishment of the school at

Fort Monroe. It was a significant step toward increased professionalism

within the branch, but beyond that, nothing much was done. There was a

tendency in the Artillery, and in the Army in general, to rest upon the

accomplishments of the recent war. Colonel Barry found that some of

his students who had seen active service in the field "... were not

well inclined to submit to the hard study and sacr.fioe of personal
20

leisure which a tour of duty at the school demanded." Even the

"permanent" Artillery Board found no further work after its first year;

it was adjourned and never reassembled. As a result, the Artillery lost
21

its voice st the War Department.

In the aren of tactics, there was some consolidation and diges-

tion, during thA postwar period, of recent experiences. But before

continuing with a reatio of what was done, it is necessary to explain the

term "tactics" in its mid-nineteenth-century context.

It mean',, as it does today, t~he manipulation of combat resources

- - - - *-~*~ ~ - ~
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on the battlefield; however a century ago, there was an additional

dimension to the word that has been loot with time. The old meaning of

tactics was broad; it encompassed the employment of infantry, cavalry,
22

and artillery in combat; but it also referred to the close-order

drill necessary to achieve the sy-mmetrical battlefield deployment prac-

ticed by the armies of a hundred years ago.

In fact, a survey of old manuals reveals that far more attention

was given to drill than to other aspects of tactics. Few motions were

too insignificant to escape description in print; for example, the

number-one man in an artillery crew:

casts his eyes toward the vent to see that it is closed,
inserts the sponge, drops the left hand behind the thigh, shoulders
parallel to the piece, feet equally turned out, straightens the
right knee, and, bending over the left, forces the sponge home.,

Instructions for the drill of echelons above the soldier were given with

similar attention to detail. Figure 7 is an example of a battery

maneuver.

Enach of the combat branches subscribed to its own particular

manual of tactos; and as a rule, relatively few pages were devoted to

oombined-arms operations. Books by a variety of authors, both domestic

and foreign, were available on the broader aspects of tactics; "the

theory of war" was a descriptive term sometimes associated with such

works. However, it was not until 1892 that the United States Army

24
published its own combined-arms manual, Troops in Campaign.

Only a handful of Americans have become recognized as military

thinkers; Enory Upton was one such theorist. At the beginning of the

Civil War, he was graduated from the Military Academy and oommikssioned

in the Artillery. He was one of those talented officers who soon left

the branch to take a higher commission with the volunteer infantry. He

t"" AMA
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FIGURE 7

MOUNTED BATTERY IN OBLIQUE MARCH

441 M

I...

i1

SOURCE: William H. Frank, William F. Barry, and Henry 3. Hunt,
Instruction for Field Artillery (Washington, D.C.: Government Printing
Offio,, 1864), plate 47
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emerged from the war a brevet major general and an acknowledged expert

on infantry tactics. Upton remained with the Infantry until 1870,

when he transferred with the Regular Army rank of lieutenant colonel
25

back into the Artillery. However, his contribution to American

tactics was limited to those of his adopted branch, the Infantry. It

is interesting to speculate about the benefit that might have accrued

to the Artillery had it been able to continually retain the services

of this talented officer.

At war's end, Upton began work on a manual of infantry tactics.

In 1867, he commerically published A .New System-of Infantry Tactics

Double and Single Rank Adaeted to American Topography and Improved

Fire-Arms. The manual was more than just another drill regulation;

Upton's advocacy of extended-order formations was a substantial advance
26

in concepts of infantry development. However, aside from its con-

ceptual achievement, like other tactical manuals of that transitory age,

it contained much drill-like instruction.

The publication of Upton's manual prompted the calling of a

series of boards to consider the revision of tactics throughout the

Army. The first of these was headed by General Ulysses S. Grant. The

Grant Board resomended that Upton's tactics be formally adopted for the
27

Infantry, an action approved by the Secretary of War in 1867. A year

later, a board assembled under Colonel William Barry at Fort Monroe,

Virginia, to devise a system of field artillery tactics that would

"l . ,as far as possible, conform . . . to the present system for
28

the Infantry . . ." And in 1869, a third board was ordered to assembb

under Major General John M. Schofield ". . . , to practically test the

systems of tactics heretofore adopted for the Artillery, Cavalry, and
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Infantry . t • ; to reconcile all differences; l l" These were

important boards, and they attracted much attention within the service.

The Barry Board was principally oonoerned with artillery; how-

ever, it did little more than confirm the obvious experiences of the

last war. With respect to the ratio of field pieces to troops, the

board held that in broken and wooded terrain a minimum of 1 gun per

1,000 men end a maximum of 2 was all that was required; in open country,

the proportion might go to 4 per 1,000. In the area of organization,

the board confirmed the wartime expedient of assembling two or more

batteries under a field grade officer, but it dropped Hunt's old pre-

tense of calling them a "brigade," using instead the designation

"I"battalion.". The term "brigade" was reserved to the assembly of two

or more battalion-sized units under the command of either a senior

field-grade officer or a brigadier general. The board displayed a

E • continuing faith in short-Oanged artillery when it speoified that on

a wartime footing the guns of four batteries out of every seven were

to be smoothbores; of the remaining three, two were to consist of

rifles, and one was to contain Gatling guns--a new addition. In 1864,

Grant disbanded the Artillery Reserve, but the conept was still alive

and well four years later among the officers that worked with Barry,
30

and they indluded it in their draft manual of tactics. One signi-

ficant observation that can be made about the work of the board is that

there was an absence of any consideration of high-angle fire. It is

evidence that the direst-fire concept of field artillery employment

continued to prevail in American military thinking.

The boards headed by Barry and Schofield, however, had not

really been called to consider doctrinal change. The instruction given
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to Barry to conform to the present system of the Infantry and the

charter given to Schofield to reconcile the tactics of all three combat

branches referred primarily to drill, commands, and bugle signals. And

Sohofield found that much work was needed to bring all arms into line

in these matters. The point is that although postwar boards met to

consider the subject of artillery tactics nothing of substance was done

with respect to doctrinal change.

Such was the state of affairs in the Artillery as of 1870. The

field artillery, in particular, was in a condition of stagnation. As

an active organization it had nearly ceased to exist. The paradigm of

direct-fire field artillery support for the maneuver army was still very

much in effect. Any major change within the paradigm would be tied to

Sthe technological evolution of artillery materiel, and the responsibili.1

for weapons development lay not with the Artillery, but with the

Ordnance Department. It is necessary to drop back in time for a close

l

----.



CHAPTER IV

THE NATURE OF THE PRINCIPAL AGENCY OF CHANGME

At the end of the Civil War, the Chief of Ordnance, Brigadier

General Alexander B. Dyer, proposed that attention be given to the arms-

meant of coast defenses. The difficulty of the trench was largely

forgotten; there was no apparent answer for it; the war that had pro-

duced it was over; and it was time to get on with other things. Quite

reasonably, Dyer identified what he considered to be the most probable

future threat--foreign naval power. He did not totally neglect field

artillery, but he concentrated his attention upon the development of

heavy seacoast guns. Field artillery benefited in a tangential way; as

time passed, ordnance engineers transferred to lighter guns some of the

technological advances that had been generated for heavy weapons.

When General Dyer made his recommendation, he was operating as

part of the nineteenth-century decisionmaking process that determined

the direction of American military technology. The process was rather

diffuse. The Ordnance Department played a principal role, but it was

assisted, and sometimes supplanted, by a myriad of special officer

boards and congressional comittees. To understand the interrelations

and relative roles in the decisionmaking process one must know something

of the principal participants.

The Ordnance Department was created by the Act of 14 May 1812.

During the Revolutionary War, ordnance funotions had been performed by

the Board of War and Ordnance, a permanent committee of five members of

79
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the Continental Congress. In 1784, the Commissary General of Military

Stores absorbed ordnance responsibilities only to lose them eight years

later to the Treasury Department. Aotually the responsibilities were

divided; procurement and supply belonged to the Treasury Department,

while the design and construction of artillery materiel •ias assigned

for a brief period to the Artillery. Just before the War of 1812, the

Ordnance Department was created and charged with the inspection, proof,

and supply of weapons and ammunition. In 1815, the Department was

given greatly expanded duties, to include the management of arsenals,

the procurement of arms and ordnance stores, and the prescribing of

responsibility for the development and selection of artillery materiel.

However, in December 1820, Secretary of War John C. Calhoun proposed to

Congress that the Ordnance Department be merged with the Artillery in

order to involve artillery officers in the materiel acquisition process.

Three months later, Congress combined the two branches. But the law-

makers went further than Calhoun had anticipated; the Secretary wanted

to leave eleven of the Department's forty-four authorized officers on

permanent ordnance duty, but the Senate would approve only four; all

other positions were to be filled by artillery officers rotating

through ordnance assignments. What was left of the Ordnance Department

persevered through eleven years of the alliance. The rotation of

artillery officers prevented an accumulation of the specialized talent

that the Colonel on Ordnance Duty thought necessary; and, in 1827, he

appealed to Congress to revise the system. Five years later, Congress

restored the Ordnance Department to its separate status. After the

separation, the Department began to grow, and, in 1861, the Chief of
'1
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4
Ordnance was advanced to the grade of brigadier general.

The Ordnance Department enjoyed two organizational advantages

over the Artillery. First, in the years that followed the war, the

Chief of Ordnance continued to hold general officer rank. In contrast,

the highest artillery command was that of regimental colonel; there were

five such positions. Since the Artillery had no single spokesman it

was at a disadvantage with respect tothe Ordnanoe Department in the

politics of intraservice rivalries. Second, the artillery regiments

were part of the Army of the Line, along with the Infantry and Cavalry.

They were subordinate, through territorial oommands, to the Commanding
5

General of the Army. On the other hand, the staff agencies, of which

the Ordnance Department was one, were under the direct supervision of
6

the civilian Secretary of War. As a result, the senior officer of the

Army did not have the authority to intercede in technical matters within

the Ordnance Department. The effect was that,for many years,the

Department enjoyed near autonomy in the design and selection of weapons.

Chiefs of Ordnance learned to guard their prerogatives with zeal.

The Ordnance Department played a principal role in the technolo-

gioal evolution.,of artillery, which is not to say that artillery was

its sole concern. To the contrary, the Department was responsible for

the procurement and development of weapons, ammunition, and related

equipment for the entire Army. The many demands on the attention of

the Chief of Ordnance, combined with his independence from military

supervision, accentuated his importance in the deoisionmaking process.

The use of one office to supervise ordnance development for the entire

Army was an advantage in that it had the potential of assuring a bal.-

anced program of acquisition; but inherent in that advantage was its
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antithesis--that should the Chief of Ordnance tilt in one direction,

there would be no influence to right him except the Secretary of War.

The situation just described might have been particularly dangerous for

the Army had it not been for the tradition of the board of officers.

The Army habitually assembled boards of officers for the

purpose of investigating and making recommndations on special projects,

such as the writing of field manuals and the selection cZ new weapons.

Boards varied in their permanency, some were assembled for a single

purpose, others might continue for years on a series of related projects

In the field of ordnance development, boards were convened on several

levels, some were internal to the Ordnance Department, others were

called at the.diteotion of the Secretary of War, and occasionally

Congress would require the establishment of a board. The system of

boards, particularly those external to the Ordnance Department, provided

a means for other branches and staff agencies to be heard on ordnance

related matters. For example, on the instructions of the Secretary of

War, a board of ordnance, artillery, and engineer officers convened in

1867 to select types and numbers of cannons for seacoast fortifications.

The armament of coast fortifications was an issue of growing

national interest; and it became the practice of Congress to direct the

formation of multibranch boards to consider questions of such high visa-

bility. But the great majority of developmental issues were resolved

within the Ordnance Department without recourse to opinion from other

branches. The Ordnance Board had operated since 1841 as a principal

advisor to the head of the Department on inventions, experiments, and

improvements in materiel. It was an agency organic to the Ordnance

Department and as such, it functioned with a degree of harmony that did
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not always prevail during the meetings of mutibranoh boards.

Ultimately, of course, any decision on ordnance development and

procurement was meaningless until it was sanctioned by the fiscal

action of Congress. The lawmakers did not make it a practice to

become intimately involved with technical details. However, they did

not hesitate to delve deeply into controversial issues that attracted

national publicity. But the majority of development and procurement

drew little publicity. The Chief of Ordnance enjoyed a significant

amount of discretion in the employment of public funds. When he sub-

mitted his budget, a selective process had already taken place; he had

determined the amount to be allocated for each project; and although

Congress might add or, more likely, out funds, the initial request

strongly determined the relative amount finally allocated to any one

particular weapons system. Of course, the discretionary fisoal powers

of Congress were absolute, and at times, the relative priorities of the

Ordnance Department were significantly altered, all of which made the

legislative body an important participant in the deoisionmaking process.

In summary, the process was one in which the Chief of Ordnance,

a collection of officer boards, and oocasionally, congressional commit-

tees, all played roles. The Chief of Ordnance was at the center of the

process, although his actions and the recommendations of the various

boards were ultimately subject to the approval of the Secretary of War

and the great discretionary power of Congress. These influences would

combine in various degrees to provide direction to the course of the

development of American artillery.

In 1865, when the Chief of Ordnance, Brigadier General A. B. 4M4er

recommended that attention be given to coast defenses, he started the

i 1
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postwar deoisionmaking procese that was to gilvo tleole sal deveo1p-

menat of artillery a particular direction. S$hps were target at

coast artillery; therefore, the effective emwatS of s1ips va the

goal that drove coast artillery developmat. On had to be quite

large in order to exchange fire with sips of tMw linme sipy hbeeao

the ships themselves oarried ennone of sigmifieust else wM reap, aid

also because the increasing use of navel arew dowdnd g of greater

power. This led to emphasis on the developmst of heavy rUloler wuhi!

was large and immobile and, therefore, quite unlike the light artillery

of the field batteries.

Dyer was probably the moat controversial office? to ever serve

as Chief of Ordnance. By his own actions, he was responsible for nown

of the controversy; but it was not all Dyer's fault; his position was

inherently sensitive. His duties included the awarding of contracts j
to civilian producers of artillery materiel. The potential for dis-

content and recriminations among disappointed applicants was high. To

this must be added the volatile political atmosphere that prevailed at

the end of the war. Some Congressmen were ever ready to seize upon and

to exploit any charge of malfeasance within the Federal Administration.

The total effect of these distractions upon weapons development is

impossible to measure; however, it can be said with some assurance that

the controversies that boiled around Dyer certainly reduced the potential

for efficiency within the Ordnance Department.

Dyer was the third officer during the Civil War to hold the

position of Chief of Ordnance. His predecessors, Brigadier Generals

James W. Ripley and George D. Ramsey were both the recipients of criti-A

*ism for their handling of the Department. Ripley was very conservative
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in the adoption of new weapons, and Ramsey had the misfortune of incur-

ring Seoretary of War Edwin Cltanton's ill will. Ramsey hold the job
9

for only one year. In Septermber 1864, the commander of the Springfield
10

Armory, Major A. B. Dyer, was appointed in his place.

Twenty-seven years earlier, Dysr had been graduated from West

Point and commissioned in the Artillery. He served in the branch only
11

a year before transferring to the Ordnance Department. In 1084, he

had been a major for a year when he was advanced pest more senior

members of the Depart•mnt to the position of Chief and the rank of
12

brigadier general.

Dyer was a capable officer, but he assumed his position at a

difficult time. In January of 1864, not long before Dypr took office,

the Coittee on the Conduct of the War, a Congressional oommitteo of -i
Radical tendencies, had begun an investigation to:

whihinquire into the character and effioiency of the heavy
ordnance now provided for the armament of fortifications; .. ,
the amount of 'royalty' paid, and to whom, . . . ; the tests to i
which these guns are subjected; what proportion of our sea and land

armament is of rifled ordnance; when rifled gunswere introduced,
and the cause of the delay pertaining thereto., 1 4

The declared purpose of this yearlong investigation displays a measure

of suspicion and dissatisfaction over the conduct of the business of the

Ordnance Department. It was Dyer's misfortune that he inherited the

Department in an atmosphere of growing congressional displeasure.

In pert, the investigation was oaused by reports of the hazareoB

operation of some Union heavy artillery. During the war, 129 heavy

guns burst in service (see table 2). Parrott guns, used by both the

Army and the Navy, had the worst record; a total of 83 failed unexpeot-
15

edly. In the naval attack on Fort Fisher, 42 sailors were killed or

wounded by exploding guns. In comparison, the losses to enemy aotion



TABLE 8

SUMMARY OF UNION HEAVY ARTILIIRY BURST DURING THE WAR

Weapon Number

Parrolt 100-pounders (rifles) (CI, WI breeoh-bend)* 60

Parrott 150-pouhders (rifles) (CI, WI breeoh-band))" 12

Parrott 10-inch (rifles) (CI, WI, broeoh-bfnd)* I

Parrott 30-pounders (rifles) (01) 3

Rodman 18-inch (rifles) (CI) 4

Rodman 8-inch (rifles) (CI) 2

Rodman 15-inch (smoothbores) (CI) 17

Rodmmn 13-inoh (smoothbores) (CI) 1

Dehlgren 150-pounders (rifles) (CI) 3
;Dahgren 80-pounders (rifles) (01) 2

Dahlgren 50-pounders (rifles) (CI) 1
Dehlgren 30-pounders (rifles) (CI) 2

Dahigren 13-inch (smoothbore) (CI) 1

Dahlgren 11-inoh (smoothbore) (CI) 1

Miscellaneous wrought and oast-iron oannons 9

Tota 1 129

SOURCE: U.S., Congress, Senate, Report, Rep. Com. No. 266,

40th Cong., 3d sons., 1869, p. 217.

eCInCast-iron, WInWrought-iron.

S*Naval designation for 200-pounders.
M 9he 10-inch rifle wes a 300-pounder.
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were minor. It was a serious problem; naval gunners feared some of
16

their own weapons more than those of the Confederates. The Army

also had a problem with heavy artillery failures. Major General Quincy

A. Gillmore, in command of the siege of Charleston, told a congessional

cOmmittee that 23 of his heavy guns burst during a six month period.

* •Gillmore estimated that the large Parrott guns were able to stand an

average of only 310 rounds before failing. This was well below the

expected life of 1,000-1,200 rounds for heavy artillery.

It was a slightly nervous Parrott that cam to testify before

the Senate committee. He wanted to leave no doubt as to his motives;

he was quiok to point out that his 10-, 20-, and 30-pounders had pro-

vided excellent service to the Union; and to underline his patriotism,

he made it clear that he had not raised the prices of these guns
18

although the cost of material had increased greatly.

The problem, however, was with Parrott's big guns; and he

expressed understandable concern over their hazardous performance. He

postulated that the trouble was with the shells rather than the cannons.

As it happened, he produced the shell casings, and the government filled
19

them with powder. Perhaps Parrot's assertion was an attempt to avoid
full blame, but it was as plausible at the time as any explanation. But

others thought that the guns rather then the shells were at fault.

Major Thomas :. Rodman told the committee that the wrought-iron band

that reinforced the cast-iron breech in the Parrott design tended to

separate at every firing. The result, according to Rodman, was the loss

of the protection of the reinforcing band and the subsequent destruction
20

of the gun. The point is that the science of adopting both rifling

and wrought iron to heavy artillery was quite new and unsettled.
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Part of the problem with Parrott's heavy guns can be traced to

the rushed procedure that attended the acquisition of the weapons.

Parrott offered the first 100-pounder to the government in the fall of

1861. Immediately, Captain Stephen V. Benit, an inspector of ordnance

at the West Point Foundry, was ordered to test the weapon in conjunction

with the Navy. The gun was fired a thousand times without failing.

The success of the initial test and the good reputation of the smaller

Parrott models, combined with the emergency created by the war, genera-
21ted a rapid order for more of the 100-pounders. The difficulty was

that the guns were not uniformly reliable. A less rushed acquisition

might have exposed the weakness of the 100-pounders before they were

put into the hands of servicemen.

Although the committee was concerned about the bursting of

heavy artillery, it dealt rather mil-dy with the matter. It leveled no

charges and apparently damaged no careers, least of all that of Captain

Benit, the officer who tested the first 100-pounder; he later became

Chief of Ordnance.

The issue that really concerned the committee was why the

ordnance agencies purchased particular types of heavy artillery to the

exclusion of others. From the record of the investigation, it is

apparent that the lawmakers were trying to determine if certain inven-

tors enjoyod unwarranted preferential treatment in the procurement of

heavy guns. At the time, two names dominated the field of Army heavy

ordnance: Rodman and Parrott.

Major Thomas -T. Rodman was an ordnance officer of great creative

ability. He was a young men, just four years out of West Point, when

in 1845, he developed the principle of initial tension in oast-iron
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gun construction. Rodman's idea was stimulated by the tragic bursting

of a large gun on the steamer Princeton a year earlier. He became

convinced that the prevailing method Of cooling newly cast guns set up

stiins within the metal that invited future rupture. At that time,

guns were cast as solid pieces; bores were drilled later. In this

method of casting, cooling began with the outside and proceeded into the

inside of the metal. Guns cooled from the exterior, reasoned Rodman,

compressed the interior metal, establishing permanent, adverse strains

that were intensified when the cannon discharged. Rodmmn's solution

was simple; he envisioned casting guns with hollow bores and then

cooling the metal from the inside. This, he felt, would cause each

successive layer of metal to shrink onto the one before it, in much

the same way that rims were shrunk on wheels. The result would be an

even, permanent compressive foroe throughout the depth of the metal that
24

would give additional strength to the oannon barrel.

Rodman tried three times to interest the Ordnance Department

in his process. He offered it to Lieutenant Colonel George Taloott,

who was acting Chief of Ordnance; and later, in 1846, he approached the

head of the Department, Colonel George Bomford. In both instanoes, he

was rebuffed, Rodmen then took his idea to Charles Knap, a oivilian

proprietor of the Fort Pitt Foundry near Pittsburgh. Knap thought that

the plan had merit. Rodman returned to Washington, found Taloott, and

tried onoe again to interest the Department in his idea. Rebuffed the

third time, he asked Taloott if there would be any impropriety in

securing a patent and turning the idea over to private enterprise.

Taloott, seemingly glad to be rid of the bothersome lieutenant, said,

"Certainly not." Soon afterwards,Rodman entered into an agreement with

S•_
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Knap whereby he yielded one half of his interest in the patent to the
25

uma nufa oturer.

After several more yenrs of development, the idea was a remark-

able success. In 1859, Secretary of War John B. Floyd was sufficiently

impressed to order that all heavy oannons for land service be cast on

the Rodman principle. It is interesting that he acted without the

recommendation of the Ordnance Board. However, the Department fell into

line and began to purchase the weapons. The introduction of Rodman

guns was given a boost in 1861 when a mixed board of artillery and

engineer offioers met to consider the armament of coast defenses. They
concluded that the introduction of armored warships demanded guns of at

least 8-inch caliber. The great majority of coast artillery was well

below that requirement. An ordnance board that included Major Dyer

and Captain Rodman then recomended that the required guns be cast on
26

the Rodman principle. During the war, the principle was used in the

construction of substantial numbers of guns in sizes of 8-, 10-, and

15-inoh. By the end of the oonflict, the Ordnance Department had

become fully comitted to the Rodman design for heavy artillery.

In the context of today's bureaucratic morality, Rodman's

service on the 1861 board may seem to be a case of conflict of interest.

At the time, however, restrictions on such matters were not clearly

defined. However, it was an unfortunate situation, because Rodman's

association with the Ordnance Department offered detractors the suspi-

cion that he was engaged in collusion to further his own interests. His

participation on the board did nothing to allay those suspicions. In

addition, Dyer's early and lorg association with Rodman was a situation

that would return to haunt the former when he assumed responsibilities

-i .



91

for making decisions on heavy weapons as the new Chief of Ordnance.

The second major contributor to Army heavy ordnance was Robert

Parker Parrott. He has already been introduced in these pages; however,

this interesting man deserves a closer look. Parrott was oommissioned

in the Artillery in 1824. He soon ohanged his branch to Ordnance. In

1836, he resigned from the service with the rank of captain. For the
27

next thirty-one years he was superintendent of the West Point Foundry.

His relatively cheap and easily produced design for rifled artillery

helped to fill the rapidly expanding Union need for guns. The fame of

hia smaller artillery was uncontested; however, the tendency of his

larger calibers to burst made him a controversial contributor to the

ordnance of both the Army and Navy. He put a great amount of faith in

the supposed strength derived from banding the breech of a cast-iron

V cannon with wrought iron. He cast the barrels by the old solid-oars

Smethod. It was not until late in the war that he bagan to employ the

Rodman principle of casting, in addition to the wrought-iron band, in
288

cthe onstruction of heavy artillery. Although his service with the

Ordnance Department ended in 1838, like Rodman he was vulnerable to

implioations that his success in selling guns to the Army was more the

product of cronyism than merit.

The Committee on the Conduct of the War took a hard look at the

money paid to Rodman and Parrott. Rodman had yielded the half interest

in his patent to Knap three years earlier in exchange for a payment of

1/24 per pound for all subsequent castings; and as a civilian entrepre-
29

neur, Parrott claimed only a "fair" manufacturer's profit. These

explanations did not seem to disturb this particular group of lawmakers;

but congresuional interest in the money paid to Rodman was by no means
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over.

The propriety of military inventors holding patents on devices

purchased by the government was to remain in limbo for a number of

years. A military tribunal in 1868 issued the opinion that a government

employee, in or out of the service, should be permitted a patent right

on any invention, even though federal facilities might have been used

in the creation of the device. However, there was an exception; the

members of the tribunal felt that if it was the duty of the employee

to make experiments to improve a specific piece of equipment, then the

government should have the right to use the invention without further

compensation. In Rodman's case, the tribunal implied that he qualified
30

for a patent. The military court's opinion was not a definitive

resolution of the patent problem; and, of course, its interpretation

was not available to the Senate committee in 1865.

The question of patent rights aside, the Senators thought that

it was time to depart from heavy guns constructed of cast iron.

Virtually all American heavy artillery was made of the material. The

committee acknowledged that the Rodman guns were among the best smooth-

bore, cast-iron pieces in any service. But they thought that rifled

artillery was needed, and the adoption of rifling in large cast-iron

guns had been les than suooessful, as evidenced by the poor record of

the Parrott weapons. The committee recommended in its report that the

War Department introduce large-oaliber, wrought-iron guns into service
31

as soon as practical. Herein lay one of the seeds of difficulty that

was to degrade the efficiency of the Ordnance Department as an agency

of weapons development for the next fifteen years: with a steadfastness

that constantly provoked the anger of its oritios, the Department
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would remain eom•itted to cast iron in the construction of heavy

artillery.

At the time the committee oonducted its hearings, a large

wrought-iron gun was available to the Ordnance Department. Horatio

Ames, a New Ungland industrial pioneer, began experimenting with the
53

construction of vrought-iron guns about 1851. Ten years later, the

Navy Department had given him an order for five 50-pounders on an

experimental basis. The price was too high, and the Navy declined to
33

order any more. However, in 1863, President Lincoln became interested

in Ames' wrought-iron weapons and personally gave him an order for

fifteen. He stipulated that they were to be at least 100-pounders.

And if they were found to be better than service guns of similar caliber,

Fi the President promised to advise the appropriate authorities that Ames

be paid at a rate of 854 per pound of cannon weight. Interestingly,

Lincoln wrote a subsequent memorandum which said, "If Horatio Ames will

make ten wrought-iron guns after his method, which shall answer satis-

faotorily such tests as I shall order, I will see that he gets paid i1
35

per pound for each gun." Considering the relativoly high first price

of the weapons, 854 (Rodman guns were being purchased for 7 8/104 per
36

pound), it was a curious memo. In any event, Ames did provide fifteen

7-inch guns (125-pounders) in September 1864. Lincoln ordered a mixed

board of Army and Navy officers to test the weapons at Bridgeport,

Connecticut. The board included one Army ordnance officer, Major
37

Theodore T. S. Laidley. The first gun was successfully tested, and

the board unanimously reported in October that:

Ames' wrought-iron guns possess to a degree never before
"equalled by any cannon of equal weight offered to our service, the
essential qualities of great lateral and longitudinal strength, and
great powers of endurance under heavy charges; that they are not
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liable to bersi explosively and without warning, even when fired
-- under very ULih charges; and that they are well adapted to the

wants of the servioe generally, but eupecially wherever long
ranges and high velocities are required. 3 8

Addilional tests, at the time apparently successful, were being

made on the Ames guns when the inventor testified in the closing days

of the congressional oommittee's investigation. He stated that the

price of %he fifteen guns was 854 per pound, but that the price for

additional weapons would be a dollar. His explanation was that wrought-

iron weapons required much labor to produce and that the cost of both

labor and material had risen. Ames estimated that he could supply a

200-pounder (about 8-inch) for $28,000. In contrast, tie largest Parrott

gun, the 300-pounder (10-inch), was available for $5,000; and the
39

largest Rodman smoothbore, the 15-inch, was being produced for $7,500.

In spite of the high price 6f the Ames weapon,the comittee urged the

rapid adoption of wrought-iron guns.

Dyer had assumed the responsibilities of Chief of Ordnance mid-

way through the oongressional investigations. In October 1865, nine

months after the issuance of the comittee's reoommendations, he

published his first annual report.

In that report, his emphasis on heavy artillery is clear. "The

estimates [Dyer's] for the next fiscal year call for appropriations onlZ

for continuing the armament of our permanent fortifications, and for the

work already begun for increasing the manufacturing and storage capacity
40

of the arsenals, . . However, in the appropriations for armament,

the Ames gun was dropped from consideration. All rifled artillery

accepted by the Department was subject to proof-tests of ton rounds.

Two of the Ames weapons had buret in proof; a third, bored up to 8 inohe

in a separate experiment and fired Awenty-four times, also failed. Dyer
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announced that "The failures . . . indicate that these guns cannot be

relied upon, and that no more6 of them ought to be made for the depart-
41

mont." At the some time, he ordered the construction of all the

heavy artillery carriages and cast-iron barrels that manufaoturing
42

facilities could produce. This was the beginning of a great and

continuing postwar emphasis by the Ordnance Department on the develop-

mont and production of cast-iron heavy artillery for coast defense.

In the five years that followed the war, the Department did a

negligible amount of work on field and s;aege artillery. In 1866, Dyer

reported that experimental wrought-iron field and siege carriages had

been constructed and tested. It was certain, he said, that the new
43

designs would replace carriages of wood. His optimism was premature.

Although the Department was not opposed to the use of wrought iron in

carriages, the designs by Majors Thomas J. Rodman and James G. Benton

progressed no further than the experimental stage. It was not the

fault of the materiel; the Chief of Ordnance subsequently decided to

ignore further effort in the area for reasons of economy; he chose to

rely instead on the great glut of wooden carriages produced during the
44

war. Before the decade turned, the Departmeatdid begin the design

of a 3.5-inch field gun. It was to look similar to the 3-inoh piece,

and it was to be constructed from either bronze or wrought iron. However,

like the new wrought-iron carriages, it never got beyond the development
45

stage.

There was no pressure on the Department to give any emphasis to

the development of light guns. William Barry, the foremost artilleryman

in the Army, felt that the proportion of tifled guns to smoothbores was
46

already greater than necessary; and in addition, he was completely
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opposed to the adoption of the new concept of breeoh-loading (introduced

to the Union Army in the Whitworth). In his words, "There is scarcely

any advantage in having a field-gun load at the breech; indeed, as far
47

as rapidity of firing is concerned, it is a disadvantage." And

William T. Sherman, when he became Commanding General of the Army,

stated clearly, "In field guns the experience of our late war demon-

strates that we have in the Napoleon twelve-pounder smooth-bore, and in

the three-inoh ordnance rifled gun, all that is to be desired at this
48"

tim." Neither the Ordnance Department, the Artillery, the Comanding

General of the Army, nor the Congress displayed much disoernable

Interest in the improvement of field artillery materiel. The product

of all this satisfaction with the status quo was that the Ordnance

Department was free to devote its energies to the development of heavy

guns.

The controversy over the relative merits of wrought and cast-

iron construction did not effect field artillery. The 3-inch rifle, a

Department design, was made of wrought iron; and the 10-pounder Parrott

had a oast-iron barrel with a wrought-iron band around the breech, both

served well during the war. With the relatively small 3-inoh rifle, the

cost of wrought-iron construction never became an issue; and the light

charges used in field artillery did not expose problems with either

metal. However, not many years in the future, greater power would be

demanded from light guns. By then, the issue of the best cannon metal

would be solved, largely because of the requirements of heavy artillery.

The problem with heavy artillery was twofold. First, the large

charges of powder used to drive heavy projectiles put tremendous explo-

sive pressures on gun barrels; therefore, much strength was needed to
I.'-
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to absorb the force. The second problem was that rifling increased

propellant pressures. The projectile of a rifled piece engages spiral

grooves an it travels down the barrel; this causes resistance and a

buildup of gas pressure as the grooves impart a stabilizing spin. Of

oourse, the pressure can be reduced by decreasing the size of the pro-

polling charge, and this was done; in a smoothbore, the charge was

K about 1/2 of the weight of the projectile; and in a rifled piece, iti 49

was about 1/10. But the charge could only reduced to a certain point,

after that, the trade off in decreased range made rifling impractical.

Therefore, in order to maintain range in heavy artillery, a great

strength of metal was required to retain the propelling pressure.

Rodman had already contributed significantly to a solution of

the pressure problem in big guns. In 1859, for a while, he had shifted

his inventive genius from the casting of metal to the manufaoture of

powder. For several hundred years i% had been known that gunpowder

burned faster when it was ooarse than it did when it was packed in a

finely powdered form. The reason was simple: coarse grains were

exposed to more air than packed, fine powder. Rodman decided that by

carefully controlling the size of powder grains it would be possible to

vary the rate of combustion. To test his hypothesis, he had the duPont

Company produce six batohes of gunpowder, each with a specified grain

size ranging from 0.10 to 0.40 inch. The test was a success; and the

Army quickly adopted "mammoth" powder for heavy artillery (0.9 to 0.6

inch), and "cannon" powder for field guns (0.35 to 0.25 inch). The

larger grains exposed less surface to the air; therefore, they burned

more slowly. As a result, a dangerous, instantaneous development of

great pressure from a large charge of powder could be avoided without a



98

significant loss in total propelling force. Rodman took his inveUti-

gations a step further with the iniroduotic.i of the "perforated cake,"
50

which was a compressed wafer of gunpowder with holes throught it. The

improved design permitted increased accuracy in the control of propul-

sive force, but the cost of production prohiltted its adoption by the
51

Army. Rodman's work with powder could not by itself solve the pros-

sure problem in heavy artillery; dehieners were dreaming of guns of

yet greater size, and the use of rifling was adding an awesome oompli-

ocaion.

The technical question %hat still faced the Ordnance Department

war what metal could withstand the pressures in large artillery the

best? Wrou~hi and oast-iron construction eaoh had weaknesses. Because

of the nature of its manufacture, wrought iron could not be cost into

the shape of a cannon; pieces had to be made separately and then

welded together to build a baerol. The Ames gun was built primarily of
52

concentric rings. The welds were the weakest points in the oonstruo-

tion, and they contributed to the lack of uniform reliability of %he

guns under the pressures of large charges.

of a cannon. It did, however, have drawbacks. Castings had been known

to burst spontaneously on cooling; end it was not uncommon to find
54

oevities in the metal. Dyer, responding to charges in public journals

that oast-iron ordnance was worthless, found it necessary to explain in

his 1867 annual report that the Department maintained high standards on

the quality of metal that it would accept; and as a result, many cast-
55

iron guns were oondemned before they left the factory. There was

another weakness to cast iron: it was brittle. Too brittle to take

i !-..--
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very well the pressures in large rifled weapons.

In the midst of the metal controversy, Dyer requested a board

of artillery, engineer, and ordnance officers to review the needs of

coast defense. They reported in 1867 that:

'there would probably be required for the permanent
fortifications, in addition to the ordnance now on hand, 805
smooth-bore guns of 20, 15, and 13 inches calibse, 810 rifles
of 12 and 10 inches caliber, and 300 mortars of 15 and 13 inches
oalibze, to be provided from time to time, as the readiness of
the forts to receive armament, the capacity of the foundries for
its manufacture and the appropriations applicable to its procurement
may warrant.' 57

Although he realized that more time was needed to develop rifled weapons,
58

Dyer wanted to produce the cast-iron smoothbores immediately.

With good cause, one might wonder why the board recommended the

purchase of such a large number of additional smoothbores in an age in

which rifling was the growing attraction. The obvious reason is that

the design of large rifled weapons was still fraught with difficulty.

But beyond that, some officers considered smoothbores to be more effi-

olent than rifles against ships at short ranges. Smoothbores generally

had higher muzzle velocities than. rifles of the same caliber. Of

course, the advantage reversed at long ranges, because the velocity of

the spherical projectile dropped off more rapidly than that of the

elongated one. Butat ranges of 1,000 yards or less, the higher velo-
59

city of the smoothbore round contributed to its crushing effect. The

smoothbore Rodman guns were designed to "rack" the armor of ships--to
60

break metal by concussion. In contrast, rifled projectiles tended to

penetrate, which was to be an advantage as naval armor improved.

In spite a~the difference in opinion on cast-iron guns, Dyer

must have felt that his standing with Congress was secure. He petitionei

the lawmakers for relief from an old debt to the government. Their
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reply, in 1867, was a clear indication that he could expect trouble

ahead.

Six years earlier, as a captain in command of the arsenal at

Fort Monroe, Virginia, Dyer had been entrusted with $9,778.42 in

public funds. He maintained that the money was held, as required by

law, in the United States depository twenty-five miles away at Norfolk.

¶ Dyer's problem began when Virginia seceded. He said that he was unable

to retrieve the funds after the passage of the ordinance of secession.

The money was never recovered by the Union; and after the war, Dyer
61

petitioned Congress for relief from responsibility.

The matter was turned over to the Military Committee of the

Senate for investigation. The committee, in a harsh report that was
62

critical of Dyer, recommended against relief. The Congressmen cast

suspicion on the truthfulness of Dyer's evidence, all but charged him

with negligence for not withdrawing the funds in time, and even implied

that he might have converted the money to his own use.
The committee was headed by Taoob M. Howard of Michigan, a

Senator placed among "the most radical type" by Representative James
64 •

G. Blaine, his contemporary and author of Twenty Years of Congress.

Radical opposition to President Andrew Johnson's Administration had

reached a vehement level by the time Dyer submitted his petition. It

is impossible to determine how much, if at all, politics might have

influenced the committee's decision; certainly a scandal involving Dyer

would have reflected badly on the Administration.

In 1867, Dyer's difficulties were just beginning. Three months

after the investigation into his loss of funds, the Select Committee on

Ordnance, also headed by J. M. Howard, began hearings on the purchases,

i -
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65contracts, and experiments of the Ordnance Department. The investi-

gation lasted into 1869 and covered a wide range of Department activi-

ties. In the beginning, however, it focused on Dyer's integrity in

past government purchases of artillery ammunition. The committee

issued a special report on the matter,which ended with the reocommendatica

"That the President be respectfully requested to remove Brevet Major
66

General A. B. Dyer from the position of Chief of Ordnance .... "

The recommendation was based on the accusation that Dyer hau used his

position for personal financial gain.

The history behind the accusation began in 1859, when Dyer, then

a captain, proposed to the Chief of Ordnance that the Department develop

projectiles with soft metal expanding caps at the bass for use in
67

rifled artillery. Like smoothbore cannons, most early rifled guns

were loaded at the muzzle. Ordnance designers were faced with two

problems; first, a rifle round had to fit loosely enough in the cannon

to permit the loader to ram it down the bore; second, it had to fit

tightly enough to trap propelling gas and to engage the spiral grooves

when the gun was fired. Dyer sought to solve the dilemma by designing

a shell with a base that would expand under the force of explosion.

It was not a novel idea: the Minie bullet worked in much the same way;

and Ephraim Whitman, an American, had patented a very similar concept
68

five years earlier; but Dyer seemed to think that the invention was his.
69

However, he never took out a patent on it. Dyer's design soon

appeared in shells manufactured by two oivilians, Robert Parrott and
70

3ohn Absterdam.

As the war entered its last years, several civilian inventors

sought government contracts for artillery ammunition. One of these was

- ~ . ...-..S±
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Clifford Arrick, the designer of the Eureka projectile. The Ordnance

Department tested the shells provided by Arrick, Absterdam, and several

others. Of six shells tested, the Eureka was listed as first in order
71

of merit, and the "Dyer" Absterdam was last. Subsequently, however,

as Chief of Ordnance, Dyer purchased only 5,000 of the Eureka projec--
72

tiles while ordering 68,000 of the Absterdam variety.

In Howard's congressional hearings, Dyer was accused of

collaborating with the "Absterdam party" for financial gain. An attorny

for Absterdam interests testified that A. C. Dickson, a contractor for

the shellt had promised Dyer monetary compensation based on the size of
73

the contract. Diokson's wife corroborated the testimony. It was

damning enough evidence, but the accusations broadened to include the

reason for Dyer's appointment as Chief of Ordnance.

It was the oommittee's conclusion that Dyer had been appointed

to the post so that the "Absterdam party" might secure lucrative

contracts for artillery ammunition. Referring to the vaguely defined )
"Party," the Senate report states: '

Impressing, t. their'the President [Lincoln] and his political
friends, . . their influence was exerted to induce General Ramsey
to issue a large order for these projectiles, for service; but
he [Ramsey] honestly and, as the result shows, most properly resisted
all such influence, . . . the Absterdam party, despairing of their
power to have their shell bought by General Ramsey, deliberately
went to work to have him removed; . . . they not only succeeded in
this, but . . . ; they actually named as his successor Major A. B.
Dyer. Mr. Dickson testifies that he had been assured by Major
Laidley [Ordnance Department] that if Major Dyer should be made
Chief of Ordnance, the 'Absterdam party' would get all the orders
they wanted, . . .74

That Lincoln was interested in the shell is indisputable. He
75

did encourage a reluotant Ramsey to buy some for evaluation. And in

an order to Captain James G. Benton at the Washington Arsenal directing

that a test of the shells be conducted, the President referred to



103
76

A. C. Dickson as "my friend." However, former Secretary of War

Stanton testified that he alone decided that Dyer should replace Ramsey

and that the President did not initiate, but only approved the
77

decision.

The investigation was a vicious affair with political over-

tones. The charges made in the report were released through the press

to the public. The Chief of Ordnance was incensed; and he boldly wrote

to Secretary of War Tohn M. Schofield requesting ", . . . that I may

be brought to trial before a court-martial, at an early day, on each

and all of the offences charged against me in the report of the Select
78

Joint Committee on Ordnance, In response to Dyer's request,

a military Court of Inquiry was convened in Washington in November

i- 1868.

The investigation of Department activities begun by Senator

Howard's committee in 1867 had continued through the session of the

Court of Inquiry. The question of Dyer's involvement with the

Absterdam Interests was treated separately from the other issues that

drew the scrutiny of the committee. The report on Dyer was issued in

July 1868, and the Court of Inquiry convened in November. In January

1868, prior to the issuance of the July report, Dyer appeared before the

committee to answer questions about royalties paid to Rodman.

It was a tight-lipped Dyer that took his seat before Howard's

group. With replies that were cold and barely more than monosyllables,

he responded to needling questions about royalties collected by Rodman.

He answered that he knew little about the inventor's patent arrangements.

The inquisitor suggested that total royalties already paid amounted to

about $263,660, of which half belonged to Rodman. The Congressman

[I".
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implied that Rodman, with Dyer's assistanoe, was becoming a rich man
80

as a result of his association with the Ordnance Department.

At the time of the investigation, Rodman was assigned as

Constructor of Ordnance for the Department, a particularly sensitive

position for the man under the circumstances. Among his duties was

responsibility for determiting what kind of metal shoud be used for
81

gun construction.

The paranoia that Dyer must have felt was shared by at least

one of his interrogators. A year earlier, the committee had passed a

resolution calling for a halt to acquisitions of cast-iron heavy artil-

lery. The Secretary of War had subsequently ordered Dyer to buy no more
82

without his authority. Dyer later wrote in his annual report that

"Persistent efforts have been made for some time past by ignorant or

designing persons to destroy public confidence in the heavy guns which

8~3
have been provided by the ordnance departments of the army and navy."

Dyer had not made the category of "ignorant or designing persons"

sufficiently exclusive; it was too easy for his congressional inquisi-

tors to infer that they might be included. Dyer must have shifted a bit
84

in his seat as he explained that, that had not been his intention.

The anger of the Congressmen was further excited by the testimory

of civilian inventors. Horatio Ames complained to the committee that

the government had rifled some of his cannons with a twist that was too

slow, one that insured that the guns would burst. He added that some of

his pieces were test-fired with excessive propelling charges, which un-

fairly disqualified the guns from purchase, because the government had

rules against taking into service cannons that had been tested under gret
85
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an ordnanoe test officer, was willing to admit that the rifling and
86

powder were inappropriate. However, in defense of the ordnance agen-

oies, it must be said that the guns were of a new construotion, and as
87

a result, excessive testing was not necessarily unreasonable.

Norman Wiard, another civilian, was called to give his opinion

on heavy artillery. Like Ames, he had been disappointed in a past

attempt at a government contraot. Wiard did not limit his criticism

to simple facts as he lashed out at the performance of military weapons

developers:

; how much life of citizen soldiers and honor of the
nation have been misdirected and wasted, . . . I am, . . . con-
fident that no example of such imbecility of invention and paucity
of practical results ever before attended an effort conducted
with so much flourish, on so grand and exensive a scale rthe
development of heavy artillery] ... * 8*

The tone of Wiard's condemnation was reflected in the final conclusions

of the committee. I

In February 1869, having completed its work, the committee

issued a report of findings. It was a scathing denunciation of the

weapons development agencies of both the Army and the Navy. Committee

members were harshly critical of ordnance officers for failing to pro-

vide the nation with effective, rifled, large-oaliber guns. European

designers had done no better, and the Congressmen were willing to admit
89

it, but that did not mitigate theit anger. They charged the officers

of the Department with incompetency:

Meohnios is an exact science, and ignorance . . . in the construo-
tion of guns would seem to show either want of knowledge of its
prinoiples, failure to understand their application, or super-
fioiality of investigation, surprising in men whose %6 ds have been
from boyhood trained in the direction of a specialty.

Also, they accused them of laziness:

. • . , the ordnance officers, knowing their positions secure to
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! %them for lifoe, have not felt the incentive to exertion and
improvement which stimulates men not in governmen employ, and
they have become attached to routine and to the traditions oftheir corps, joeloul.of innovation and now ideas, and slow to

adopt improvements,.

And, they celled them arrogant:

S. . , these officers, educated to a specialty and proud of their
positions, come to look upon themselves as possessing all the
knowledge extent upon the subject of ordnance, and regard citizen
inventors and mechanics who offer improvements in arms as ignorant
and designing persons, ld pretentious innovators, who have no
claim to consideration.

But, perhaps the most damning accusation was conflict of interest:

* . . prominent officers have been inventors of arms, and have
possessed sufficient influence to secure the adoption end retention
in service of their inventions fr;luently without dus regard to
the question of real merit, - - 0

It would be no understatement to say that these were strong allegations

of general misfeasance. The record o! the Ordnance Departuaent was

certainly not above suspicion, but by the late 1860's antagonisms

between the 6ommittee and the Department seemed to maintain their own

momentum, the product of emotion as much as reason.

The Congressmen reoo-mended that officers be prohibited patent
94

rights on inventions used by the government. The poli',ioal hazards

of holding a patent were clear. Although officers continued to produce

novel ideas that contributed to the development of Amerioan ordnance,

it is impossible to determine to what degree the example of the inuendos

that attached themselves to Rodman might have discouraged military

inventiveness among other soldiers.

Having considered the matter of patents, the oommittee moved

on to attack the very existence of the Ordnance Department. They

re-ouended that it be entirely abolished and that its duties be
95

transferred to the Artillery. The reoommendation rekindled anf
S .. . . . . . .. - I ;
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argument that had smoldered over sinoe the establishment of the

Ordnance Department.

The committee made other roooimendations, but the one of most

immediate importance to the Ordnance Department was that work oease

entirely on the armament of fortifications. The Congressmen were not

opposed to coast defense, but they were very much against Dyer's program

of acquisition. They regarded smoothbores as obsolete and money spent

on them as wasted. And while they were in.favor of rifled guns, they

were opposed to Dyer's now plan to satisfy the requirement by rifling
96

Rodman smoothbores. The record of cast-iron, rifled artillery was

by no means oxoellent, but it was not clear that any other metal was

better. The committee stopped short of recommending that Ames' gun

be adopted; it did, however, insist "That every encouragement should be

given to inventors (civilian] , and a full and fair trial accorded to

all devices offered to the government that promise a solution to the
97

ordnance problem.

The Court of Inquiry, called to investigate the July 1868

charges against Dyer, had been in session during the final months of

the ooumaittee' investigation. The evidence against the Chief of .

Ordnance was reheard by four general officers headed by George H. Thomas

(of Rook of Chiokamauga fame). The court cleared Dyer of all charges

of misconduct. On the central issue of the alleged manipulation of

contracts for personal gain, the generals determined that Dyer had

received no compensation and that any claim by Dyer for royalty rights

was no more sinister than the simple '... pride of an inventor or a
98

desire to protect the interests of the United States." The court did

not accept the allegation that Dyer sought financial compensation. The

Ii '
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findings of the court give %he fain% appearance of a "whitewash;" but

on the other hand, Dyer seems to have been somewhat "railroaded" in the

previous congressional hearings.

Whatever the truth may be, the case presented by Dyer's detrao-

tore was seriously Injured by a countercharge made by Major Benit and

confirmed by Benjamin Hotohkiss, a notable civilian designer of ordnance.

Benot declared that Clifford Arriok, had asked Hotohkiss in 1867

". . . jo join a ring of speculators in projectiles, in order to reoon-

struct the Ordnance Department for the purpose of putting their own

projectiles upon the government.... " Arriok, one of Dyer's ac-

ousors, was the inventor of the Eureka projectile which had been por-

trayed as unfairly ignored by the Chief of Ordnance in the congressional

investigations in 1867. After hearing this and other testimony, the

court recommended that no further aotion be taken against Dyer.
100

President Grant approved the reooomendation of the court in May 1869.
|No doubt bolstered by the court's decision, and as if to prove

that he could not be intimidated by the weight of oongressional oriticim

against him, in 1869 the irrepressible Dyer continued his emphasis on

cast-iron weapons. The engineers of his department successfully

increased the propelling charge for the 15-inch smoothbore, giving it

greater effectiveness and new importance, according to Dyer. In additcz

they were conducting experiments with smoothbore guns of even greater

size--two 20-inch mammoths that had been built earliet in the decade.

In his continuing work on smoothbores, Dyer was supported by William
101

Sherman, still the Commanding General of the Army. In a letter to

Dyer, he wrote, "I have no faith at all in long range firing on land or

on the seacoast. Zither a 10-inoh or 15-inch smoothbore has range and
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accuracy enough for practical effect." Sherman's only recommendation
103

on rifled artillery was that experimenta should continue.

Earlier, with the approval of the Seoretary of War, Dyer had

ordered the construction of seven cast-iron, rifled guns in calibers of

8-, 10-, end 12-inches; and, it was with embarrassment that he had to

admit that several had failed in recent experiments. However, the Chief

S-of Ordnance finally appeared to be willing to give the ideas of civil-

line a fair hearing; he secured permission from the Secretary Of War to

solicit the construction of one 10-inch and one 12-inoh wrought-iron

rifle from any manufacturer who would agree to his specifications. His

principal requirement was that the inventor would be paid double the

oostcf4 cast-iron gun if his wrought-iron weapon proved to be twice as
104

durable. If the Ames' prio of one dollar per pound wrought iron

was taken as a guide, at a time when cast iron was selling for a little

over seven cents, it is easy to see why there was no rush of appli-
105

cents. If Dyer was a rascal, he was certainly en unreoonstruotable

one.

His intrans3igence was met by equal stubbornesa from Congress.

In 1869, the Army board on ooast defense had recomended the acquisition

of large-caliber artillery in the following numbers and types: 810

smoothbores, 810 rifles, end 300 mortars. Three years later, not one of

the guns had been provided, despite Dyer's repeated annual request for
106

funds. Even the Chief of Ordnance's assurance that Rodman's patent

had expired could not pull money from the lawmakers for cast-iron
107

artillery.

The Ordnance Department ended the decade of the 1860',

alienated, in general, from the community of civilian ordnance inventors,
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estranged from Congress, and firmly commitbed bo the oonstruobion of

ost-iron heavy artillery; all of those were liabilities. The oontro-

versiem that boiled around Dyer oertainly reduoed the efficiency of the

Department., although the total afectJe is Impossible to gaeo. The

Department entered the next€ decade under the full weight of its handi-

caps from the last onso

I
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CHAPTER V

1870-1874: SCATMErD SUDS OF TECHNOLOGICAL CHANGE

The firs- half-deoade of the 1870's was a period of stagnation

in the development of American field artillery materiel. At %he same

time, however, it was the seedground of several ideas that would help to

determine the direotion of future development. The initial receptive-

neso of the Ordnance Department to some of the ideas was unonthusiastio

at best. The ideas would flower at various rates; a few would not reach

full bloom for many years. An the agency charged with the development 'I

materiel, the Ordnanoe Department, with it. stronghs and weaknesses,

was at the center of the evolutionary process.

In 1870, Dr. William E. Woodbridge, of Now York, attracted Dyert

attention with a plan to construct a 12-inoh rifled gun of bronze end
1

wire. Woodbridge had pioneered the wire oonstruotion of 0annon barrels

in 1850. His plan was to wrap wire upon an iron tube and then strengthe

the windings by brazing them with molten brass. In the early 1860's,

he had successfully oonstruoted a 2.5-inoh gun on his principle, but an
2

attempt at a 10-inch model ended in failure. Nevertheless, Woodbridge's

plan was later reviewed by a board of offioers, who recommended that it

be used for the construction of a 1l-inch rifle. The reoommendation

was approved by the Chief of Ordnance and the Secretary of War in 1870.

Dyer then requested that Congress provide $200,000 for the manufacture

and test of the weapon.

His request for money was made neoessary by a law passed by

Iii1



Congress that year, which required that the unexpended balances of eppro.

priationa not designated as permanent or indefinite be returned to the

government surplus fund. The oct removed such money from further

Ordnance Department use. Dyer had planned to use unexpended funds for
4

"the purchase and test of the Voodbridp weapon. The oongressional move

caught him by surprise, and denied him the flexibility that he had

prtviously enjoyed in the use of unespended money for development pro-

jeoU. To no avail, in October 1871, Dyer repeated hit request for
5

funds for the Woodbridge gun, Meanwhile, there had been a war in

Europe.

In July 1870, France had declared war on the German Confederaticn

headed b7 Prussia. It was a prjoipitou8 move by Napoleon III, Emperor

of the French. Within two months,his armies were shattered, and he

was a prisoner. Although hostilities continued until May 1871, the

swiftness of initial German successes captured the imagination of the

world.

The Austro-Pruheeen War in 1866, coming as it did only a year

after the and of the American Civil War, went largely unnoticed by the

United States Army--an army still resting in the aftermath of its own

recent success. By 1870, the tendency of the Army to look inward on

itself had dissapated enough to permit some absorption of the lessons of

the Franco-Prussian conflict. In general, the artillery lessons • the

war served only to reinforce the concept of direct fire.

The Prussians aggressively employed field artillery, not in the

far-forward manner of Napoleon, for the rifle prevented that, but up

front and in mass to the maximum extent practicable. They placed guns

near the head of an infantry column with the intent of bringing massed

J
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fires upon the enemy as soon as contact was made. Against infantry in

the open, artillery was deadly; but when riflemen fired from behind

cover they could still drive guns from the field. At the start of the

war, there was some question among foreign observers about the effective-

ness of the participating field artillery, particularly that of the

French. However, the conflict had not raged long before the power of
9

the Prussian guns became evident.

"[ The effectiveness of the Prussian guns was the greatest taotioal

surprise of the war. Four years earlier in the war with Austria, the

Prussian field artillery had performed poorly. At that time, they used

a mixture of both smoothbores and new rifled breechloaders. Also, they

employed the Napoleonic taotic of retaining a-large portion of artillery

I in reserve. In the four year interval that preceded the war with

France, the Prussians gave great emphasis to the improvement of their

artillery. In essence, they did three things: stressed training,

equipped themselves completely with rifled breechloaders, and abolished

the concept of an artillery reserve. In contrast, when war cams in 187C6

the French still used rifled muzzle-loaders and continued to hold many
10

of their guns in reserve for special concentrations. In the test of

battle, the Prussian artillery achieved a clear superiority over that of

the French.

In hindsight, the advantage of breech-loading artillery seems

indesputable; but the matter was not so clear in 1870. An observer for

the British press reported from Metz that Prussian gunners often had

diffioulty working the mechanical breeches. In addition, loaders had

to take time to move from behind the pieces to avoid the sharpe recoil

when the weapons were fired. Muzzle-loading artillery suffered neither
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of these defects. i: :

tEven the advantage of massing all guns to the front rather than

retaining some in reserve did not universally impress soldiers. In the

United States, influential artillerymen had been proponents of a reserve

before the War of 1870, and their advocacy was little reduced by the

results of that conflict. The American artillery historian Lieutenant

William Birkhimer reflected the prevailing attitude of his oontemporaris

in the 1870's when he wrote ". . . it is not admitted that this [the
12

Prussian deployment of all guns is the only proper method." Birkhime

realized that the Prussians concentrated their guns rapidly to the front

to prevent them from being destroyed in detail and to gain an ascendancy

of fire; but he saw more of an advantage in the flexibility that

accrued to the commander who withheld a portion of his artillery from 33

the battle, with the intention of concentrating it at a decisive place.

The attitude of American artillerymen, as typified by Birkhimer,

was, in part, the result of a lingering belief in the Napoleonic

decisiveness of cleverly executed tactical maneuver. What they failed

to fully perceive was that weapon technology was producing a subtle

shift toward the dominance of the great lethality of modern firepower.

And the shift was indeed subtle, because the ingredient of maneuver,

so difficult for the Army of the Potomac to achieve in the final months

of the American Civil War, was clearly alive and well again in 1870.

The Prussians won the war in a few months, in part, by combining

aggressive firepower with a combination of strategic offense and tactical
14

defense. By 1870, both the Prussians and the French held the opinion

that modern firearms gave the defense a devastating advantage. The -I

Chief of the Prussian General Staff, Helmuth von Moltke, had a plan to
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avoid deadlock: it was to bypass defensive positions, if possible.

If an attack was necessary, then it was to be done only after a heavy

artillery bombardment. His third option was to seize ground in an at"
15

tempt to compel the enemy to attack. In battles up to and including

Sedan, it was typical that German columns would move to occupy positions

on the flanks or rear of French forces, which would cause the defenders

to leave their positions and attack in an attempt to clear the threat-
16

ened sector. The tactic gave the invader the advantages of the

defense.
17

Trenches were used during the France-Prussian War; but the

deadlock that they had helped to generate six years earlier in the

American conflict failed to reappear. Of course, there were differences

between' the two wars. In 1864, the mobility restriction of the

Wilderness and the defensive resignation of a long exhausted Confederate

army combined with the deadly effect of the rifle to add power to the

trench. The full equivalents of the first two factors were absent from

the fight in 1870. There were other considerations that contributed to

the suocesful mobility of the Prussian Army: the quality of generalshirp

the advantage of the General Staff, and effective mobilization to name

three. But the point is that the trench had greater impact in the

earlier conflict in America than it did in the War of 1870. As a result$

the challenge that the trench posed to the concept of the direot-fire

employment of field artillery was reduced. This inconsistency in the

test of war led to a rehabilitation in the reputation of direct-fire

field artillery.

Historian 3. F. C. Fuller has cited the Franco-Prussian War as
18

an example of the growing power of artillery over infantry. Without
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question, the deadly effect of field guns against men in the open had

been demonstrated; but the truth of that matter had never been in doubt.

What was absent from the war was the full effect of the neutralizing

power of the trenoh--a power so aptly demonstrated in the earlier con-

It was not long after the War of 1870 that experiments in both

Bavatia and Switzerland, reported in America, tended to refute any

perception that the relative power of field artillery was on the rise.

At a range of 800 yards, rifle fire was judged to be three times as

deadly as that of artillery. However, these were test situations; and

the riflemen were said to be marksmen. As a consequence, a correlation19

of the results to the reality of the battlefield was difficult. Be-

tween the uncontrolled tests of battles and the controlled, but perhaps

unrealistic, experiments of war games, the truth of the efficiency of

field artillery was clouded.

In any event, the adoption of breech-loading rifles was making

even shallow shelter trenches practical. Infantrymen could load the
new weapons from the prone position. Within four years after the War of

1870, the U.S., Army began to issue, for the first time, entrenching

tools to individual soldiers. The action was combined with the test of

a system of rapid field entrenchment more extensive than any the Army
20

had yet employed. In Europe, the Austrians would not allow even the

frozen ground of winter to deny them the cover of field fortifications;

it was reported in the United States that they had successfully tested
21

the protection of snow parapets against both rifle and artillery fire.

Although field fortifications had not been a significant factor in the

War of 1870, concepts of their employment were growing.

1 - -lh. ... ..
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If the Franco-Prussian War had any effect on American ordnance

development, it was to rAinforos satisfaction with the status quo. Not

surprisingly, the most immediate effect of the war was the precipitation

of another integrity controversy within the Ordnance Department. In

February, Senator Charlea Sumner introduced a resolution in the upper

house calling for an investigation of the sales of ordnance stores made

by the government during the war. The resolution waz accompanied by an

allegation of collusion between American officials and arms purchasing

bI agents of the French government, with a subsequent lack of accounta-
22

bility for up to $1,700,000. Both the Senate and House initiated
23

investigations into the matter.

The end of the Civil War left the United States with a great

surplus of war materiel. It was government policy to dispose of un-1 needed ordnance stores in either public or private sales. The Ordnance
24

Department handled the sales. After the initial disasters suffered

by the French in 1870, they began to purchase great numbers of surplusV iweapons from the United States. Since it was contrary to the status of

a neutral to provide arms to a foreign belligerent, the French did their
25

purchasing through various private contractors. Sumner alleged that

ordnance officers dealt with the contractors knowing that they were
26

acting as agents for the French government.

Evidence on the extent of such knowledge among ordnance officers

is contradictory. On 13 October 1870, Dyer came into the possession of a

telegram that indicated that W. C. Squire, an arms purchaser, was buying

weapons for transfer to France. Dyer immediately informed the Secretary

of War, William Belknap, that Squire was an agent for the French.
27

Belknap then ordered the sales to cease, Althcugh Dyer exposed Squire



118

as an agent of France, the Ordnance Department seemed to permit sales

to other contractors. Significant quantities of weapons continued to

move through the port of New York. The ordnance officer in oharge of

the sales was Major Silas Crispin. There was no evidence presented to

'the investigating committees to indicate that Crispin knew where the

weapons were bound; however, employees of the Ordnance Department

delivered the materiel to piers for shipment; much of it was loaded on

French ships; and it was common knowledge at the docks that the vessels
28

were returning to France. A minority on the House committee concluded

that ordnance officers must have known the destination of the vast

number of weapons sold during the final months of the Franco-Prussian
29

War; but the majority concluded that the Department had exercised
30

diligent care to make no sales to either belligerent.

S~The Senate Select Committee under Hannibal HJamlin went a stop

further; in a reinterpretation of the status of a neutral, it declared

that sales directly to Louis Napoleon himself would have been proper.

And in a surprise move it criticized two of its own members for precipi-

tating the controversy. The committee concluded that the entire episode

had been the result of an attempted manipulation by a member of the

French legation, the Marquis de Chamburn, to aid a relative, Monsieur

Pace, on trial in France for the misappropriation of government funds.

Pace had been a French consul in New York,and he was apparently involved

in weapons purchasing. The Marquis do Chamburn first approached Senator

Patterson and then Seardtary Belknap with an allegation that the lost

funds had been misappropriated within the War Department. When the

Frenchman failed to spark an investigation, he turned to Senators Carl

Schurz and William Sumner. Acting upon the allegation, Sumner introduced
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the resolution that precipitated the congressional inquiries. At the

conclusion of the investigation in May, the Select Committee included in

its report:

Had Senators Sumner and Sohurz applied to the Treasury and War
Departments for information upon this subjeat, which they could
have done, with the slight inconvenience of five minutes walk,
but which they omitted to do, they would have learned all of the
material facts which it has cost the Government thousands of
dollars to ascertain by this investigation. They would have learned
that there was no disorepancy between the accounts of the two
Departments, and that there was no fraud nor violation of the law
of nations in the s10es.32

The truth of the matter, like the earlier controversy over the

Nureka shell and Dyer's appointment as Chief of Ordnance, was clouded by

the opaque reality of politics. Sumner and Sohurs were two Republican
33

Radicals who had broken with Grant early in his administration. In

fact, Sumner was forced from his chairmanship of the Senate Foreign

Relations Committee in March 1871 as a result of differences with
34

Grant. The political cleavage was clear, when in its report, the

Select Committee referred to Patterson and Belknap as "friends of the
35

Administration," in obvious contrast to Sumner and Sohurz. Inciden-

tally, the earlier nemesis of the Ordnance Department, sacob Howard, was

no longer in the legislature. Whether by merit or the vissioitudes

of politics, Dyer and his department emerged from the investigations in

the spring of 1872 in somewhat better shape than from previous skir-

mishes with Congress.

Dyer's health, however, was failing. He testified before the

Senate Comittee, but when he was called to appear before the lawmakers

of the House, his doctors replied, ". • . his health is so precarious,

and he is in such a critical condition, that an examination now would
37

endanger his life." In deference to his health, the House committee
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excused him. With similar consideration, his superior, Belknap,

occasionally went to see him, rather than giving him the trouble of
39

climbing the stairs to the Secretary's office. The poor health of

its chief and the distractions of the recent investigations hardly

enhanced the efficiency of the Ordnance Department.

By mid-1872, Dyer's request for experimental funds for the

Woodbridge guns had remained unanswered for nearly two years. In June,

the lawmakers finally took action; but it was not the kind of answer

that Dyer had originally sought. They appropriated $270,000; however,

they laid down their rules for the tests. The Department was required

to evaluate at least three different models of heavy ordnance as selectid

by a board of officers appointed by the Secretary of War. An additional

requirement of significant importance was that the weapons evaluated
40

had to contain breeoh-l::ding as well as muzzle-loading models.

Breeah-loading was a relatively new and untried concept in

heavy artillery. Although the idea of loading a cannon from the rear

was quite old, it was not until the 1850's that the system was effeo-

tively adopted to even light artillery. The English Armstrong and

Whitworth field guns were breeohloaders, as wore the Krupp weapons used

by the Prussian field artillery in 1870. In spite of these early

applications, there was no universal agreement on the value of the

system over muzzle-loading.

The principal difficulty with breech-loading artillery was the

escape of propellant gas around the breech meohanism. High ignition

pressures were trapped by the solid butt of a muzzle-loader, but they

%ended to force their way past the movable parts of a mechanical breech.

This would cause a fouling of the breech mechanism and a loss of

. ..... ..



propellant force. The diffioluty increased significantly with the

high propellant pressures generated in large, rifled artillery. In

fact, the difficulties were suoh that ordnance producers in Great

Britain, who had pioneered breech-loading design, virtually gave up
41

the effort and returned to the production of muzzle-loaders. Hlowever,

the trend in artillery was toward larger end heavier guns; and as barrel

lengthened and pieces became more difficult to maneuver, muzzle-loading

became increasingly less efficient.

It was relatively easy to load a field piece from the muzzle;

therefore, there was no real need to wrestle with the difficulty of

breeoch improvement in light guns. As a result, in America, the needs of

heavy artillery tended to drive what search there was for an effective

breech design. However, it is noteworthy that it was not a military

officer, but Congress that initiated the search.

In response to the requirements accompanying the 1872 appro-

priation, the Secretary of War appointed a board of officers to examine

the plans and models of heavy ordnance offered by hopeful designers.

The Board on Heavy Cannon oonsisted of seven officers: four from the

Ordnance Corps, two from the Artillery, and one from the Corps of '2

Sugineers. Colonel Robert H. K. Whiteley of the Ordnance Department

headed the board. Among the other ordnanoe members were Lieutenant
42

Colonel Theodore Laidley and Major Silas Crispin. (Like Dyer, Laidley

and Crispin had been the subjects of innuendos of improprieties in

previous congressional investigations.)

The board convened in Now York City on 10 July 1872 and completai

its work by the end of August. During the session, it reviewed forty j
43 h

proposals and chose nine for test by the Ordnance Department. The



nine weapons selected are shown in table 3. The variety of breech

designs submitted by intorprising inventors is interesting. Two of

the designs are shown in figure 8. It is worth noting that the idea

of converting Rodman smoothbores to rifles by lining them with tubes of

wrought iron or steel was given to the Ordnance Department by Major
44

Crispin, a member of the evaluating board.

With the report of the board of officers in hand, Dyer predicted

that the procurement and trial of the gns would probably consume all
45

of the year 1873. It was a very optimistic prediction. In reality,

the report initiated an effort that would drag on for a decade.

Although the affair was lengthy, it was of some benefit: it not only

sparked interest in breech-loading, it briefly initiated the first

g serious American consideration of guns made of steel.

One of the weapons selected for test was a steel, rifled breech-

loader produced by the German ordnance manufacturer Friedrioh Krupp.

Three years earlier, Krupp had offered to provide the United States

with an 11-inch gun for evaluation. At that time, Dyer consulted with

the Commanding General of the Army, Sherman, who stated that he liked

the gun but that he was opposed to purchasing foreign weapons except
46

as a model or experiment. When Congress finally provided developmental

funds in 1872, Dyer solicited a price from a Krupp agent. When he was

told that the cost of 12-ipch gun with carriage would be $48,500, Dyer

dropped the idea of purchasing the German weapon. He concluded that,

"An armament composed entirely of such guns would, it is believed, cost
47

more than the most expensive fort of modern construction." Not only

was the oost of a single gun high, but Krupp stipulated that should his

gun successfully pass the evaluation, the United States would be



TABLE S

WEAPONS SELECTED FOR TET BY TH

BOARD ON HEAVY CANNON, 1872

Muzzle-loaders

W. Z. Woodbridge's 10-inch rifle

Alonso Hitchoock's 9-inch rifle

Ordnance Department cast-iron guns (Rodman) lined with wrought-iron
or steel tubes, 10-inch smoothbores converted to 8 or 8 1/2-
inch rifles

Breech-loaders

Friedrich Krupp's system

3. A. Sutoliffe's 9-inch rifle

Nathan Tompeon's 12-inoh rifle

French and Swedish systems

Miscellaneous*

H. F. Mann's 8-inch rifle (breech-loader)

A. S. Lyman's multicharge,6-inoh rifle (breech-loader)

SOURCE: U.S., Congress, House, Report of the Secrarsty of War,
Ex. Doc. No. 1, 42d Cong., 3d seas., 1872, pt. 2, 1:340; U.S., War
Department, Ordnance Department, Gun Making in the United States, by
Rogers Birnie (Washington, D.C.t: Government Printing Office, 1907),
pp. 20, 21, 29; and U.S., Congress, House, Report of the Secretary of
War, vol. 3, Ex. Doc. No. 1, 44th Cong., 2d sess., 1876, pt.. p. 55.

NOTE: *It is not clear from the record why the guns designed
by Mann and Lyman were listod as misoellaneous.
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FIGURE 8

STWO BR•ECH DESIGNS SUBMITTED TO THE
BOARD ON HEAVY CANNON, 1872

---
Design of John B. Moody

Design of L. M. Lull and J. T. Starr

SOURCE: U.S., Congress, House, Report of the Seoretary of
War. Ex. Doo. No. 1, 42d Cong., 3d sees., 1872, pt. 2, pp. 427, 431.
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contractually bound to purchase several more. Congress balked at this

demand, and an a result, the proposed test of the Krupp weapon was
48

abandoned. Although it came to nothing, the initial consideration of

the Krupp weapon was the first serious interest shown by the United

States in steel artillery.

Wrought iron has a low carbon content; cast Iron has a high

one; somewhere between the two lies steel. There are many types of steel

with widely varying percentages of carbon. Wrought iron is made by

heating iron ore to a pasty mass in a charcoal fire. In the process,

some carbon is absorbed by the metal. The ancients were limited to the

production of wrought iron simply because they did not have furnaces hot
49

enough to convert iron ore into a fluid state. Eventually, methods

were devised to provide the necessary heat so that ore could be melted

and then cast into desired shapes. This reduced the expense and Ino.

creased the versatility of iron. However, in the melting poroess

iron absorbs large amounts of carbonwhioh makes the cooled metal brittlt.

Cast iron, although it is inexpensive, is not an ideal metal for large

gun construction because of its low elasticity. Essentially, steel

is molten iron that has been partially decerbonized. The result is a

oastable, elastic metal.

In 1740, Benjamin Huntsmen, an Englishman, had devised a method

of producing crucible steel; however, it was a very expensive process.

Subsequently, an American, William Kelly, discovered that molten iron

could be decarbonized simply by blowing air through it. In 1855,

Henry Bessemer, another Englishman, used Kelly's idea to construct an oze
50

convertoer, which somewhat reduced the cost of steel production.

Even after the advent of Bessemer's process there was no
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universal rush by gunmukers to employ steel in artillery construction.
51

For many years, the Krupp works in Germany had produced guns from steel;

and the English Whitworth field pieces were made of the material; but,

in general, ordnance designers continued to use older metals. Steel

was still more expensive than cast iron;-end Bessemer steel, the least

expensive variety, bhd developed the reputation of changing molecularly
into an unsafe, fragile form. The science of steel production was

53

still relatively new, and much was yet to be learned about the metal.

In any event, in. the early 1870's there was no facility in the United

"States capable of producing steel of the quality needed for gun construo-
•: 54tion.

The prevailing requirements of field artillery design were inca-

pable of producing interest in steel. Both wrought and cast iron were

fully able to contain the propulsive pressures of light, rifled guns.

A desire for longer range or greater caliber in light pieces might have

crested a need for a better metal, but neither the Artillery nor the

Ordnance Department displayed any interest in such advances. The reason

"for inactivity in this area is simply that the guns on hand were thought

to be well adopted to the support of the maneuver elements of the Army.

In contrast, the escalating race between artillery and naval armor

continued to generate a need for guns of greater power. As a result,

the eventual American search for better cannon metal was the product

of seacoast gun requirements.

Another advance that was driven by the requirements of heavy

artillery was recoil control through the use of fluid compression. The

idea appeared in 1867 when a board of Army Engineers reviewed a proposal

submitted by James Ryan, a civilian inventor. Ryan had conceived of

- - - --- i' • k' 4". -s.. II
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using floating seacoast batteries on land. His concept was to create

a pond, upon which would float an armored turret containing several

• heavy 1prs. The principal value, an he saw itt was the ease with which
whic

the floating turret nould be rotated. His concept was quickly dis-

Smissedas impractical by the board. However, he had included a

secondary design feature: machinery for using compressed air to control

the recoil of a gun. The board perceived that there might be some value
"55

to this subsidiary plan; but the idea lay dormant for a while.

Formerly, the recoil of heavy guns on ships and in fortificatiors

had been controlled by a variety of mechanical devices ranging from56

simple ropes to mechanically complex counterpoised carriages. As

guns grew in size and power, the problem of efficient recoil control

became more difficult.

I In 1871, Dyer noted that the old iron carriages of the 10- and

15-inch smoothbores could no longer adequately contain the recoil gone-

rated by the large propelling charg-es then in use with the weapons.
The ne.zt year the Department began to experiment wih pneumatic buffers.

Dyer quickly became an advocate of the devices:

t, he buffers perform their work so freely and smoothly as to
solve the very difficult problem of platform constructions, which
under the old methods of checking the recoil were often shattered
by the shook and strain.. * 58

A board of five officers headed by Lieutenant Colonel William

H. French of the Second Artillery convened in New York City in January

1873 to review and report upon. a variety of proposals on heavy artillery
59

carriage design. The Board on Gun Carriages was packed with talent.

For instance, Colonel French had collaborated wit'a William Barry and

Henry Hunt during the Civil War in the authorship of a popular manual

of artillery tactics. Also, the board contained MJajor John C. Tidball,
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the future author of an important work on heavy artillery tactics. And

the ordnance representative was Captain Daniel W. Flagler, an officer

who would become chief of his branch in 1891.

Dyer was particularly quick to point out in his annual report

that every facility was given to inventors who wished to submit their
60

proposals and that a wide range of designs were examined'. Perhaps

Dyer was trying to smooth his relations with Congress. The lack of

[i appropriations had certainly brought a halt to his efforts to provide

the Artillery with cast-iron heavy weapons.

In any event, the Board on Gun Carriages reviewed fifty-eight

proposals from both military and oivilian inventors. In the end, it
reoommended for trial the six inventions shown in table 4. Dyer

narrowed the selections even further. He recommended that the Ordnance

Department design, figure 9, be adopted for service and that Major

Benton's apparatus be tested. The other designs would be "... experi-

mented with whenever funds are available for the purpose. Belknap
62

approved Dyer's reco-mendation. Whether by merit or design, the

familiar pattern of Ordnance Department preference for its own work j
repeated itself.

There is an interesting observation to be made about the sub-

mission of designs for the board's evaluation. Out of forty-five propo-

sals of military origin, only one came from an artillery officer. In

contrast, ordnance officers submitted thirteen designs, and members of
63

the Corps of Engineers offered twelve. It was evidence that the

participation of artillery officers in ordnance design was minimal, even

in open competition. It is not enough to say that artillery talent mig1 t

not have participated because of the predilection of the Ordnance
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FIGURE 9

15-INCH BARBETTE CARRIAGE WITH
TWO AIR CYLNDERS

SOURCE: U.S., Congress, House, Report of the Secretary of
War, �Ex. Doo. Ro. ., 43d Cong., 1st seas., 1873, pt. 2, 3:459.

NOTE: The oylinders can be seen on the front of the weapon.
They were connected to both the upper and lower carriages. When the
gun fired, the recoil drove the upper carriage backward activating the
pistons in the air cylinders. Tz back end of the lower carriage
was higher than the front so that gravity could be used to return the
gun to battery.

S• ... ....... .......- .... .. _o'- , :.. ... .- 'i .
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2Department for its own designs; the heavy participation by engineer

officers would refute any such assertion.

TABLE 4

DESIGNS RECOMMENDED FOR TEST BY THE

1873 BOARD ON GUN-CARRIAGES

Proposed Inventor

Apparatus for maneuvering[ heavy guns Major 3. G. Benton, Ordnance

15-inch barbette carriage

with two air-cylinders Ordnance Department

Counterpoise gun-carriage Captain A. R. Buffington,
Ordnance

Devioe for checking recoil of Captain 3. Wall Wilson, U.S.
heavy gun Revenue Marin6

Counterpoise muzzle-pivoting
gun-sling Captain W. R. King, Engiaeerv

Depressing carriage Captain W. R. King, Engineers

SOURCE: U.S., Congress, House, Report of the Secretary of War,
Ex. Doe. No. 1, 43d Cong., Ist seas., 1873, p't. 2, pp. 457-458. :

In any event, the concept of using a compressed fluid to control

recoil, an idea to which the Ordnance Department was now firmly committed)

was critical to the achievement of the high rates of accurate fire that

would characterize artillery by the turn of the century. Field artil-

lery would benefit immensely from this technological advance that was

initially driven by desire to improve coast guns. In fact, the effec-

tive control of recoil was vital to the eventual emergence of the conceA

of indirect fire. However, this is a look ahead, and it would still

be many years before compressed fluid would be used to control recoil

in field guns.
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In contrast to the enthusiasm shown by Dyer for advance in

carriage construction, Ordnance Department efforts with new designs

in rifled artillery languished. By late 1873, none of the weapons that

had been recommended more than a year earlier by the Heavy Gun Board

were ready for tests. Dyer attributed the delays to the necessity of

64overcoming the novel construction requirements of the new designs.

It would not be unreasonable to question the sincerity of Dyer's

oommitment to change in heavy artillery design. He held that since

"... no rifle of large caliber has yet been adopted for our service,
65

our present wants can be best met by providing . . . smoothbores . . .1

Of course the smoothbores were of cast-iron construction, a metal to

which Dyer was still deeply committed. And seeking the forbidden again,

he asked Congress for $75,000 to build two experimental 12-inch cast-
66

iron rifles. These weapons were separate from the models recommended

by the 1872 board; they were to be rifled without the use of wrought-

iron or steel inserts. They were a resurrection of a design by

67
Rodman that had been considered but not recommended by the board.

Dyer's stated reason for sponsoring the construction and test of the

12-inch weapons was that recent advances in pressure control in powder

promised to make cast iron by Itself practical for heavy rifle construc-
68

tion. To give force to his requests he stated in his annual report of

1873:

should war with any naval power find our harbors open to the
attack of iron-olads and their heavy guns, without proper provision
having been made for a suocesful defense, the responsibility will
not rest on this Bureau, . . . 69

In fairness to Dyer it must be noted that diplomatic tensions

heightened, and war threatened, in the early years of the decade. The

first crisis was over claims against Great Britain for constructing and
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assisting Confederate naval raiders. The "Alabama claims," as they

were called, had stirred emotions on both sides of the Atlantic. In

May 1872, the situation was acute, and war with Great Britain seemed to
70

be a possibility. The crisis soon passed, but the Alabama issue had

not been cooled for long when support by Americansfor the smoldering

revolt in Cuba threatened war once again. The gun-running ship

Virginius was seized by Spanish authorities, and fifty-three members of

the crew, including Americans, were executed. In November 1873, Grant's

cabinet met and ordered war preparations, to include the movement of
71

ships and troops to the Florida and Gulf coasts. In the end, this

second crisis, like the first one, passed peacefully.

The Virginuas issue was still cooling when Sherman analized the

needs of national defense for the House Committee on Military Affairs.

About coast artillerymen he said, . . . you have no more valuable 4
72 :

servants under the Government .... " He added, "... that body of

men, . . . , will be very useful to you, in case you suddenly find
73

yourself involved in a war with Spain or Great Britain.* Sherman said

about relative threats:*

The building of railroadn, whereby five, ten , or fifteen thousand
men may be picked up and thrown from one point io another with
great rapidity, and with absolute certainty, takes away from the
country all fear of invasion by any nation on earth. We do not
fear, now, the landing, on our coast, of the armies of any people.
The only object of fortifications on the sea-board is, therfore,
to protect some rich city like Now York or Boston, which is very
tempting to on enemy like England that might dash in, lal the city
under contribution, and got out before we could wake up.' 4

The threat of seaport ransom seems slightly overblown even in a nine-

teenth-oentury context. But Sherman was the senior officer in the Army,

and his opinion certainly warranted respect.

Taken in the light of the difficulties with Britain and Spain,

~.Lei
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and considering Sherman's threat analysis, Dyer's concern with coast

defense seems reasonable. However, the particular response planned by

Dyer is open to oriticism. He wanted to construct great numbers of cast.

iron, smoothbore, muzzle-loading weapons at a time when other metals,

rifling, and breech-loading were growing in importance. Even Sherman

urged caution in a proliferation of coast defenses. He felt that it was

better to site guns centrally for movement to threatened pointe, as the

75

situation might demand. In any event, Congress was not inclined to

pay for the great number of old model weapons desired by Dyer.

Although the artillery aoquition effort of the Ordnance Depart-

ment was oriented on the needs of coast defense, in 1873, for the first

time since the Civil War, a small stop was taken toward the improvement

of field artillery. In its appropriations for 1873, Congress provided

$8,000 for the construction and test of a Moffatt breech-loading field j
piece, figure 10. The money was contained in the same bill that reserved

76

the $250,000 for the construction and test of heavy ordnance. Althoul

the contrast between the two sums is stork,.it was a beginning. The gun

was a 3.07-inoh, steel rifle manufactured by the South Boston Iron
77

Company. Dyer proposed to take the Moffatt gun and test it against

service muzzle-loaders and a breech-loading field piece that had been
78

given to the War Department by the government of Germany. However,

hastawas not a characteristic of the Ordnance Department, and tests of

field artillery, like the evaluation of rifled heavy guns, would drag

on through the decade.

It is not clear whether the steel for the Moffatt gun was cast

in America or Europe; but it was probably the latter. A later Ordnance

Department order for the metal was filled in England. American industry
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FIGURE 10

MOFFATT BRECH-LOADING FIELD P33CE

tP
[I

SOURCE: U.S., Congresh, House, Report of th Seoretar of

War, 9Ex. Doe Neo. 1, 44th Cong., 2d sees., 1876, 7t. 2, 3:app. hv,

plate II.

NOTE: The weapon is shown in the open breeoh configuratiOn.

j.
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was producing steel, but it was not of the quality needed for cannon

construction. Tn fact, it was not until 1883, that the quality of
79

American steel gunmetal production began to equal Europe's.

As the Ordnance Department took its first hesitant stop toward

the improvement of light guns, several disparate events had occurred in

Europe which would eventually be important to the evolution of field

artillery. In France, the governmewit was considering the adoption of

a metallic cartridge case for its new bronze, broeoh-loading, 3-inch
80

howitzer. In Austria, the government had solioited designs for
81

shielded Gatling guns. It was the first attempt to enhance the direct

fire capability of field artillery by providing armor protection for

gunners. And in England, the fanoy of sportsmen had been caught by

smokeless powder. Earlier, in 1868, a Prussian captain by the name of

Schultze had invented a "wood-powder" that gave off little smoke. The

German manufaoturing plant burned; but a group of English gentlemen soon
82

construoted their own facility to produce the powder. Thus the desire

of bird-shooters to be done with the clouds of smoke that attended their

recreational firing helped to maintain interest in a revolution in

powder design, although,for America, the revolution would be partioularly

slow. These widely separated European events were but the beginnings

of ideas; their importance would grow with time.

Through 1872 and into 1873, the House Comittee on Military

Affairs conducted a study on the possible reorganization of the Army

Staff. The Congressmen reviewed several issues; two in particular im-

pinged upon the future role of the Ordnance Department as an agency of

weapons development: the potential consolidation of the Department with

the Artillery, and the possible subordination of staff agencies to the
A' "
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Comanding General of the Army. In conducting its study, the comittee

digested the opinions of many officers, both active duty and retired,
83

several of whom were among the highest ranking soldiers in the Army.

On the first issue, the potential consolidation of the Ordnance

Department with the Artillery, the split in opinion among soldiers is

interesting. Of thirty-one officers questioned, only nine thought that

the two branches should be combined. And out of seven artillery
84

officers, only four wereon favor of the proposed merger. Among

artillerymen, Henry Hunt and William Barry, certainly the two most

active proponents of their branch, both pushed for a merger. They

were joined in their opinion by Emory Upton. William French was the
85

most notable gunner among the three dissenters. The split in opinion

is evidence that the need for increased participation in weapons deve-

lopment was not universally felt among artillerymen. The committee

questioned only two ordnance officers. The sample is too small to

draw any conclusions about branch solidarity on the question of merger;

but for what it is worth, both ordnance officers were against the idea.

One of the officers was Major Stephen Bonet, who would soon become

Chief of Ordnance, although he had no way of knowing it at the time.
86

He argued strongly against any merger with the Artillery.

In the early 1870's, an anonymous officer, a highly literate

fellow, published a pamphlet in which he recounted the condition of the

Artillery, as he saw it. The tract is revealing because it explains

some of the lassitude apparent in the arm with respect to weapons deve-

lopment. The anonymous author was quick to criticize what he saw as

a paucity of scientific experience among artillerymen. He asserted that

"The standard of admittance into the artillery is so low that there
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is scarcely any point at which we may begin . . . to educate some
87

officers, • . . " (It is understandable that he sought to remain

anonymous.) The Artillery School, for which he had praise, had to

devote valuable time to the teaching of basic subjects like geometry.

And the supplementary instruction of artillery officers given at post

schools he characterized an trifling and unimportant. It was a general

condemnation of the Artillery for what he perceived as its lack of
88

achievement in the scientific aspects of gunnery.

As part of a solution to the problem, he recommended the appoint.

went of a Chief of Artillery. It was not a novel recommendation; the

idea had surfaced earlier, but there was resistance to it even within

the Artillery. "'It had sometimes been frowned upon by officers of high

rank in our arm . . . . Charges of 'axes to grind' have been freely

bandied about, and little credit given for motives which would lead

officers to regard the general good of the artillery rather than self-
89

interest." As part of the anticipated "general good," the outspoken
gunner asserted that the proposed office of Chief of Artillery would

provide a means ". . . to direct and encourage investigation and experi-

went; to establish a general and uniform system of instruction; to urge

in our behalf needful legislation and regulations; to give us coheronoy
90

and strength." This critic's voice was just one of several that had

futilely oried oau1. for a single directing head for the Artillery.

His concern for effective investigation and experiment is of

particular interest. He was troubled about what he perceived as a gen-

eral lack of technical progress within the Artillery. As one example,

he cited the lack of interest in curved fire. He felt that curved firg

was of critical importance to coast defense because the armored flanks
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of modern iron-olad vessels were more or less impregnable to engagement

by low-trajectory weapons. In his emphasis on curved fire, he was

following the lead of a forward thinking engineer officer, Henry L. Abbck

who had recently published an artiole on harbor defense in whioh he

accentuated the use of vertioal fire to crush the relatively lightly
91

armored docks of ships. The anonymous artilleryman found his oontem-

poraries to be sadly deficient in the knowledge of mortars:

Officers ordered to the Artillery School generally see the 13-inch
mortar for the first time, and regard it as a great ouriousity
0 . . . [In addition,1 We are without a single correct or useful
table of ranges for the 13-inoh mortar, nor is it practicable to
construct one [a table] until a carefully conducted and thoroughy
systematized course of experimental firing shall be had, . . .

The critical gunner asserted that Europeans were more advanced

than Americans in the area of vertical fire; although, "It is not claimud
93

that other nations have arrived at entirely satisfactory results."

For example, in an entire day's praotioe at Shoeburyness, England I
against a row of casements, not one shell out bf a hundred fired struck

the target. However, some European nations were beginning to adopt
95

rifled mortars which promised greater precision in vertical fire. In

fact, as early as 1864, the French had begun to replace smoothbore,

seacoast, 32-centimeter mortars with rifled, 22-oentimeater howitzers.

Although the rifled pieces were more accurate than the smoothbores,

their mean error in range was still long--59.9 meters at medium charge,
96

at 40 degrees elevation.

The anonymous gunner underscored what he perceived as a general

lack of technical progress within the American Artillery; but there was

only so much that the members of his branch could do to correct the

problem, even if all of them agreed with his conclusions. They could

correct range tables; but there was little that they could do to improve
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ordnance. Responsibility for weapons design lay with the Ordnance

Department. Although artillerypaen were the users of cannons, they

had little to say about weapons development. It was a dichotomy

in which technicians designed guns for the use of taoticians with only
997

the barest of communication between the two groups.

It was an unfortunate situation, but a merger between the

Ordnanoe Department and the Artillery was not necessarily the best

solution. From the standpoint of numbers, a merger was not in the best

interest of the Ordnance Department; and from the standpoint of weapons

acquisition in general, it was probably not in the best interest of the

Army. The Ordnance Department oontained 63 officers while the Artillery

Shad 280. In the plan of consolidation that Hunt offered the congres-

sional ommnittee, whioh .was essentially a repeat of the merger of the

1820's, twenty field grade Ordnance officers would become an artillery

"special staff," while the remainder of the Department would be absorbedS. 98
into the line regiments, Hunt's plan contained more enthusiasm than

logic; and It looked somewhat like "empire building," an observation

that must not have escaped Secretary of War Belknap when he said, "Why

the ordnance corps should be consolidated with the artillery any more
4. 99

than with the cavalry or infantry, I am at a loss to understand."

Yet to leave the status af the Ordnance Department unchanged would

have meant a continuation of its isolation from the Army of the line.
V

Sherman and others, to include the second ordnance witnes5

before the oummittee, Lieutenant Colonel Charles P. Kingsbury (retired),

recommended that officers be required to serve a number of years in the
100

line before joining the Department. This was the solution adoptsd

by Congress in the Act of 23 :une 1874. The grade of second lieutenant
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of ordnance was abolished; and all 'vacancies in the rank of first

lieutenant were to be filled by transfer from the line, after an exam-
101

ination by a board of ordnance officers. The congressional action

laid to reot the question of consolidation between the Ordnance

Department and the Artillery. From the standpoint of artillery partioi-

pation in weapons design it was not the best solution; however, it was

one that realistically recognized the responsibilities of the Department

to the rest of the Army.

The solution was less than perfect in other ways. In a field

like ordnance development, technical proficiency was greatly dependent

upon the accumulation of years of experience. The assignment of young

line officers to ordnance duty provided an influx of experience from

beyond the confines of the Department, while, at the same, insuring that

sufficient years remained in their careers to permit an accumulation df

technical expertise. However, the difficulty with the program was that

the influx of non-Departmental experience was at the lowest commissioned

level; and it is a bureaucratic truism that advice tends to flow down

rather than up. Also, as young officers matured within the branch, the

tendency, quite naturally, was to become fully committed to the

Department view. Nevertheless, the absorption of talent from the line,

albeit young, was an improvement over the previous isolation of the

Department.

The second question of importance to the Department that was

considered by the committee was the relationship of the staff agencies

to the Co•manding General of the Army. As a staff agency, the Ordnance

Department was subordinate to the Secretary of War. Its relationship to

the Commanding General was one of cooperation but nothing more. As

*i* j
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Sherman said:

In my office I have no authority, control [,J or influence over
anything but the cavalry, artillery, and infantry, and such staff
officers [from staff agencies] as are assigned by their respective
chiefs, approved by the Secretary of War, and attached to these
various military bodies for actual service.1 0 2

Had the staff agencies been subordinate to the Commanding General, the

freedom from military direction enjoyed by the Chief of Ordnance in

weapons development would not have existed.

Discontent in the Army with the lack of the Commanding General's

authority over the staff agencies was relatively high. Of twenty-four

officers who gave the committee their opinions on the matter, only five
103

felt that there should not be a reorganization. Secretary Belknap,

who had direot control of the agencies, was, of course, opposed to any

change. lt is interesting that Sherman, who had tried unsuccessfully in

1869 to secure complete authority over the staff departments, had some-

what mellowed in his opinion. He recommended that the bureaus in

Washington remain under the Secretary of War but that staff agency

personnel and facilities outside of the capital come under the authority
104

of the Commanding General. The committee decided to leave the issue

alone. The direct authority of the Secretary of War over the Ordnance

Department continued.

One thing that emerged from the committee's study was the deep

resentment in the army of the line over what was seen to be a privi-

leged life among officers of the Ordnance Department. Sherman was

representative of the discontent when he said that,

. it does seem a little hard when troops, having been away in
a difficult service, exposed to hardships and discomfort, and coming j
to an arsenal, find that they cannot enter it without permission
of a junior officer in charge. It tends to create discontent when
they find a captain or lieutenant living in a fine mansion with all
the comforts and elegance of a gentleman, while the colonel or
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major in command of the troops in the same Army must sleep out
under the fence, .... If a regiment of troops is quartered in
the vicinity of an arsenal the colonel will take a shanty or
quarters in rough barracks, while the captain or lieutenant of
ordnance lives in an elegant mansion, with gardens and hot-houses
all around him.105

Was it perceived relative depravation or genuine concern over military

efficiency that prompted the mood in the Army that demanded military

control over the staff agencies? It was probably a combination of both.

In any event, the Ordnance Department had successfully survived all of

the challenges to its status that were raised during the oommittee's

hearings.

Dyer's health had declined steadily through 1873, and in May
106

of the following year he passed away. It would be an exaggeration to

say that it marked the end of an era for the Ordnance Department; some

of the controversy that surrounded Dyer passed with him; but the pattern

of operation of the Department changed little.

At the time of Dyer's passing, nearly a decade had lapsed sinoe

the end of the Civil War. During that time, there had been little

significant change in field artillery materiel. The 3-inch rifle and

12-pounder smoothbore were still standard weapons. The author of the

1874 manual, Artillery Tactics, obliquely criticized the state of

American materiel with the observation that the 12-pounder ". . . , is

still . . . retained in the United States service, though abandoned by
107

all other civilized nations." Artillery carriages had not changed

much; they were still rigid, wheeled, firing platforms. And, in general,

ammunition had not advanced beyond basic Civil War designs. Percussion

detonated shells, however, had clearly exceeded all other types in

popularity. The one notable addition to the weaponry of the field artil.

lery occurred in 1868 with the adoption of the Getling gun, or"
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mitrailleur as it was oalled in an affected resort to French terminology.

The mitrailleur was a small-caliber, rapid-fire, flat-trajectory weapon.

The i/2-inoh model fired solid shot; the 1-inch variety fired both solid
108

shot and canister. Like direct-fire cannons, the mitrailleur held

more defensive than offensive potential.

The prevailing concept of the employment of field artillery is

reflected in the 1874 edition of Artillery Tactics. Like most other

SAmerican manuals of the era, this book, intended for soldiers, was

published by a civilian firm, in this case, D. Appleton and Company;

however, it carried the official imprimatur of the War Department: "By

Authority." The manual contains the cumulative digested lessons perti-

nent to the field artillery from the Civil War and the years that

r followed. One thing is clear: not much had changed.

Concepts of organization and mission were essentially the same

as they had been ten years earlier. Artillery was still classified

into two types: light, and heavy. On a war footing, the light, or field,

artillery, which was to accompany the maneuver army, was to be organized

into battalions and brigades in the same way that had been clarified by

the Barry Board in 1868. A brigade of light artillery was to be attacheu

to each maneuver corps; or in smaller commands, a battalion, to a divi-

sion; or if the force were small enough, a battery, to a brigade. There

were no high-angle weapons within the active inventory of the light ar-'.
109

tillery; these were still to be found among the siege and seacoast

weapons of the much less mobile heavy artillery.

Methods of aiming cannons had also remained essentially unchanged,

Putting a projectile on target was still much more a product of art than

it was of science. A gunner's skill and some luck were required for
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effective engagement. For example, the following was guidance for

estimating range:

With ordinary eyesight, masses of troops are distinguishable at
sixteen hundred yards; . . . single figure, one thousand yards; move-
ments of arms and legs at eight hundred yards; • . . faces . . . at
three hundred yards; buttons at one hundred and fifty yards; . . .
white of the eyes at thirty yards.

Estimations of deflection were no more precise. Error caused by drift

created by wind could ". • . only be corrected by the experience and
111

judgement of the gunner." And error caused by the drift inherent

in the spinning flight of rifled projectiles could be "... corrected
112

by pointing more or less to the left depending on range." But it was

still the era of relatively short-range, low-trajeotory weapons, and the

errors caused by imprecise methods of aiming were not yet intolerable.

As engagement ranges lengthened, initial errors in aiming produced

wider deviations in projectile impact. The solution, advised the
113

manual, was calm, deliberate fire.

Artillerymen emphasized slow fire even at moderate ranges.

Rapid fire was considered to be inaccurate and wasteful. "A heavy fire

is produced by concentrating a number of guns on a single point, not by
114

increasing the rapidity of fire of a small number." At ranges from

1500 to 3000 yards, one shot per gun every four to six minutes was oonsir
115

dared an adequate rate of fire. There was an obvious trade off be-

tween accuracy and rate of fire that limited the amount of explosives

that could be effectively placed on a target.

The 1874 manual clearly reflected the tactical lessons of the

Civil War. On the offensive, field artillery was to engage enemy guns

with counterbattery fire; on the defensive, it was to concentrate on

advancing infantry and cavalry. Continuing respect for the power of
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rifled small arms was evident in the instruction to bank earth to the

front and sides of cannons that were not protected by natural folds in

the ground. Gunners were advised to leave positions that they had not

been:.ordered to hold when enemy infantry closed to within 900 yards. To

remain longer would subject a battery to disablement, particularly from
116

* the lose of its horses. The notable deviation from lessons of the

past was the continued reference to an artillery reserve. Neither[• Grant's wartime elimination of the reserve artillery nor the Prussian

success in doing without it could shake the concept from the conscious-

• hess of American field artillerymen.

Of course, American insistence on withholding guns from battle

and the Prussian tactic of committing all of their weapons were both
117

manifestations of the direct-fire employment of field artillery. The

American tactic was a holdover from the era of the smoothbore, while that

of the Prussians was an adjustment to the age of rifling.

It is clear then, that for a decade after the Civil War, the

materiel, organization, and tactics of the American field artillery had

remained nearly static. In the pamphlet in which he criticized the lack

of technical proficiency among artillerymen, the anonymous gunner also

addressed the problem of professional stagnation in the field batteries.

The importance of the command of a field battery, he asserted, had

greatly decreased. It failed to offer a challenge. There was no hope

of recapturing the dash and enterprise that had characterized the days

of the smoothbore. In addition, in the field artillery, there were only

two types of cannons, and they were fired with fixed charges with just

a few degrees of elevation. In contrast, in the heavy artillery, an

officer was concerned with twenty different guns, a variety of propel~ng

Ar i
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charges, and a wide range of elevations. Also, the latest in mechanical
devices were used to maneuver the heavy weapons. His message was

clear: a young officer looking for a challenge should be in the coast

artillery.

Such was the state of affairs in the Artillery in the mid-1870's

The field artillery, in partioular, was in a condition of stagnation.

As an active organization it had nearly ceased to exist. Its materiel

and the concepts of its combat organization and tactics had changed

little since the Civil War. The paradigm of direct-fire field artillery

support for the maneuver army was still very much in effect. Any major

change within the paradigm would be tied to the technological evolution

of the mobile artillery materiel--materiel that was still largely ignored

by the Ordnance Department.

Ii
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CHAPTER VI

1875-1880: A SLOW GATHERING OF TECHNOLOGICAL MOMENTUM

Stephen V. Benet was Dyer's successor. Benet was oommissioned

in 1849 as an ordnance second lieutenant. Like Dyer, Ben6t passed more

senior members of the Department when he rose in Tune 1874 from major
1

to brigadier general. Unlike Dyer, his appointment was not clouded in

innuendos of political manipulation. The sharp confrontations with

congressional committees that marked Dyer's reign over the Department

were nearly absent during Ben6t's administration, but other than that,

for the first years at least, the new chief pursued the polioies of

his predecessor.

Bonenrt's first annual report, in October of 1874, might well have

been signed by Dyer. In that report Benet related that the weapons se-

lected by the Heavy Gun Board two years earlier were not yet ready for 2

a trial. The modest effort with field artillery of a year before also

had lost its momemtum. The one significant step taken in artillery

design was the serious consideL'ation of hydraulic buffers for recoil
2

control.

"Europeans had jumped ahead of Americans in the use of fluid

compressors to restrict the motion of recoil. In 1873, the English had
3

adapted an oil filled, piston driven cylinder to a heavy gun oarriage;

and at the same time, they began to use th6 devices for light naval
4

artillery. When the American Board on Gun-Carriages met in 1873, it

had oonsidered an English hydraulto buffer, but it failed to recommend

147
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one for test.

Lieutenant Colonel Crispin, the commander of the Ordnance A~enoy

and Arsenal in Now York City, informed the Department in 1874 that one

of his subordinates, A. G. Sinclair, had invented a hydraulic buffer

that was superior to the Engtish design. Crispin was enthusiastic about

the buffer. His agenoy had successfully tested the device on a 15-inoh

carriage, and he was convinced that It was superior to pneumatic designs
6

in ocost and simplicity. (Figure 11 shows a hydraulic buffer on a 10-

inch carriage.) Sinclair's initiative, under Crispin's sponsorship, had

closed the brief gap between American and English achievements in heavy

gun recoil control.

I The success of the Department with fluid buffers was a disttnct

contrast to the lack of progress with gun designs. As Dyer had done

for several years, Bon6t asked Congress for funds to purchase cast-iron

Ku Rodman guns (Rodman was dead by this time). However the argument took

a new form. Ben•t maintained that an early decision to buy was needed

because a restoration of the capacity of American industry to produce

the weapons, idle since 1866, would take time. Trees had to be felled

for charcoal; and pig-iron casting facilities, long converted to other

uses, had to be readopted to ordnance work. To add force to his request,

Benit sent letters to Congress from manufacturers appealing for orders

for cannons to provide work for "... the laboring class, many of whom

7
have been thrown out of employment . • • ' because of " the

present stagnation in business resulting from the late financial
8

panic, . . . " The appeal had no effect.

Ben6t approached the problem in yet a different manner the next

year. Through the Secretary of War, he sent to the President a report
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of the successful test of a 8-inch rifle that had been converted from

a 10-inch Rodman smoothbore. In response, in January 1875, Grant took

the unusual step of sending a special message -to Congress requesting
9

$250,000 to make additional conversions. Congress responded with
10

$75,000. Unsatisfied, Benet termed it "A small appropriation ... "

The 8-inoh rifles were based on the plans originated by Crispin

and submitted by the Ordnance Departmont in the competition judged by

the 1872 board. The rationale offered by Ben6t for sponsorship of

additional conversions was that although, "There is little doubt that

steel is the best material for guns, . . . . the product is by far too

costly to be considered now, and, besides, would have to be procured
11

abroad." Banot stated that, "We have the best cast-iron gunmetal

known, and this plan of conversion enables us to utilize our own produo+t.

The wrought-iron tubes can probably be manufactured in this country

also." And, as a practical consideration, the casements of the sea-

coast forts " are contracted to acoomodate a gun of much larger

size than the 10-inch Rodman; . . . " Finally, to give urgency to the

appeal, Bon6t reported that in England there had been a preliminary test

of an 81-ton while the United States " for the want of necessary

appropriations is forced to depend on a smooth-bore system and a few
13

small rifles . . .

Crispin, one of the evaluators in the 1872 heavy gun design

competition, was also the Constructor of Ordnance and head of the

Ordnance Board, as well as the Commander of the Ordnance Agenoy and

Arsenal in New York. Among his responsibilities were the construction

and tests of the weapons recommended by the 1872 board. Ben't publicly

praised Crispin and the rest of the.Ordnance Board in his annual report
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14
report for the excellent work that they had done on the 8-inch pieces.

At the same time that Benet campaigned with vigor for the quick

adoption of converted Rodman guns, the Ordnance Department could only

report that the rest of the weapons recommended for trial by the 1872

Board on Heavy Cannon were still in preparation. Benet anticipated that
15

some of the weapons would be ready for test in the spring. Department

emphasis was clearly on using the converted Rodman muzzle-loaders. Thea

is a strong inclination to infer that there was some procrastination by

the Department in the preparation of the other weapons for tests.

England's 81-ton gun, mentioned above, began a new stage in the

European heavy artillery race. It was a rifled weapon with a caliber of
16

14-inch. In contrast, the largest gun constructed by the American
17

Ordnance Department, the 20-inch smoothbore, weighed about 50 tons.

TOe weight of metal in the 81-ton gun permitted the use of heavy pro-

pelling charges, which gave it the power to hurl a shot that would pene-
18

trate 20 inches of iron armor. Not to be outdone, the Italians soon

purchased a 100-ton gun that was said to be able to penetrate 30 inches
19

of armor. Germany then ordered a gun of 124 tons from Krupp; and the
20

British began to talk of one of 200 tons. The race for super heavy

weapons was on in Europe; but the Ordnance Department, wrapped up in

its own projects, did not become seriously involved in it.

By 1876, the Chief of Ordnance was ready to admit that, at least

in oasemated works, breech-loading artillery had an advantage over the

muzzle-loading variety. As might have been expected, he requested funds

to convert rifled Rodman weapons to breeohloaders. Several of the long

awaited experimental guns approved by the 1872 Board had finally been

completed; but at the requests of the inventors they had been sent to
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the Centennial Nxihibition in Philadelphia. It made little difference--

no funds remained for their tests. Benet pointed out that it cost

about $100 for each round fired. Since guns were tested for their

endurance, the trial of a.12-inch weapon that could discharge 500 rounds

without failure would cost 450,000. Benit did take steps to secure

additional funds for the tests. In the same report that he submitted

to Grant requesting $250,000 for Rodman conversions, he also asked for
82

an equal amount to begin tests on the other experimental weapons.

Congress refused to provide another quarter million dollars for the 1872

heavy gun program. It was yet another delay for the non-Department

weapons; at the same time, the Chief of Ordnance continued his efforts

to salvage the Rodman guns.

In spite of the delay with large weapons, the Department began 1
•. .1

to work on a Sutoliffe breech design adapted to a 3-inch Ordnance Rifle,

figure 12. (The Sutoliffe 9-inch rifle was one of the heavy pieces

awaiting tests.) The modified 3-inch rifle would give the Department

another breech-loading field piece to test. However, progress was

certain to be slow. Although the Moffatt field gun had been available

for three years, only 175 rounds had been fired from it; and the testsI 23
were still not complete. Without question, field artillery was of

secondary importance to the Department.

Although work was generally stalled on American artillery, the

Department had taken steps to gather information on European advances.

In 1873, the Secretary of War had directed that Lieutenant Colonel

Theodore Laidley and Majors Silas Crispin and James Benton "proceed to

England, France, Germany, Austria, and Russia, for the purpose of

collecting information in regard to the construction.of heavy cannon and
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FIGURE 12

SUTCLIFFE BR3ECH-LOADING FIELD PIECE
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Section -B

SOURCE: U.S., Congress, House, Report of the Seoretay oIf
War, Ex. Dos. No. 1, 44th Cong., 2d mess., 1876, pt. 2, 3:app. h,
plate II.

NOTE: The section shows the breech in the open position. A
twist of the breeoh handles rotated the breech plug downward, provi-
ding access to the bore for loading. In the upper illustration, a
small pin is visable in the top portion of the plug. The pin oonneoted
the plug with the rest of the breeoh moechanism.
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other ordnance manufactures." The three officers spent about one

hundred days on the mission. However, three years passed before they

submitted their reports. Benet cited the demands of other duties as

the cause of the delay, ". . . but much of the intormation gathered

has been well digested and already utilized in departmental construc-
25

ti ons."

The Department showed little hesitation in borrowing the !dees

of others for use in its own constructions. In fact, several suits

were pending against officers of the Ordnance Department for infringe-
26

ments of American patents. As early as 1869, Dyer had asked Congress

for a law that would authorize officers to use, at will, all inventions

applicable to the work under their charge, with the provision that

aggrieved inventors could submit their claims to a civil tribunal for
27

adjudication. But the Supreme Court ruled against any such plan; and

officers who had already allegedly borrowed of the ideas of others were
28

faced with civil suits.

The Department was selective in its borrowing, and as a result,

several noteworthy European ideas reported by Laidley's team had not yet

been incorporated into its designs. Principally, these lay in the areas

of field and siege carriage construction.

The Russians had made some remarkable attempts at improving fiel

carriages. Ten years before Laidley's trip, they had constructed a

carriage which permitted the cannon barrel to be traversed without

moving the trail. This early attempt at a pivoting field piece was un-
29

successful, and the design was abandoned. However, it was an idea

before its time; by 1900, a traversing barrel would ttindispensable in US

design of light artillery. Although there had been several attempts in
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Europe to adopt a recoil absorbing spring to field carriages, Colonel

Englehardt, of the Russian Imperial Guard seemed to have succeeded

where others failed. His carriage featured a recoil absorbing cork

cushion set in the middle of the trail, figure.13. In addition, the

Russians had placed an iron spike on the end of the trail which was to

F be driven into the ground by the force of recoil to help check rearward

30
motion. These Russian advances were significant design improvements

in light carriages, which until this time had recoiled freely. Of

course, the advances were but the beginning; carriages still Jumped

around a bit.

While the Russians excelled in the field carriage design, the

Germans made a notable improvement in the area of siege artillery. They

adopted a hydraulic buffer to a 15-oentimeter (6-inch) carriage. One .

end of the buffer was fastened to the artillery piece; the other end was

bolted to a timber, anchored in the parapet, figure 14. The device
31

reduced recoil to about one yard.

Laidley also reported on the changes that he had seen in heavy

mortars. The new models had been rifled and lengthened to the point that

the barrels differed little from those of howitzers. They were versati*Je

Sin that they could deliver fire at any angle of elevation,from 0 to

60 degrees. An Austrian mortar is shown in figure 14. It was certainly

more advanced than the Model 1861,smoothbore, 8-inch mortar still being

issued by the American Ordnance Department at the end of the decade.32

It should not be assumed, however, that America was entirely Ai

behind the Europeans in orinance development; the picture was much more

complex than that. For instance, when Laidley's team made its inspectiml,

the French did not seem to be adopting hydraulic buffers, and the

- -- -- 4
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FIGURE 14

TWO EUROPEAN S IGE WEAPONS

rK

German 21-Contimeter Siege Gun With
Hydraulic Reooil Buffer

10-C

Austrian Mortar

SOURCE: U.S., Congress, House, Report of the Secretary of
War, Ex. Doc. No. 1, 45th Cong., 2d sees., 1877, pt. 2, 3:app. K,
plates XXXVII, XLI.

NOTE: The hydraulio buffer in the upper figure is oonnected to

Kh the oannon trail and one of the timbers. There is no buffer on the

--. mortar oarriage,
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Russians, in spite of all their improvement in carriage design, were
33

still casting barrels in bronze.

In the years between Laidley's trip and the publication of his

report, several ideas had surfaced both in America and Europe which

would help to increase the efficiency of artillery. The long engagement

ranges of modern guns made target acquisition by the naked eye difficult;

as a result, there was a need to adopt some type of visual aid. In

1876, an Englishman wrote:

Artillerymen have been using accurate rifled guns for years, and
complaining of the sights; but, for some reason or another, nobody
has made the subject his own, or worked steadily to carry into
practical execution the belief that there may be perfect accuracy
in laying a gun. 3 4

The Englishmen was not quite correct in his observation that

nobody was working on a solution. The problem of accurately aiming

heavy artillery had already produced some forward motion in the employ-

merit of telescopic sights. In a letter to the editor of the American

Army and Navy Journal in 1874, a subscriber proposed that a directing

telescope be mounted on a plane table between heavy guns. Earlier

attempts at mounting aiming telescopes directly on cannons had been re-

garded as impractical, simply because the force of recoil necessitated

both the removal of the devices before firing and their adjustment after
35

remounting. This suggestion came at the start of a long line of

developments that would eventually yield the aiming circle, a device

critical in the laying of field artillery for indirect fire. However,

the idea of putting a telescope directly on a cannon was not abandoned.

For example, in 1876 the British were testing a telescope on their 81-
36

ton gun. Continual development of gun mounted telescopes would even-

tually yield the panoramic field artillery sight, which, with the aiming
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circle, would add immeasurably to the efficiency of indirect fire.

In addition to telescopes, the long distance firing of coastal

guns also demand an effective means of range estimation. In the age

of short-range engagement, fortress commanders would simply give the

order to fire; the rest was up to the gunner behind each piece. As

: iengagement ranges lengthened, they became more difficult to estimate.

In 1873, a British garrison artilleryman sought to solve the problem

with a mechanical, telescopic range finder. The Watkin Depression Range

Finder, as it was called, permitted the fortress commander to give a

single, accurate range to all of his guns. It was a major step in an

evolving concept of fire control. By 187?, the British were even
38

beginning to experiment with range finders for field use. Although,

in coming years, the idea of fire control would continue to be driven

by the perceived needs of coast defense, much of the concept would be

transferred to the field artillery.

The British were also making advances in artillery ammunition.

To increase the fragmentation effect of their shells, they began to

experiment with the pressure conducting properties of water. They

filled cast-iron shells with water and a small bursting charge. The

result upon detonation was a high degree of fragmentation of the shell
39

body. The intent, of course, was to increase the antipersonnel effect

of artillery ammunition. Although the German approach was not as

imaginative as that of the British, it was perhaps more practical. The

Germans were relying on strong explosives to increase the fragmentation
40

of shell casings. Improvements in ammunition would continue to con- I
tribute to the growing efficiency of land artillery.

The problem of the trench, however, was still far from being

".... ... . .. ........ . ....... . .... . . . . •`"•` `•`'.` `•• • • • • `.`•v• • "':; '.. .. .... .. '.,. ... ' •! : .. •F
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solved. The advances in field artillery that were being made in th5.s

or that country were, for the most part, disparate achievements; some

were still little more than embryonic ideas; and even if they had all

been brought together in one system, their collective advantage would

not have been a sufficient answer to the trench.

In 1877, the conept of direct fire was given another test of

war when the Russians invaded the Balkan possessions of Turkey. Like

the War of 1870, it was a short conflict, nine months; but unlike the

earlier war, the participation of field artillery was lackluster.

The outnumbered Turkish Army was on the tactical defense. It

habitually sought natural cover, and if such protection was lacking, it -

immediately resorted to the trench. Only rarely did the Turks mount

attacks. Instead, they waited in their protected positions to meet
41

Russian assaults with heavy volumes of long-range rifle fire.

The Russians had a large numerical superiority over the Turks

in field artillery, but in most actions, the effect of the Russian guns

was neglibible. A British war correspondent wrote, "The sole instance

where any decided success has been achieved, or even aided by artillery
43

was the capture of the redoubt at Telis, .... " He reported that at

Louoha, after a 2 1/2 hour bombardment by 50 pieces of artillery, only

one Turk had been killed by the fire. And at the great siege of Plevna,

where the Russians messed over 500 artillery pieces, . . . one
44

yard of the Turkish trenches was ever cleared by shell fire." The

45
fortress held out for five months before succumbing to hunger alone.

As the result of his observations, the British correspondent concluded

that the usefulness of artillery was greatly diminished.

A molder of American military opinion, the Army and Navy Journal,
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"in an editorial, took exception to the implication that field and siege

artillery had become nearly useless. The editorial recognized the fail-

ure of the Russian guns to damage intrenched positions; but it main-

tained that an army could not do without the weapons, because, at a

minimum, they forced defenders under cover. In addition, they wve
.1 46

still effective against attacking troops. It was very much a replay

of the perceived status of artillery at the end of the American Civil

War.

In apparent contradiction to the poor performance of the Russian

artillery in the Balkans, an American witness on a secondary front in

the Caucasus wrote that the Russians had driven the defending Turks from
47

their trenches with shrapnel. Shrapnel was another name for case

shot. In 1864, a British ordnance officer altered the design of rifled

case shot by moving the detonating charge from the center to the rear

of the projectile. When the timed powder train detonated the round in

the air over the enemy, the effect was to throw the balls forward in
48

a deadly shower. It was more efficient than the widely dispersed

pattern obtained from a detonating charge in the center of a round. In

the future, artillerymen would look to shrapnel as a means to dominate

the trench with their low-trajeotory weapons; but it proved to be an

inaJequate solution.

Captain Thilo Von Trotho of the German Army wrote an insightful

study of the campaign in the Balkans. His opinion of the performance

of the Russian guns was no higher than that of the British correspondent

He observed that against intrenched infantry Russian artillery had little

effect. But the Russians compounded the difficulty by keeping their

guns directly behind attacking toops, which meant that the fire of the
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low-trajectory artillery had to be lifted as soon as the assault

commenced. He predicted that in the future light artillery would have

to displace forward with the infantry. He made his observation just

pages after reporting that the few Russian batteries that advanced with
49

infantry were decimated by rifle fire. It was a manifestation of the

continuing dominance of the dootine of direot fire in military thinking.

As shown previously, some nations were already experimenting with shields

to protect exposed gunners from defensive fires. In a second prediction

he forecasted a trend toward the development of heavier weapons to

accompany the field army. He felt that guns of greater size would be
50

needed if earthworks were to be damaged. What is missing from his

observations is the role that vertical fire might play in such des-

Vertical fire was still an auxillary capability to be called

upon by well equipped armies for special siege applications; but the

record does not indicate that the Russians employed the method at

Plevna. Perhaps it was to prevent a recurrence of the deficiency in the

future that they equipped twenty-four batteries with new 152mm (6-inch)
51

field mortars.

Also, the Russians ordered fifteen hundred steel guns from

Krupp. 3ust five years earlier, in 1872, at great expense, they had

rearmed their artillery with bronze weapons. The metal proved to be
52

inadequate for modern artillery when it was tested in combat. The

fame of steel was growing.

The Russo-Turkish War provided at least two artillery lessons.

The first one was the inadequacy of bronze as a metal for modern field

guns. Thi second lesson vas a reinforcement of the experience of the
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American Civil War--that field fortifications could significantly reduce

the power of artillery. The battlefield reputation of field artillery,

somewhat restored in the Franoo-Prussian War, was again eroded, although

shrapnel seemed to promise a second restoration.

While shrapnel was beginning to capture the imagination of

artillerymen, some work was in progress on the improvement of high-

angle fire. In the siege of Paris in 1870, the Prussians had employed

guns from defilade positions, using aiming methods similar to those of

the American Civil War, that is by sighting forward along lines marked

on firing platforms. In 1877, the Russians adopted a system of reverse

pointing for their heavy coastal guns. A large arc with marked angles

was drawn to the rear of a weapon. The gunner would then sight from
53

the weapon back to the appropriate angle. In 1878, to improve upon

the accuracy of defilade fire from siege pieces, the British began to

experiment with another method of reverse pointing. They aligned two

pickets at the rear of a gun and then aimed the weapon by sighting
54

through the tangent soele back at the stakes. In later years, this

system of pointing, with some improvement in technique, became known

as "indirect lay," and it is the method by which most artillery is aimed

today.

The accuracy of high-angle weapons, however was still far from

good. The British High-Angle Fire Committee conducted an elaborate

series of tests with howitzers, and the results were disappointing:

the difficulty of obtaining even approximate accuracy of aim
with vertical fire especially at long ranges, is felt to have been
scarcely diminished by all the study and practice which have been
devoted to it. 5 5

56
The committee concluded that recoil had much to do with the problem.

Experiments proved that the 6,3-inch howitzer, when fired from its field
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carriage, had an average error in a range of 62 yards. If the carriage

was weighted with 3 tons of iron, the error was reduced to 34 yards. If

the carriage was tighly lashed to a fixed platform, the error could be
57

reduced to 11 yards.

Fixed platforms, however, were part of the equipment of deli-

berate siege warfare. The German adoption of a hydraulic buffer to a

siege gun and the British experiment with lashing, both depended on

heavy wooden platforms. Early attempts at recoil control in siege artil-

lery tended to bind it even more tightly to its specialized role in

position warfare.

To some extent, the easy availability of railroad transportation
was adding to. the tactical immobility of siege artillery in Europe.

Railroads were making it possible to move guns of almost unlimited size.

The large pieces moved by rail had immobile carriages similar to heavy
58

ooast defense~weapons. Of course, not all siege artillery was of the

super heavy variety. But, like improvements in accuracy, major advances j
in throw-weight tended to bind siege pieces to their traditional tole as

specialized weapons of position.

More then a generation would pass before automotive power would

provide tactical mobility to guns of large size; but initial attempts at

the military use of mechanical transportation appeared as early as the

1870's. In 1876, the Russians conducted a military test on traveling

steam engines imported from England. They found that the machines could

propel 2,500 pounds on good roads and that they were not unreasonably
59

restricted by bad ones. Four years later, at Le Mens, a French mili-

tary committee tested similar vehicles, called traction engines. Loaded

vehicles weighing up to 15,000 pounds successfully negotiated steep
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grades on the streets of Le Mans. And one traction engi4e was driven
60

L! along a highway for 480 miles at an average rate of 6 miles per hour.

These tests were but the modest birth of another idea that appeared well

before its time, and nothing much would come of it for many years. In

the United States, the tests were all but ignored.

The telephone had a little better reception. Alexander Graham

Bell's 1876 invention was hardly a year old when the New York Telephone

Company provided equipment to report target strikes to the firing line

during an international rifle match. The demonstration prompted the
61

ArML and Navy 3ournal to urge the military adoption of the device.

German authorities may or may not have known about the rifle match and

the Tournal editorial, but they did not hesitate to test the telephone.

The initial field evaluation was inconclusive; transmissions over the
62

new device were difficult to understand. However, the telephone was

improved enough by the end of the decade that the French Army adopted

a portable field model that promised to be useful in artillery practice
65

and siege operations, among other applications. It is ironic that

Europeans were the first to attempt to exploit the military potential

of this American invention.

The Artillery School did recognize that the use of electricity

might helpt increase the accuracy of fire. By 1878, it created a

laboratory for experimenting with artillery related applications of
64

electricity. And by 1881, it was using a telegraph line to report
65

the results of target firing from an impact area. Within five years,

the school replaced the telegraph with the telephone in its seacoast
66

practice. The school's action, however, was simply a local initiative.

The United States Army was slow to begin the development of a
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field telephone. The Signal Corps, the proponent agency for oommuica-

tion. equipment, was deeply involved with national weather bureau respon.

sibilities from 1870 to 1890. These civil duties detracted from the
67

military responsibilities of the small Corps. It was not until 1887,

that the Corps began to seriously consider the adoption of a field
68

telephone, although a lack of funds would continue to hinder its
69

development.

The initiative taken by the Artillery School in the establishmeit

of its electricity laboratory is evidence of the value of the institu-

tion in the enhancement of the professionalism of young officers. In
70

r fact, in 1876, the school had been increased to a two yer' course.

Unfortunately,however, the tenuous connection between the Ordnance

Department and the Artillery that had been maintained in the person of j
the Ordnance member of the school staff was broken in 1875 when the

71
position was abolished.

own d The Ordnance Department continued its fixation on guns of its

.own design. In 1878, Bene' announced that since the experimental con-

version of 10-inch Rodman smoothbores to 8-inch rifles was a succes, his

Department was proceeding with the next step: the trial conversion of

15-inch smoothbores to 11-inch rifles. At the same time, borrowing

Krupp's breech design, Ordnance engineers built a rear loading piece

from one of the 8-inch rifles. As if to dissociate himself from earlier

departmental resistance to breech-loading, Senit pointed out in his

annual report that two years previously he had advocated the adoption
72

of the idea of loading heavy cannons from the rear.

In January 1879, a 12 1/2-inch, muzzle-loading cannon burst in
73 ..

a turret of the British warship Thunderer. An investigating committee

....... ....... ".............. '.. . . .. ... ,:kl-..:'.
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determined that the accident happened when seamen had unknowingly loaded
74

the weapon with a double charge. The mistake could not have happened

with a breech-loader; the first charge would have been visable upon an

attempt to load the second one. The success of the Krupp breech, oom-

bined with the Thunderer accident, prompted Bonet to observre that the

universal adoption of breech-loading war Just a matter of time. And he

concluded that, in any event, the large charges and long bores of
75

modern weapons were making muzzle-loading decidedly difficult. The

year of 1879 was, in effect, the beginning of the end of the muzzle-

loading era in American ordnance.

While the Department proceeded with an 8-inch breechloader of

its own design, the tests of the other weapons recommended by the 1872

board were stalled. As of 1879, the Woodbridge gun had been fired but I,
toen rounds; the Thompson, two; the Sutoliffe, twenty-six; the Mann,

76
eleven; and the Lyman, three.

It must be said again that Bonet had tried to secure funds for

the tests. Grant had relayed his request for $250,000 in 1875; and
77

Benat repeated the appeal to Congress in 1876 and 1878. In 1880, he

reduced the request to $117,600, which would "... enable me to have
78

the merits of these different systems fully determined." Perhaps it

was still too much for a program that was supposed to be concluded

within the initial appropriation. Congress failed to provide the

additional funds, and the grýýs lay rusting at Sandy Hook as the decade

closed.

Meanwhile, Benet had used the limited appropriations for seacoast

armament for 187.8-1879 to continue the conversion of 8-inch tiflen and
79

appealed for more. Congress responded the next year with a generous
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$400,000 appropriation, whioh included the requirement that four

K improved, breeoh-loading, twelve-inoh rifles be manufaotued. In con-

4rast to the 1372 appropriation, Congress did not stipulate that the [
designs were to come from any particular source, and Benet remarked,

"It . . clearly appeared that the selection of the system was left
S~80

to the Ordnance Departinent." Relations between the Department and

Congress were not as tense as they had been in the early 1870's.

There had recently been one othe- advance in heavy ordnance

design: ohambering. The concept of leaving an airspace around the

propelling charge in an artillery piece waa actually an old idea.

Admiral John A. B. Dahlgren of the United States Navy, had done come
81.

initial work with the concept in 1850; and by 1864 Confederate ord-

nan:e man had determined that the strain on a 7-ijioh gun could be re-

duood by 50 percent without a loss in muzzle velocity simply by leaving

Sa half-inch of space around the powder. However, the idea remained

dormant until the Italians used it in 1876 to reduce the tremendous

pressure in their 100-ton cannon. After thorough tests, they found

chambering offered three benefits: decreased pressure on the breech
83

area, higher muzzle velnoity, and greater shot energy.

Benet p.oked up the idea, andin 1879, the Department chambered

and successfully tested a 3-inoh 0rdnance Rifle, figure 15. Bonet did

not choose a field piece because of the his concern for the improvement

of light artillery; it was simply an economy measure--it was a cheaper

experiment than modifying a heavy gun. After the successful test of

the 3-inoh piece, Beneit orOered the chambering of an 8-inch rifle. The
85

test with the larger weapon was also auooessful. At the same time

that the Department began its work with the 3-inch piece, it began tv.



169

0

k 4a

.0
00

CO,-

0 c
4a

0 09

4a .0

0 0

Ln C.)94 0
0 I0

C! 0 0W

c12 404
.- 4- V .

0 0 (

"C4 C,

4C4

) C.O
0 43 7

C40

to

40
Ch- -4

'N 4-~co2 0



170

consider the construction of a chambered, breech-loading, 4.5-inch

rifle. It was the only move the Department had made in fifteen'years

toward the improvement of siege materiel.

The record of the Department in the area of field artillery was

not impressive. Although the Moffatt gun had been available since 1873

nothing much had been done with it. A 3-inch piece with a Sutoliffe

breech was received at the proving ground in 1876, but after a satis-

factory test of fifty-three rounds, it also lay silent. A bronze,

muzzle-loading Dean 3.5-inch gun was procured in 1877 and tested for

fifty rounds. The design was already out of date before the barrel
87

cooled, so it also led nowhere.

The single enthusiasm shown by Benit for a field artillery

design was one offered by Colonel Crispin, the Constructor of Ordnance.

In 1878, he proposed the adoption of a Krupp breech to a 3-inch service

,•rifle. Chambering, adopted a year earlier by the Department in an

effort to improve heavy artillery, was included in the plan for the

construction of the new field piece. The weapon was successful; and

Benit announced in 1880 that six of the experimental guns were being

prepared to issue to the artillery for field tests. One advantage to

Crispin's design, said Benit, was "we are enabled to utilize
90

the large number of muzzle-loading wrought-iron guns now on hand."

One cannot escape the suspicion that the old pattern of Department

preference for guns of its own design was repeating itself.

Virtually nothing had been done toward the improvement of field

artillery carriages since the wrought-iron design of Rodman and Benton

fourteen years earlier. Their plan had gathered dust in the Department a

files. As Benet said, "The introduction of metal carriages for the

OEM
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field service has not been a necessity until now, because of the large
< 91

supply of those made of wood, . . . o" In 1880, however, the

Department began to consider a metal carriage for the new breech-loading
92

chambered field gun.

The Department did not have a tradition of involvement in the

design of rapid-fire artillery; the field was left to civilians.

V Perhaps, to some extent, the absence of involvement increased the

receptiveness of the Department to the Hotchkiss revolving cannon. The

Hotchkiss weapon was not a mitrailleur, but neither was it a field gun,

at least not in the traditional sense, figure 16. With five rotating

1.5-inoh barrels, and Getling-like rapidity, it fired explosive ammu-
93I nition to a range of 5,500 yards. The inventor was Benjamin B.

Hotchkiss, an American who had manufactured arms during the Civil War;
94

by 1870, he had moved his office to France. The American Ordnance

Department secured one of the new revolving cannons--of French Governmert

[• manufacture--for a test that began in 1876 and ended in 1878. The

Ordnance officials who examined the gun were impressed by its performarce.
95

They concluded that it would be a valuable auxillary to light artillery.

Its equality in range, its greater capacity for delivering a
deadly, incessant, and widespread fire at all field-ranges, and with
a decidedly superior rapidity; its stability when fired, abolishing
all but the ordinary initial pointings (the benefit of a smallcaliber] , ... give it some decided advantages, apparently, over

our ordinary field-guns.
For the effects of artillery-fire, however, where penetration

is desireeble, and where destructive effects of sclid shot and shell,
in rapidly demolishing large objects, .... , are required, we
must, of course, yield the advantage to the larger caliberod field
pieces. 96

At close ranges, the Ordnance board felt that the Hotchkiss surpassed
97

the effect of standard canister, and even shrapenl fire. As a result

of the successful tests, the Department procured and issued two of the

J. ,.~..~..fJ~a.A



*1

172

FIGURE 16

HOTCHCISS REVOLVING CANNON, 1.5-INCH

I.d

iii

-I

SOURCE: U.S., Congress, House, Report of the Secretary of
War, Ex. Doo. No. 1, 46th Cong., 2d sess., 1879, pt. 2, 3:app 14,
plate II.
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Hotchkiss weapons to the Army in 1880. Although there was mush

interest in the Hotchkiss, it was to remain an auxillary weapon, as the

effoienoy 6f field artillery improved through the next decade.

As of 1880, although some experimental work was in progress, the

artillery materiel listed as standard by the Army had not really changed

since the Civil War, table 5. The principal exoeption, of course, was

the addition of rapid-fire, small-caliber weapons.

There is not much to be said about the practical application of

field artillery in the United States during the decade of the 1870's.

There was little requirement for artillery in the highly mobile cam-

paigns agaisat the Indians. When artillery was used, it was almost

always manned by details of infantry or cavalry, a situation that
99

angered Colonel Henry Z. Hunt. However, the anger of Hunt, the artil-

lery activist, was wasted. The cold reality of the situation was simply

that the light batteries had nearly ceased to exist a decade earlier;
100

and it was not until 1882 that their number was again restored to ten.

Although there was not much to be learned from recent American

experience, ordnance designers were exposed to theory from abroad. The

Department carried an interesting essay on the development of field

artillery materiel in its informative publication Ordnance Notes. In

1879, Lieutenant F. U. Goold-Adams, an Englishman, won a gold medal

from the Royal Artillery Institution for the essay. In his paper, he

captured much of the trend of field artillery improvement over the next

two decades. He proposed that muzzle velocities be greatly increased

in order to provide flat trajectories. The "evil" of curved trajecto-

ries, he said, was that they required an exact knowledge of range. In

addition, a curved angle of impact caused percussion projectiles to

t~
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TABLE 5

U.S. ARMY ARTILLERY CLASSIFIED AS STANDARD AS Or 1880

- Light guns Model

:3-inoh rifled, wrought-iron 1861
3.5-inoh rifled, wrought-iron 18688
1.65-inoh rifled, steel breeoh-loading

Hotohkiss mountain gun
4.62-inoh smoothbore, bronze (Napoleon) 1857
1.45-inch l7.5-inohi , Hotohkiss

revolving gun
1-inoh Getling guns
0.5-inoh Gatling guns
0.45-inch Gatling guns

Siege, garrison, and seacoast guns

4.5-inch rifled, oast-iron 1861
8-inoh rifled, cast-iron I
10-inoh rifled, oast-iron 1871"*'
11-inch rifled, oast-iron to
12-inoh rifled, oast-iron 1874
8-inch rifled, breeoh-loading, oast-rion
10-inch smoothbore, oast-iron 1861
15-inoh smoothbore, cast-iron 1861 and 1874**:
20-inch smoothbore, oast-iron 1861

Howitzers

Mountain, 4.62-inch smoothbore, bronze 1861
Siege and garrison, 8-inch smoothbore,
oast-iron 1861

I.Mortars

Siege, 8-inch smoothbore, oast-iron 1861
Seacoast, 10-inoh smoothbore, cast-iron 1861
Seacoast, 13-inch smoothbore oast-rion 1861
Coehorn 5.62-inch [5.82-inchi smoothbore

bronze 1841

SOURCE: U.S., Congress, House, Report of the Secretary of War,
St. Doc. No. 1, 46th Cong., 3d sees., 1880, pt. 2, p. 59.

NOTES:
*The design was adopted as standard but the weapon was

not produced.
"Weapons that were not designed by the Ordnance

Department had no model numbers. See note number 89, this chapter, for
a brief discussion of the mountain gun.

"***Altered Rodman weapons.



bury themselves before exploding, reducing their effect. Also, he

asserted that curved fire reduced the coverage of shrapnel, by throwing

it into the ground iii a tighter pattern than might be had with a

flatter trajectory. To protect gunners from infantry fire at close
101

ranges he advised the use of some type of protective screen. Of

low-trajeotory g~us he said:

The artillery must now come to the front, and by its fire render
works untenable, or at least shake the moral force of the defense
to such a degree as to render an attack possible. For this purpose
great acouracy, . weight an velocity of shell, and a powerful
bursting charge are necessary.

He did not ignore vertical fire. He advised the reintroduction

of howitzers into fie3d service, because, he said, there would be

numersous instances when troops could only be dislodged by accurate and

powerful high-angle fire. But he maintained that the weapons should not
103

be given to the d0vision; they should be retained at the corps.

Of the cannon shell used to destroy field fortifications he 4

remarked:

Although this projecti.e is not so important as shrapnel, since
the chief function of field artillery seems to be that of firing
at troops in the open, yet the increased importance given to fielC
fortification demands-that artillery be prepared to make advances inits power of destroying materiel.I0 .

It is a telling essay, because on one hand, it accentuates the

importance of direct-fire artillery, calling for its continued per-

faction and accentuating its primacy; yet on the other hand, it recog-

nizes that there would be ocoassions when only vertical fire could dis-

lodge troops from trenches. It is important to note that the author

advises providing the maneuver army with a vertical fire capability,

although it Is to be restricted to the level of the corps. It is a

subtle shift in the perception of the proper locus of the capability--
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from the sole possession of the siege train to tho partial ownership

of the maneuver forces. The improved accuracy of rifled over smooth-

bore delivery, combined with the effective use of the trench in the

Russo-Turkish War, was making high-angle fire look better; but its

application was still a long way from what would come to be the doctrine

of indirect fire.

The decade of the 1870's was a seedground of modern artillery

development. Nearly all of the necessary technological ingredients for

indireot fire, embryonic as many were, had appeared before the decade

closed. It may be recalled from chapter 2 that, when it would appear

in the future, the concept of the indirect fire employment of field J
artillery would depend on massed, accurate, high-trajectory bombardment.

Mass would be a derivative of many things--numbers is the most

obvious--but numbers alone would be shadowed by improvements in
I materiel and technique that contributed to mass. Steel gun construction

would give barrels the strength, without making them prohibitively

he ivy, to use powerful propelling charges to fire large projectiles to

long distances. Chambering would contribute to the ability by reducing

internal pressure on cannon metal, which made the use of even more

powerful charges possible. The range advantage meant that the fire of

guns from several parts of the battlefield could be concontrated on a

single target. Of course, some method of communication was needed to

tie the many guns together. The telephone would provide the answer.

And no small advantage was to be gained by recoil control and breech-

loading which would permit higher rates of fire. Significant advances

were yet to come in shell design, but work was progressing in Europe

on more efficient burst effects. All of these factors, already present
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some degree in the 1870's, would oontfibute to the mass necessary for

the indirect-fire concept.

Like mass, accuracy would also be the product of many things.

The effect of rifling was already being felt. Accuracy would also

depend upon the improvement of sighting techniques. The use of tale-

scopes with heavy guns, and aiming stakes with siege artillery tad

already begun to appear in Surope. In addition, the developing tech-

niques of recoil control would be no less important to accuracy than

they would be to mass.

High-trajectory bombardment was an idea as old as artillery

I itself; but it was still a ppecialized technique. The coming together

of the ingredients listed above for mass and acourecy would make it

a viable replacement for the technique of direct fire, But as of 1880,

no nation had yet brought them together in an effective system of

indirect fire for the artillery of a maneuver army.

It is important to note the derivations of the ingredients.

Rifling, steel construction, and breech-loading first appeared in light

artillery, where the technological difficulty of their adoption was lass

than in the larger calibers; but, taking the American example, the

prinoipal motivation behind the continued development of these ingre-

dients was the perfection of heavy artillery. Recoil control, the use

of aiming telescopes, embryonic concepts of fire direction, back-sighting,

and chambering were devised to meet the needs of heavy artillery. And,

of course, much of the basic technology of metallurgy and optics was

civilian in origin, as ias the telephone. Hopefully without belaboring

the obvious, the point is that much of the technological advance that



1 178

would eventually make the doctrine of indirect fire possible was

unrelated in its derivation to the perceived needs of the field

artillery.

Zn the United States, the principal agency of military teohno-

logical change, the Ordnance Department, had operated since the Civil

War under several handicaps; some were self-inflicted. The Department

displayed an obstinate predilection for designs of its own orgination.

The problem was that while the Department pursued its own designs,

borrowing selectively from the work of others, time was lost in the

acquisition poroess. In the areas of field and siege artillery the

habit of slow acquisition was no more of a detriment than the virtual

neglect of effort. The needs of coast defense dominated the artillery

related efforts of the Department. It was not until the decade closed

that any significant move was made in the improvement of field artillery

i materiel; and siege weapons had yet to excite more than the briefest

interest.

On the other hand, two things need to be said in defense of

the Department. First, the only real perceived threat to the nation

was naval bombardment of cities. Second, Benet, like Dyer before him,

put emphasis on the economy of converting old weapons, as opposed to

the expense of building new ones. Of course, it is difficult to oom-

pletely separate this motive of economy from the Department's habitual

preference for guns of its own design--those that were to be converted.

Finally, there was the matter of the relations within the

deoisionmaking process as the decade closed. The Secretary of War

invariably gave official support to the activities of his subordinate,
105

the Chief of Ordnance. And although the Commanding General of the
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Arm was not in the staff agency chain of command, his views on weapons

development were usually consistent with those of the Chief of Ordnance.

Artillerymen, the users of ordnance materiel, were still involved in

the deoisionmaking prooess in only the most tangential way--board

participation, usually as a minority. Perhaps most important, the

difficulties with Congress that had oharacterized Dyer's administration

had abated significantly by the end of Benet's first five years in

0offioe. In effect, the locus of deoisonmaking authority on weapons

development still rested with the Chief of Ordnance, even more firmly

than five years earlier.

I
I
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1881-1888: FIRST UOTION IN TH ESSLWOPNT

OF KvaLz ARTmany

The guns of modern armies lay quiet during the 1880'1. Of

course, there was the oooasioaml whiff of gunpowder in far-flung lands;

but meaningful experience with war was left to conteuplatiou of the

lessons of the past and theories about the future.

In the United States, the coast artillery rose to new heights of

importance. Field and then siege artillery rose in the shadow of the

climb, impelled by moderate attention, after years of nearly total

negleot. The efforts of the Ordnanoe Department with the lighter types

of artillery were unhurried, casual, and almost an afterthought, but I
at last there was motion. Reel attention was focused on the requirement

of coast defense, and the Department's too often repeated pattern of

preference fdr its own designs put it once again on a collision course

with Congress.

In January 1881, a subcommittee of the Senate Committee on

Appropriations began hearings to determine the amount of money to be

alloted to the armament of coast defenses for the following year.

Norman Wiard, a oivilian inventor and unremitting nemesis of the ordnanc

bureaus of both the Army and Navy, requested permission to appear before

the subcommitteo. His oomplaint was that the four 12-inoh rifles

recently selected by Benat for mamnfacture and test were the patented

inventions of Lieutenant Colonel Silas Crispin, who held Rodman's old

180 ~!
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job of Constructor of Ordnance. Also, he was president of the Ordnance

Board. When the Department became seriously interested In breeoh-loadi•x

heavy artillery, Crispin, as President of the Ordnance Board, recommended

to Benet that converted Rodman guns be modified to accept a breech

mechanism. The p:oblem, as Wiard saw it, was that in 1879 Crispin had

secured a patent on the method by which the Rodman smoothbores were

converted to rifles. He implied that Crispin had profited from the

conversion of muzzle-loading smoothbores and that he stood to gain

again as the Department began a program to develop breechloaders of
1

its own design.

Benst was present at the airing of Wiard's charges. The Chief

of Ordnance stated that he knew little of Crispin's patent arrangements.

He added that under the law an offi.oer was not prohibited from holding

a patent; and in any event, he did not know of any money that Crispin

11 •had received for his invention. William P. Hunt, president of the

South Boston Iron Company and manufacturer of the proposed 12-inch

weapons, confirmed that there had been no arrangements to pay Crispin

for his patent. In fact, he added, it was not clear that Crispin's

patent was valid, because it conflioted with the claims of other

inventors. The subcommittee was unable to question Crispin himself

about the patent arrangements; Ben't confirmed that the Constructor of
2

Ordnance was sick in New York and unable to testify.

Although an officer might reject any compensation but honor when

the Army used his invention, a patent still held the promise of pecunur7

reward. If the invention became a military success, subsequent civilian

or foreign use of it would be subject to the peymi.nt of royalties. As

one subcommittee member, Senator Allison Beok said, "... I think it
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is . . . his duty when his own invention comes up before a board of

which he is president, to decline to act on the ground that he is

interested, .... " It was sound advice. In view of the record of

oritioism received by the Department, it is surprising that officers

wero not, pr~hibited by agency rules from Judging their own inventions.

There was also some concern among the subcommittee for the high

cost of the 12-inch guns, $46,000 each, It appeared that Krupp was

then willine to sell steel guns of the same caliber for $30,000. Part

o4 the high cost of the American weapon was attributed to the need to
4

import steel for the breeohblook from England.

Alternate American designs for breechloaders had been available

since the 1872 board, but the guns produced from those plans hud not

been tested enough to keep the barrel) from rusting in the salt air

at Sandy Hook. The civilian inventor of one of the guns, H. F. Mann,

summed up his frustration before the subcommittee when he was asked

if he sought a continued test for his weapon. Mann replied:
No, air; it is perfect nonsense for me to waste time and expense

to have that gun taken up and have half dozen shots fired here and

half a dozen there. That does not amount to anything. It is simply
to keep us crazy inventors, as they consider us, quiet; but they
are developing their own plans [for guns] .5

The subcommittee investigations ended nearly a decade of

congressional non-interference in Department activities. The appropria-

tions bill passed in March 1881 provided for the establishment of a

board of officers to examine all inventions of heavy ordnance, to inolude

guns under construction or conversion by the Department. The board was

to make recommendations on weapons to be tested to Congress, through the

Secretary of War. It consisted of one officer of tho Corps of

Engineers, two of the Ordnance Department, and two of the Artillery.
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The two ordnance representatives were Colonel Tames Benton and Major
6

Adelbert R. Buffington ( who in 1899 would become Chief of Ordnance).

The board began its deliberations in July 1881 and reported to

Congress the following May. It recommended for tests the weapons

shown in table 6. Noticeably absent from the list was Crispin's pro-

posed 12-inch gun. The board gave the questionable performance of

wrought-iron conversion tubes as the reason-for the rejection. Also

rejected was Wiard's proposal to rifle existing cast-iron artillery:

"The Board does not approve of the conversion of any of the smooth-

bore guns . . . , and particularly does not approve of the system or
7

systems proposed by Mr. Wiard." Wiard's plan was simply to rifle the

r• oast-iron bores of the old guns. He blcly admitted that the process

would cost him only $40 per weapon, although he proposed to charge the
8

government $500. If Wiard expected the government to pay him such a

profit, he was not an entirely rational fellow; but at least his com-

plaint to Congress helped to initiate a board outside of the Ordnance

Department that had the power to give a new direction to heavy artillery

acquisition. The board's subsequent recommendations did much to lay

to rest the lingering episode of heavy ordnance selection that had been

initiated by congressional interposition in 1872 and marked by apparent

Department'"foot dragging" since that time.

The hearings before the subcommittee in 1881 received notice

in the national press. The Army and Navy Zournal, closely attuned as it

was to items of military interest, was oritica1, in both its editorials

and in some of its printed "letters to the editor," of the Department's
9

oritinal selection of the Crispin guns. The Boston Daily Advertiser
10

also attacked the ordnance bureau.
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TABLE 6

W3WEAPONS RECOMUENDED BY THE GETTY BOARD, 1882

Rif led guns

Lyman-Haskell Multioharge Gun, 6-inch

W. Z. Woodbridge's wire-wound, cast-iron, B. L.* gun, 10-inoh

L: W. E. Woodbridge's wire-wound, steel tube, B. L. gun, 10-inch

W. E. Woodbridge's wire-wound, steel bars, B. L. gun, 10-inch

W. P. Hunt's steel, B. L. gun, 10-inch j

Wire-wound, steel, B. L. gun, 9-inch, on the Schultz plan submitted by
Silas Crispin

"Cast-iron hooped with steel, B. L. gun, 12-inch, submitted by the
Chief of Ordnance

Cast-iron tubed and hooped with steel, B. L. gun, 12-inoh, submitted
by the Chief of Ordnance

Wire-wound, B. L. gun, 8-inch, submitted by the Chief of Ordnance

Rifled mortars

Chief of Ordnance's cast-iron hooped with steel, M. L. mortar,
12-inch

SOURCE: U.S., War Department, Annual Report of the Secretary
of War for the Year 1882 (Washington, D.C.: Government Printing Office,
1882), 3:7.

NOTES:
*B. L. = breeoh-loading
* IA. L. muzzle-loading

:1
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The pressure of the events of 1881 strongly suggests that the

embarrassment suffered by the Department might have precipitated

Colonel Crispin's relief in November from his duties as Constructor of

Ordnance and member of the Ordnance Board. However, he remained in
11charge of the Ordnance Agency in New York.

Like Rodman before him, Crispin was a man of substantial talent;

but the system was such that it invited the suspicion that these men and

others in the Department abused their authority. The action of the

Congress in once again placing the question of ordnance selection in

the hands of a War Department board was a corrective measure in the

decisionmaking process. In fact, the action began a string of

congressionally initiated ordnance boards: the Gun Foundry Board was

called pursuant to the act of 5 Tuly 1884; and the Fortification Board
12

assembled after the act of 3 March 1885.

Perhaps the greatest benefit to come from the work of the 1881

boarld was that id did much to break the grip of the Rodman system of

cast-iron construction. Crispin's 12-inch rifle was but another attempt

to perpetuate the basic cast-iron design. During the 1870's, the

Department had added wrought-iron tubes to cast-iron guns to give them

strength to take rifling. The next step was to adopt a steel breech to

the weapons so that they might be loaded from the rear. In 1881, con-

verted cast-iron rifles of 8- and 11-inch caliber were fitted with
13

breech receivers on the Krupp system; both weapons failed in tests.

The board's rejection of the Crispin 12-inch designs effectively ended

the era of the consuming commitment of the Department to cast-iron

construction. It was an important event, because attention would now

be turned to steel.

-. I
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It was not simply a matter of dropping one metal for another.

In his annual report for 1882, Benit observed that to meet the needs

of coast defense guns of "moderate power" could be constructed from

a combination of steel and cast-iron. Although such guns would be very

heavy in proportion to their power, they would optimize the use of a

national resource, cast iron. Since the national ability to produce

gun steel was small, Ben6t thought it best to reinforce the cast iron

with wraps of steel wire, a more economical use of the metal than
14

hoops or bands.

For an industry not yet adapted to the production of gun steel,

even Benet's modest plans would take time. In 1883, to meet the imme-

diate needs of coast defense, Congress provided for the conversion of
15

fifty Rodman smoothbores by the insertion of wrought-iron tubes.

Benet recognized, however, that it was only an expedient solution.

Guns of full power, he said, must be made of steel. But the country

was unable to produce such weapons wholly out of home products. He

proposed that the subject receive the careful consideration of Congress.

As he saw it, there were two solutions: the establishment of a national.

foundry, or the encouragement of private enterprise to procure the
16

necessary plant and experience.

In the naval appropriations act passed in March of 1883,

Congress called for the establishment of the Gun Foundry Board. It was

composed of six officers, selected from the Army and the Navy, who were

given the requirement to determine the best location for a government

foundry '... , or what other method, if any, qhould be adopted for the
17

manufacture of heavy ordnance adapted to modern warfare, . . . " The

board toured England, France, and Russia to investigate the methods
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employed in Europe. 1t was not the board's intention to ignore Germany;

Krupp simply denied permission for an official visit. The report of

the board was transmitted to Congress by President Chester A. Arthur
18

in February 1884.

The board drew some conolusione about the itatue of gun steel

4 production in the United States:

* the imense steel works of the United States, from lack of
demand for this special material, have not the necessary plant for
forging, end are in no condition at present to manufacture steel
for cannon in such quantities and in such sizes as are essential
for a suitable armament for the country ....

While the rest of the world has advanced with the progrees of
the age, the artillery of the United States had made no steps
forward. Its present condition of inferiority is only the natural
result of such want of action. 1 9

The perceived inferiority of American artillery was clearly

related to the failure to use steel in its construction. The question

is where did responsibility for the failure lie? The conclusion must

be that, with respect to land ordnance, a large measure of responsibil*1

lay with the Ordnance Department. By 1881, American industry was
20

producing 1,210,285 tons of railroad grade steel annually. It was

not until 1883 that the Department began a serious solicitiation of

American industry for a gun grade of the metal. The response to the

solicitation was limited; the capacity simply did not exist. But one

enterprise, the Midvale Steel Works, did successfully construct three
21

experimental hoops for heavy artillery, which was evidence that with

sufficient inducement American industry could indeed produce the metal.

If the Ordnance Department had shaken itself free from its devotion to

cast-iron construction before the controversy of 1881, it is quite

probable that a national source of gun steel would have been available

at an earlier period.
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In any event, the Gun Foundry Board recommended the establish-

ment of two government gun factories, one for the Army at Watervliet

Arsenal, 'est Troy, New York, and one for the Navy at the Washington

Navy-Yard, District of Columbia. The board's use of the term "factory"

rather than "foundry" is significant. The) borrowed from the French a

4 iconcept in which civilian industry produced rough forgings to be
!, 22

machined and assembled in government factories. The French system did

not provide for the establishment of government foundries per se, which

would have performed the complete manufacture of weapons.

I, Previously, American guns had been manufactured by contract to
23

civilian firms, although few orders had been let sinoe the Civil War.

The advantage to the government of the establishment of a factory

and Russian dependence on private enterprise for the production of

24

modern artillery to be costly. But Congress was slow to react to the

reooonendations of the Gun Foundry Board, and an artillery factory for

the Army would not become a reality for several years.

Until 1881, the Department had been following a dead-end path

in its attempts to oontinally upgrade cast-iron heavy guns. Without

question, an important corner was turned when Benet solicited gun steel

from American industry. Four years later he reported: "... experience

has proved the entire ability of our steel makers to produce, without
25

too great difficulty, the required metal; ... "

The turn to steel, like the interest in a gun factory, was

driven by the perceived needs of heavy artillery. The construction of

lighter guns would profit from these advances, as it had from past

achievements stimulated by heavy gun requirements. Although the

1,1
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Department concentrated its efforts on heavy weapons, it did not neglect

the development of lighter pieces. In fact, the 1880's was a decade

of steady, albeit unspectacular, improvement in mobile artillery.

When the 1870's closed, the Department had begun its first

program of improvement in field artillery materiel since the Civil War.

On a plan initiated by Crispin, several 3-inoh, wrought-iron, muzzle-

K loading rifles had been out off at the breech and modified by the

addition of a steel, sliding-block mechanism on the Krupp plan, figure

17. In addition, the Department had begun the design of a metal car-'

riage for the improved field pieces.

In July 1881, by general orders, a board wes directed to

convene in Washington, D.C. " .. to consider the recent changes in

guns, harness and equipments for light batteries, and will recommend

any changes from present methods which to their experience and Judge-

ment may seem fit." The board was composed of seven artillery

off icers under the chairmanship of Uajor John C. Tidball. Upon finish-

ing its work at the end of September, the board drew several conclusions

about field artillery materiel. It indorsed the breech-loading modifi-

cation of wrought-iron field pieces; but it thought that steel designs

would be needed in the future, with muzzle velocities not less than

1,600 feet per second. Also, the board recommended the adoption of

telescopic sights for field guns and the construction of a carriage that
27

would permit sufficient elevation for curved fire. Benet received the

views of the artillerymen and announced in hL 1882 report that he had

directed the design of a steel, breech-loading field gun and the prepa-
28

ration of a metal carriage for the inspection of a 'uture board.

When Bengt gave his instructions to the Ordnance Board it was
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clear that the new weapon would be a departure from the recent attempt

to modify the old wrought-iron guns. Not only would the new weapon

be steel, in addition,Benet directed that it would have an interrupted-
29

screw breech.

There were two basic proven breech designs, known as the

"German" and "French" systems. The German, or Krupp system, was intro-

duced in the United States in the 1870's. It worked by the horizontal

movement of a wedge through the side of the breech. In the closed

position the wedge sealed the bore. The fitting was made tight against

gas leaks by a replaceable Broadwell split steel ring, which lay be-

tween the wedge and the barrel. The designation "French" for the

second system is misleading; it was actually American in origin.

Benjamin Chambers, a Washington, D.C., mechanic, had patented a slotted-

screw breech in 1849. However, it was the French who seized the idea
31

and improved it. In contrast to the German system which worked from

the side, the French breech closed from the rear. The breech was

sealed by an interrupted screw, which with a short turn engaged simi-
32

larly out threads in the breechblock, figure 18. Gas was sealed by

a band of material, primarily asbestos, between two Broadwell rings

mounted on the inside face of the breech screw. Under the pressure of

the detonation of the propelling charge, the obturator, as the band was
35

called, expanded to prevent the escape of gas. Both systems were

effective and are still in use today. Benat's new 3.2-inch gun was the

first American weapon to be constructed on the French system.

In addition to trying a new breech, Benit directed the Ordnance

Board to investigate the advantages of employing built-up rather than

single piece construction for the barrel. In his instructions to the
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board he noted that modern European field guns were constructed on

the built-up principle. Like the "French" breoch, the concept of

constructing barrels with concentric hoops was an old American idea.

Professor Daniel Treadwell (Harvard) Wad patented a built-up gun in

1855, but he was unable to interest the government in the idea. Almost

simultaneously, Sir William Armstrong introduced the concept into his
34

successful system of British artillery. The idea spread in Europe,

and to some extent, it was adopted in American guns; for example, the

banded Parrotts were a simplistic adoption of the system, as were the

converted Rodmans. But it was not until the 1880's that the Ordnance

Department began to seriously exploit the strength advantage of complex

built-up construction in both light and heavy artillery. Figure 19

is a 3.2-inoh gun of built-up design. Compare it with figure 17, the

one-piece barrel construction of a wroqght-iron rifle.

The Ordnance Board was successful with its design, and the first

steel 3.2-inoh gun was tested in 1884. Benit was proud of the results

which ". . . are deemed extremely favorable as compared with the
35

firing of similar guns in European services." The ordnance designers

had managed to achieve a muzzle velocity of 1,629 feet per second,

which exceeded the requirement of the Light Artillery Board. The trend

toward higher muzzle velocities, hence flatter trajectories, is evident

when one compares the capability of the new gun with the 1,215 feet per

second characteristic of the wrought-iron piece that it was designed
36

to replace.

While the Light Artillery Board wanted a high muzzle velocity,

it also wanted a carriage that would permit the delivery of curved fire.

The two desires are understandable: improved performance at low
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trajectories, and the ability to deliver curved fire if it was needed.

The difficulty was that the state of the art in carriage design made

it difficult to acoomodate the force of recoil of high velocity

artillery at raised elevations. It was not at all clear that one

field gun carriage could efficiently satisfy both requirements.

The Department had been working since 1880 on the design of a

metal carriage for light artillepy. After three years, the Ordnance

Board tested one of steel. The carriage featured spring recoil brakes

designed by Lieutenant Colonel A. R. Buffington. They were fixed at

one end to the axle and at the other end to a wheel, figure 20. The

brakes reduced recoil on a hard, flat surface from 26 feet to 8 feet.
37

In addition, the carriage permitted a maximum elevation of 21 degrees.

However, it was below the 30 degree capability that had been requested
38

by the Light Artillery Board. The artiller7men's request had to yield

to practical considerations. The Department continued its effort to

improve the carriage, but the strain caused by the great force of

recoil, resulting from the use of heavy charges in the new light guns,
39

complicated the construction problem. When the Department finally

began to manufacture oarriages for issuance with the new guns, the
40

maximum elevation was still 21 degrees. Even at lower elevations,

the force of-recoil caused damage to carriage components *hen the guns
41

were used by troops in the field.

In 1884, word of a new German propellant powder came to America.

It was said that German mills were altering tU proportions of the common

ingredients of black powder--saltpeter, charcoal, and sulfur--to produce

a new explosive that provided higher muzzle velocity without an increase

in gas pressure. In addition, brown powder, as it was called, produced

LlI
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F IGURE 20

F33LD CARRIAGE WITH SPRING RECOIL BRAK E96

Spring Reooil Brake

I I_ -E

Top View

Li

SOURCE: U.S. War Department, Annual Report of the Secretary

of War for the Year 1883 (Washington, D.C.: Government Printing Office,

1883), 3:app. 32, plates I, II.
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loes smoke than the black variety. The Ordnance Department quickly

secured some of the new powder for trial, tested it in a 12-inch rifle,

and provided samples to du Pont. Within a year, the chemical company

gave the Department a domestic sample to evaluate. It was a success,
43

and Benet advertised for manufacturer's bids. Following Rodman's

work with controlled grain size, experts had varied the shapes of

granules to achieve still greater efficiency of combustion, but it

was not unitl brown powder was introduced that another major step was

taken in propellant design.

It can be said that 1884 was the year of powder; not only did

the Department begin the adoption of a new propellant, it also began

an attempt to use high explosives in shell construction. High explo-

gives, such as dynamite, held the promise of increasing the effect of

artillery ammunition by giving it a more powerful burst. However,

high explosives were sensitive to shook, and it was no easy matter to

find ways to overcome the hazards of the propelling jar of a gun's

detonation.

In 1884, Ben't felt reasonably certain that explosive gelatin,

a rather stable mixture that included nitroglycerine and guncotton,
45

could be safely fired from service guns. It was easier said than
46

done. The unmodified gelatin gave erratic results. Inventors made

several attempts to use dynamite itself in shells. One idea offered

to the Department is shown in figure 21.

Perhaps the most interesting attempt to use high explosives was

the dynamite gun. It relied on compressed air rather than gunpowder to

propel shells. In 1884, a 4-inch barrel of a length of 40 feet was
47T

under construction at the Delamater Iron Works in New York. The
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FIGURE 21

BRISBEN'S SHELL FOR HIGH EXPLOSIYE

Air Chamber Explosive Chamber
N ," \'-\ , \NN\,• ,, \• N 7 < . •

14I

Before Firing
(Half Section)

After Firing

SOURCE: U.S., War Department, Annual Report of the Secretary

of War for the Year 1887 (Washington, D.C.: Government Printing Office,
1887), 3:epp.12, plate 1.

NOTE: The air chamber was intended to cushion the shook of

propellant discharge. It was one of several ideas considered and

rejected by the Department in the search for an effective system for

firing high explosives.
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Department was interested in the dynamite gun, and efforts at the

weapons'- perfection would continue for several year; but more efficient

solutions to the problem of the delivery of high explosives evolved,

and the dynamite gun project died without ever becoming much more than

an interesting experiment.

Public criticism by ordnance officers of national policy on

weapons development was not a common occurrence; butin June 1884,

Captain Otheo E. Michaelis told a Now York Times reporter that a nalional

program of development simply did not exist. He said, "Fortunately,

under our system of government, state policy is shaped by public opinion•
48

and it is for.:our intelligent thinkers to make this felt." Since

1881, a series of military boards and congressional committees had
looked at various ordnance questions; but as another ordnance officer,

Captain Rogers Birnie, said, the reports c. • . contain a vast amount

of valuable information . . . whioh we can only regret has been put to
49

so little practical use, . . . " In effect, there was no coherent

national policy on land armament.

To bring order to the armament effort, in 1885 Congress directed

the formation of the Board of Fortifications or Other Defenses. The

board was to consist of the Secretary of War, two officers each of the

Engineers, Ordnance Corps, and Navy, and two civilians. Secretary

Willifa C. Endioott chaired the board, which included, among others,

Benet himself and Lieutenant Colonel Henry L. Abbot (the engineer

officer who commanded the siege train at Petersburg). The board wasr
51

instructed to review the needs of coast defense. In making its report

the board observed:i

the. It is impossible to understand the supineness which has kept
the.nation quiet--alloving its floating and shore defenses to

. . . .. ..



r0

become obsolete and effete--without making an effort to keep
progress with the a&L, while other nations, besides constructing
powerful navies, have not oonsidered themselves secure without

large expenditures for fortifications, inolUding armored forts. 52

To correct the deficiency, the board recommended a long-range construc-

tion and armament program of a total ocost of $126,377,800. Of that

amount, $70,294,800 was to be spent on armament; the remainder was for

the construction of forts. The plan was massive in its extent; it
53

provided for the upgrading of the defenses of twenty-seven ports.

Not since the work of the 1867 board had there been a comprehensive

statement of coast armament requirements. Unlike the recomaendations of

the earlier board, which had been submerged in the standoff between

Dyer and Congress, the work of the Endioott committee initiated a

building program that was to run for more than two decades, although

the availability of funds would fluctuate. 54 i
In fact, after appropriating money in 1885 for armament,

Congress permitted two years to lapse before it provided more. The

fortifications appropriation bill for fiscal year 1886-1887 passed the

Senate but stalled in the House, Ben6t complair.ed:

the completion and test of the experimental guns under con:-
struotion, the further development of powders and explosives, and
the alterations of carriages for mounting existing guns have prao-
tically oased, .

And not only has the work come to a standstill, . . . . , but
the personnel of the Department, employed on the work, has been
almost entirely disoharged. 5 5

The situation was no better the next year; Congress again failed to

provide appropriations for armament. Benit struggled with the problem

in the best way that he could. He reported that,

The Department has been enabled, . . . , by means of the small
permanent appropriation aooruin- from the proceeds of sales of
unserviceable and obsolete materiel, to proceed with the manufacture
of one 8-inoh B. L. gun, . . . ; of one 10-inoh B. L. gun, . . .,

S°- and twenty-five 3.2-inoh steel field guns.56
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During the bleak period, Benet also managed to give some

attention to the most ignored area of artillery development--siege

materiel. In 1885, under instructionh-from the Department, the Ordnance

Board had prepared plans for a 5-inch siege rifle, figure 22, modeled on
57

the successful 3.2-inch gun. The next year Benet announced that the
58

Ordnance Board had also designed a 7-inch howitzer, figure 22. Exoept

for a brief start at the design of a 4.5-inch rifle at the end of the

1870's, virtually nothing had been done to improve siege materiel in

twenty years. The designs of the 5-inch gun and 7-inch howitzer were

late but, in view of past negliot, signifioant initiatives by the

Department.

The trend for several years in European siege materiel had been

toward larger weapons. As mentioned previously, railroads permitted the

strategic movement of guns of almost unlimited weight. By %he mid-18801

however, another class of artillery materiel had begun to achieve impor- j
tanse in European inventories. These were artillery pieces of larger

calibers than were normally found in field batteries. Considered as

less mobile then common field artillery, they were classified as guns
59

of position. The average caliber of such weapons was 3.83-inoh. In

contrast, the average caliber of field artillery was 3.28-inch, which

may not seem like much of a difference, until average gun weights are

compared, 941 pounds to 1233 pounds, respectively; and the same is done
60

to average shell weights, 15.9 pounds to 23.1 pounds, respectively.

Lieutenant Alexander Schenok, a literate gunner writing at the Artillery

School, observed:

When rifle-pits and other field woeks, however hastiliy thrown up,
enter as a factor, it has become indispensable to bring to bear as
powerful an artillery fire as possible, and at the same time this
artillery must possess every essential element of an efficient field

L•.. .. . . . . ........... ............ • .... •..................••.........•••••••.....•••••...••....••••• .. ,••,•... • .... •Ji
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artillery; must be with the troops, well to the fore and capable
of being brought into aotion at the earliest possible moment. For
those reasons the position gun has become an well established and
needful as any other field gun. 6 1

The idea of adding weight to the fire of the field artillery by Inor.es-

ing the size of some of its weapons is the central feature of Schenok's

observation. The heavier weapons were not to be back off of the field,

idle in the siege train, but forward with the troops. The proposed

deployment was within the confines of the concept of direct fire; "well

to the fore" was the traditional position of field artillery; however,

the proposed use of heavier weapons was indicative of a conceptual

advance within the paradigm. In the American experience, Sohenok's

observation was still no more than thesry; although Benit had advised

the Ordnance Board in 1882 that a field gun. heavier than the 3.2-inoh
62

would be needed at some time in the future, the Department had not

yet undertaken the design of such a weapon.

Siege artillery, of course, was heavier than the field variety.

The weapons designed by the Ordnance Department were limited in their

weight by the capacity of pontoon bridges. The weight adopted for the
63

new 7-inch howitzer barrel was 3,750 pounds. The carriage would even-
64

tually weigh another 3,200 pounds. Ordnance designers worked to

construct the most efficient weapon possible within established weight

limits. The relationship between the weight of the howitzer and its

caliber was important. With the same amount of metal, ordnance designers

might have oonstructed a weapon of greater than 7-inch caliber, but the

increased recoil of the more powerful piece would have made it impraoti-

cal. On the other hand, a 7-inch weapon might have been constructed

with less metal, but a reduction in weight would have resulted in
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exoesslve recoil, again making it impraoiteal. The point is that

pontoon bridge bapatbty limited the overall weight of the American

ihowitzer, while the absence of an efficient method of reca il control

restricted the caliber. S.tyl had given strength to gun barrels, per-

• mftting the construction of more powerful weapons, but the problem of

recoil control in mobile artillery prohibited the full use of the

advantage of steel.

en field artillery, the weight of a piece was restricted, not

by the capacith of pontoon bridges, but by the lower limit of the drsw-

ing power of a sax horse team. The harsh demands of campaigning limited

the pulling capacity of a field artillery animal to about 850 pounds.

Also, gtunnerq generally felt that a team should consist of no more than

tsix horses, which restricted the total load behind the animals to

waboet 5,100 pounds. Teems of more than six horses were difficult to

667

maneuver; o nd the quick maneuver of artillery was important in the

dArect-fire concept of employment. Artillerymen saw themselves rushing

into battle, deploying hastily within sight of the enemy. As a result,

the drawing capacity of a maneuverable six horse team was a perceived

restrn7tion on the maximum weight of a field artillery rig. Hoadever,

the American 3.2-inoh gun rig was below this limitation: the barrel•

weighed 829 pounds; the carriage, 1,166 pounds; and the limber with
67

ammunition, 1,780 pounds, for a total of 3,775 pounds. Even with

several mounted cannoneers there was room for some weight increase in

American field guns; it was simply up to the Ordnance Department to

initiate development.

In 1887, Boent announced that prototypes of the 5-inch sioge gun •

and 7-inah howitzer had been manufactured at Watertown Arsenal and sent
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to a proving ground for initial teets. Department engineers had

constructed an experimental carriage for the 5-inch gun using wheel
68

brakes designed by Colonel Buffington. The brakes were similar to

those used on the 3.2-inch carriage. No special carriage had been
688

constructed for the howitzer. In fact, because of the limited avail-

ability of funds and the resulting discharge of meohanios, the Department

had been forced to concentrate its efforts on one weapon at a time, first
70

the gun, and then the howitzer. Perhaps the lack of funds prohibited

consideration of the development of a heavier field piece, but there is

no indication that the Department was intent on proceeding in that

direction at the time.

In addition to its failure to appropriate money for armament,

Congress had left the question of an Army gun factory unresolved. The

Bndioott committee had endorsed the earlier recommendation of the

Gun Foundry Board that a factory be established. Although the lawmakers

had authorized the Navy to begin the construction of such a facility,
71

they failed to do the same for the Army. Finallyin 1887, without

explicit congressional approval, the Ordnance Department, with the

sanction of the Secretary of War, began to concentrate the necessary
72

machinery to establish a gun factory at Watervliet Arsenal. It was a

bold action; Benet simply assumed congressional approval and got away
73

with it.

Actually, by 1887, construction of cannons by the Ordnance

Department was no longer a novelty. In 1884, the Department had built

an experimental 3.2-inch field gun at the Watertown Arsenal from
74

forgings provided by the Midvale Company. And the Following year

Benit announced plans to construct twenty-five of the weapons; the
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Went Point Foundry was to assemble twenty guns, while the Watertown
75

Arsenal was to put five together. In addition, the 5-inch gun and

the 7-inoh howitzer had been constructed at Watertown. The gun construo.

tion plant at Watertown was something of a "Jerry-built" facility. The

officer in charge reported, "The machinery needed for the work, some

of whioh was newly purchased, was assembled together In one Of the

large shops which had formerly been used as a wood worker's shop,
78

S. ... " When the Department took action in 1887 to establish a

large factory at Watervliet, the effort was more important in its scale

that in its novelty. Benet planned to start work imediately on l0-inoh

and 8-inch, breech-loading, steel guns as well as twenty-five 3.2-inoh
77

weapons. Probably the most important benefit of the now plant at

Watervliet was that it gave the Department an efficient facility to

produce experimental guns.

Relations with Great Britain deteriorated again in 1887, this

time over fishing rights off.the Canadian coast. In a dispute over

alleged treaty violations, Canadian cruisers began to halt American

schooners operating in the lisheries. Tempers flared, and there was

talk of a fight. The Detroit News suggested: "When the next war closes,
78

there should be but one flag floating from the Rio Grande to The Pole."

In the House, the Committee on Appropriations reojived a resolution

oritioal of the state of coast defenses. It began:

the belligerent tone of the Canada press and the announce-
ment that Great Britain will shortly dispatch a fleet of ships to
oruise in the vioinity of our northeastern coast line indioate
hostility toward the United States,

twenty-seven of our Atlantic, Gulf, and Pacific harbors
are absolutely defenseles nd . . . are in urgent need of
immediate defenses; . .

In spite of the scattered "saber rattling," Congress failed to 4
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provide appropriations for armament. And although the issue oooled,

the oontinuing lack of money caused Benkt, in exasperation, to call

upon Congress to take some kind of action. The thrust of his appeal,

quite naturally, was toward the needs of coast defense:

It will coat money; but not more than the loss to the cities of
New York and Brooklyn from one day's bombardment. All this and
more is known to Congress and the country. Reports of boards and
committees, reports of official experts, the writiugs in the public
press, individual views, all have kept this important matter before
the people, and the responsibility for weal or woe, for success or
disaster, must remain with the people. At this time no half measure
will do. Congress should decide, and decide at ones. Another
year ought not to pass without a settled and well-defined policy
in regard to the national defense. 8 0

Finally, in September 1888, Congress resumed appropriations for

heavy armament. At the same time, however, it directed that the money

be spent under the supervision of a board to consist of the Commanding

General of the Army, and one officer from each of the Corps of E.ngineers,
81

Ordnance Department, and Artillery. The first officers to hold those

respective positions were Major General John U. Schofield, Colones

Henry L. Abbot., Liautenant Colonel Alfred Mordecai and Colonel Henry
82

W. Closson. This was not just another entry in the string of

congressionally mandated boards that characterized the 1880's; the

Board of Ordnance and Fortification, as it was called, was unique in

both its permanency and its powers. Although its period of greatest

vitality was the 1890's, the board functioned for three decades.

In the initiating legislation, Congress placed the board under

the direction of the Secretary of War and gave it the power to provide

"... regulations for the inspection of guns and materiel at all
83

stages of manufacture, . . ." The charter powers of the board were

general to the point of being vague; however, through subsequent legis-

ltion, its authority was more clearly defined. Congress tasked the
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board to make an annual report of its work. In the first report, the

board outlined its method of operation. The Chiefs of Ordnance and

Engineers submitted their requests for appropriations through the

Secretary of War to Congress, as they had always done; but once the

appropriations were mods, the Secretary submitted the projects that

came under the jurisdiction of the board to that body for its review

and reoo.omendations on the allocation of funds. Virtually all questions
* 84

of armament fell under the jurisdiction of the board. In addition,

the board examined a wide range of new inventions, selecting those to
85

be retained for further development.

The signifioanoe of the board was that it modified the near

total jurisdiotion of the Chief of Ordnance over weapons development.

For the first time, the Comanding General of the Army, asPresident

of the Board, was given an offioial role in the choice of armament. Of

course, the Chief of Ordnance still enjoyed the selective power of

making the original requests for appropriations, but the final alloca-

tion of funds was subject to the approval of the board. Equally impor-

tant, the board became the reviewing agency for new inventions and the

judge of systems under development. But one must be careful not to

overstate the real power of the board. In effect, power over weapons

selection and development was shared by the board and the Ordnance

Department: although the board had the responsibilities outlined

above, in the final analysis, it was largely dependent on the facilities

and technical expertise of the Department.

The establishment of the board certainly did not alter the

preoccupation of the Army with coast defense. The 1888 appropriations

act initiated the extensive program of fortification recommended by the
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Zndiooil Board. Through the next decade, the interest of the War
86

Department in the program would become almost obsessive.

Although the Ordnance Department had made some advances in

field artillery materiel by 1888, in general, the light batteries suf-

fered from a lack of attention. The Aimy Inspector General reported

that, "Some of the light artillery is still plodding along with the same
87

guns they had at the close of the war of the rebellion, ....

(Not all batteries had %he now 3.2-inoh guns.) Furthermore, he found

that training was inadequate becalse of a lack of target practice

materials and ranges, with the result that some batteries neglected

firing entirely 88

In tactics, the situation was equally stagnant. A board to

revise the tactics of the Infantry, Cavalry, and light artillery was

convened in Washington, D.C. in February 1888. It was a mixed board

of eight officers of all three branches under the direction of infantry
89

Lieutenant Colonel John C. Bates. The board was convened to consi-

der a large number of recommendations for new tactics that had aooumu-

lated over a decade. But the meaning of the term "tactics" had not

changed appreciably since the late 1860's, and the board was primarily
90

absorbed in matters of drill. Colonel John Tidball, retired, but an

artillery proponent in the manner of Henry Hunt, did precipitate a

debate over the proposed assignment of guns to the level of the divi-

sion. Tidball thought that they should be consolidated at corps,

where centralized direction would maximize the advantage of modern
91

rifled pieces. Colonel Henry W. Closson, artillery member of the

Board of Ordnance and Fortification, disagreed with Tidball. He

recommiended the retention of divisional batteries, because "...the
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association between Artillery and Infantry cannot be too constant or
92

intimate." He saw in Tidball's proposal an attempt to separate the

field artillery from its traditional close association with the infan-

try. Closson's oomment was a subtle manifestation of the continuing

dominance of the direot-fire concept of employment of field artillery.

Closson's view's prevailed; drill regulations continued to refer to the

-use of divisional batteries, particularly when the division was to be
94

"closely engaged." Beyond the updating of drill, the board did little

to change the field artillery tactics.
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CHAPTER VIII

1889-1900: AG CURATED A4ELLU.MI OF MOBILE ARTTLLRRY

The year 1889 began a new era in American artillery develop-

ment. It was a period of aooeleration, made possible largely by the

availability of armament funds. It was the almost compulsive concern

for coast defense that drove expenditures. America was beginning to

turn outward, and interest in the demands of seapower rode high.

Congress did not exactly throw the doors of the Treasury open to the

War Department, but it did respond to requests for appropriations for

fortifications with a generosity unknown since the Civil War. Field

and siege artillery benefited from the largess; appropriations for their

development were buried within the fortification bills. When questioned

by Congress about the practice, the Chief of Ordnance replied that

until the heavy armament of coast defenses was complete, lighter artil-

lery would be needed to repel invasion. Field and siege weapons were

lumped together with the heavier brethren under that magic appellation

"coast defense." There should be no mistake, however, about the rela-

tive size of the monetary efforts. For instance, for Fiscal Year 1892,

the Chief of Ordnance requested $2,090,000 for the construction of
2

3oast weapons, while asking for only $186,000 to build field artillery.

Nevertheless, the development of mobile artillery was at last receiving

rather constant fiscal attention.

In 1889, following the European lead in the development of

heavy field artillery, the Chief of Ordnance announced the planned J

211
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construction of a gun and a mortar of 3.6-inch caliber. Prototypes

of the weapons were completed the next year. Bnet intended that the

3.6-inch gun would replace the 3.2-inoh piece in the light batteries.

HF felt ta.t the 3.2-4noh weapons would be more suitable for the horse

artillery of the Cavalry. With a barrel of 1,181 pounds and a car-
4

riage of 1,300 pounds, the new field piece came close to the maximum

capability of a six horse team. The 3.6-inch mortar,figure 23, was

the first attempt to provide the American field service with a ver-

tical fire capability since the old Coehorn smoothbores had been

hauled into the Wilderness in 1864. In contrast to the 17.75 pound

shell weight and 1,200 yard range of the Coehorn, the new field mortar

could fire 20 pounds of shell or shrapnel to a distance of 3,500 yards.5
The mortar carriage permitted a variable elevation of 0 to 60 degrees.

In spite of its ponderous appearance, the carriage and gun together

weighed only 625 pounds, and ordnance designers hoped to reduce the

weight so that the piece might be carried by four men. At the time

of the mortar's development, the Department felt that it was the most
6

powerful weapon of its type in any army.

The two new weapons were part of a trend toward heavier calibers

and a vertical fire capability for the field service. This trend was
7

the result of someof the perceived lessons of the Russo-Turkish War.
8

Generally, Europeans were moving in the same direction.

The Ordnance Department did much in 1890 to catch up with the

E.uropeans in artillery materiel: it displayed its first interest in
9

smokeless powder; it adopted a 7-inch howitzer sight for reverse
10

pointing, figure 24; and, for the first time, it attached a hydraulic

recoil buffer to a siege carriage, that of the 5-inch gun, figure 25.
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FIGURE 23

3.6-INCH MORTAR

Z Firing Platform

-Restraining Rope

-I

SOURCE: U.S., War Department, Adjutant General's Office,
Artillery Circular I, Series of 1893: Modern Guns and Mortars
(Washington, D.C.: Government Printing Office, 1895), p. 137.

--- ---
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FIGURE 24

SIGHTS FOR THE 7-INCH HOWITZER

Open Sight -' ; -°"°===' --- ---------- "4

1 • \n•l',,\ \ ,

Peep Hole 1Tagtper

Trunnion (Front)Tagnter
SS

Rear of Howitzer I,•

JI

Rear Sight Front Sight

•; SOURCE:" U.S., War Department, Annual Report of the Secretary
of War for the Year 1895 (Washington, D.C.%-Government Printing Office, -

interchanging parts A and B the sights could be used for forward laying.
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The design was essentially the same one developed by the Gormane in

the 1870's. Within a few years, the Department would also attach recoil

cylinders to 7-inch howitzer carriages, Amerioan designers used a hy-

draulic buffer bolted to a firing platform. It was the same plan used

for the 5-inoh gun. However, following a lead in naval weapons (to

4 be discussed later), they also fixed two recoil cylinders, with returnI12
springs, to the upper part of the carriage, figure 26. With a move-

ment of 6 inches, the upper cylinders absorbed only a portion of the

recoil--control was still dependent on the availability of a siege plat-

from. Neverthelessit was a significant improvement in the design of

siege artillery.

The year 1890 also marked the end of Benet's administration of
13

the Ordnance Department. He retired after forty-one years of service.

'ia sixteen years that he spent as Chief of Ordnance coincided with a

"snAition period in Department professionalism. When he assumed res-

ponsibility for the Department its operations were taited by the appear-

anL of a paroohioal mentality; some of its detractors would even say

... •uption, but perhaps that is too strong a verdict. When Ben6t

relinquished oommand, the Department operated with greater efficiency,

and the old suspicions of prochialism had dissipated, although, as

discussed in the next chapter, they were not entirely gone. His succes-

sor was Lieutenant Colonel Daniel W. Flagler, a member of the branch
14

since 1861, and fourth in order of seniority among ordnance officers.

During Flagler's first year in office, the Department continued

to investigate the advantages of smokeless powder. Six years earlier,

a French chemist, Paul Eugene Vieille, had been the first to develop a
15

smokeless powder for military use. In 1890, the Department was able

Ii
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. to secure only a limited amount of the nitrocellulose-base propellant,
16

enough for some small arms tests. A year later, it had procured
17

sufficient quantities from abroad to begin tests with field guns.

It was the beginning of a long series of experiments that would last

until the Spanish American War. An American source for smokeless pow-
H 18

der was available as early as 1892; and although several companies

eventually competed to satisfy the strict requirements of the
19

Department, as of 1897 none were sucoesful. There were problems

with the new propellant, not the least of which were difficulty in
20

preservation and irregularity of explosive pressure. But the

advantages were significant; weapons could fire from hidden positions

without being exposed by the plume of smoke that followed the discharge

of charcoal-base powder. In addition, the burning characteristics of

smokeless compounds produced higher velocities, without exceeding the
21

bore pressures comeon to brown powder. Nevertheless, unrushed by the
attraction of the advantages, for years the Department meticulously

examined and rejected the samples submitted to it.
A

Powders seemedto be the Department's nemesis. The experiments

of the 1880's with high explosives did no more than to demonstrate the

obvious--that they were sensitive. Of eighteen shells tested, four

burst within guns, nine exploded before reaching targets, and only five
22

detonated on impact. Soon after it came into being, the Board of

Ordnance and Fortification established a committee to investigate high
23

explosives. The comittee worked until the end of the decade without
24

finding a satisfactory high explosive for service use.

While ordnance designers proceeded with their efforts on materi*,

the training of the field batteries recieved a moderate boost in 1892
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when the War Department established the Cavalry and Light Artillery

School at Fort Riley, Kansas. It was the first school for light

artillery since the short-lived attempt to establish a program of

instruction at Fort Riley in the late 1860's. An the name implies,

the school was shared with the Cavalry. The new training facility was

4( primarily oritnted on field exercises and the practice of drill; it was
26

not an academic institution like the Artillery School at Fort Monroe.

Nevertheless, it was a step forw~rd for the field artillery.

In the same year, the Ordnance Department moved to complete the

system of siege armament that it had begun with the design of the 5-inch

gun and 7-inch howitzer in the late 1880's. The final weapon in the[
system was to be a 7-inch mortar, similar in design to the 3.6-inch field

27

mortar.
28

Two years later, the new siege weapon was ready for tests. All

of the Department's field and siege pieces constructed since the early

-1880'9 featured an interrupted-screw; it was a successful design.

Built-up steel oorstruction was equally successful; it was employed for

all of the field and siege weapons except the mortars. They were made

of a single piece of forged steel, simply because their low propellant
29

pressures did not require the strength of built-up construction. The

collection of field and siege ordnance completed between the 3.2-inch

rifle and the 7-inch mortar might be termed an "intermediate system,"

for the Department was about to be drawn into new considerations in

cannon design.

The new thrust was nautical in origin. In the late 1870'st the

growing use of small, inexpensive torpedo boats posed a threat to the

established navies of the world. If these swift craft could approach to
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within 150 yards of a ship, their torpedos threatened its destruction.

There was no adequate defense against torpedo boats; large-caliber weep-

ons fired too slowly, and the projectiles of revolving cannons were

too light. Consequently, beginning in 1880, the French initiated a

search for a suitable defensive gun. The English were not far behind.

The result was a series of a single-barreled, breech-loading, rapid-
30

fire, cannons.

Rapidity of fire was obtained in three ways; first, metallic

case a-munition was used, which reduced loading time; second, the breech

was designed .to eject the case upon opening; third, recoil was held to

a minimum. The latter was achieved in one of two ways: either the

gun and mount were fixed rigidly to the deck of the ship, which per-

mitted no backward motion; or a mechanism was used to permit short
31

Srecoil before returning the barrel to battery. For instance, by

1887, the Slswiek Ordnance Company in England had designed a mount that

absorbed recoil with an oil cylinder and then returned the barrel to
32

firing position through the force of springs. A rigid system could

absorb the recoil of small-caliber weapons, figure 27; but as ordnance

designers developed guns of greater size, some mechanical assistance was

needed to prevent structural damage to mounts end decks, figure 28.

Rapid-fire guns soon outgrew their original role of protection against

torpedo boats, andby 1890, manufacturers were producing a wide variety
53

of calibers of up to 6-inch.

In November 1890, the Board of Ordnance and Fortification had

solicited the views of the Chief of Ordnance on the use of rapid-fire

guns for coast defense. His reply was favorable. He felt that there

was a role for the weapons not only against ships, but also in defense
.. " -
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¶ of the land approachis to fortifications. He added that some of the
34

weapons might even be mounted on field carriages. Soon afterwards,

the board authorized the test.of three 4.72-inoh weapons, the Armstrong,
35

Hotchkiss, and Canet (French). The board limited rapid-fire guns
36

for the land defense of forts to 6-pounders (about 2.24-inch). The

Department already had in its possession two 6-pounders, one had been

supplied by Hotohkiss, the other, by the Driggs Ordnance Company, an
37

American firm. By 1892, the Department was well on its way toward

the adoption of rapid-fire ordnance for coast defense.

Field and siege artillery, however, were a different matter.

The light-6-pounder guns, even if mounted on wheeled carriages, were

not considered to be field artillery; they were fortification weapons.

Lieutenant Edwin St. J. Greble, an American artillery officer, observed

in a published essay that there was resistance among some of the members

of his branch to the concept of rapid-fire field gun. The objections

were principally against the tendency to go to smaller calibers to

reduce the problem of recoil, and the additional weight that recoil

control devices added to carriages. Although Greble was in favor of the

new weapons, he admitted that, .... no really satisfactory rapid-
": ~38 ;

fire gun has ever seen field service .... " 3

The Ordnance Department was in no rush to develop a rapid-fire

field gun. It was, however, interested in metallic case ammunition.

The interest of the Department in metal cartridges was practical; it

was looking for a better way to keep powder dry; rapidity of fire was
39

a secondary consideration. An improved breech mechanism was needed

to accomodate metallic cartridges, so as early as 1891, the Department

had begun to experiment with a number of designs submitted by American
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inventors.

In 1895, with some reservation, the Department accepted a

Driggs-Schroeder, minimum recoil, 12-pounder gun (2.76-inch) for
41

test. Engineers at the Driggt Ordnance Company, at Derby, Conneoticutý

had originally designed the weapon as a landing gun for the Navy.

The barrel could be transferred between a deck mount and a field
42

carriage. The carriage contained a hydraulic and spring recoil

control system. In addition, a spade was fixed to the end of the trail.

The force of firing drove the spade into the ground, helping to restrict

recoil. However the buried spade made it difficult to move the trail;

therefore, to provide for a shifting of aim, the carriage permitted a
43

slight laterail traverse of the barrel. Guns with similar character-
44

istics were in various stages of development in Europe. Flagler,

the Chief of Ordnance, intended to test the weapon to determine the

advantages of a limited recoil carriage for field service. Skepticism

is evident, however, in his plan to test simultanesouly a carriage

fitted wimply with a spade " in order to ascertain whether this

simpler type will not prove on the whole quite as efficient as the
45

others, and more suitable for the service."

Flagler's initial skepticism about rapid-fire field guns yielded

to advocacy by 1897. He announced that the Department had designed

a new 3-inch model; however, the carriage was still under study.

Flagler was unsure of the ultimate design of the carriage, but it

seemed to him that a trail spade and recoil cylinder would be included.

He 'felt that recoil control would permit the construction of a light

carriage, compensating for the additional weight of the cylinder, and A
if necessary, a traversing mechanism, although he was worried that the

S. .. ... ... ..... . .... ...... ... ... .. . .... . .. . ....
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latter would be too complicated for use by inexperierced militia. He

made the point that although the 3-inch projectile would be smaller

than the 3.2-inah round, it would be 6 percent more efficient in its

effect with shrapnel. The increased efficiency would be the result of

a higher velocity and flatter trajectory. And although the Department

had not yet decided on a smokeless powder, the gun was designed to

use the propellant. In fact, mechanics were chambering the 5.2-inch
46

weapons still under manufacture to permit the use smokeless oumpounds.

The older weapons would have to suffice until ordnance designers oam-

pleated their plans for the new piece.

It was an interesting phenomenon. The previous thrust in field

artillery design toward heavier weapons and a vertical fire capability

had been, to some extent, reversed. Benit's assertion of 1889 that.t} the 5.6-inoh gun would become the field artillery's principal weapon

was only an invalid memorial to the old trend. The "intermediate"

system of field, and si:oe artillery was in the inventory of the Army;

but the now ordnance trend was clearly toward the development of light,Irapid-firing, flat-trajectory weapons. The passage of time had blurred

the lessons of the Russo-Turkish War--lessons that had seemed to guide

artillery development at the beginnirg of the decade. The lingering

paradigm of direct fire was challenged but never really discredited by

the example of the conflict in 1878. As the lessons faded, the paradigm

tended to reassert itself, exploting technology in Its own behalf.

It was not just men of the Ordnance Department who were under

the influence of the paradigm, others were similarly affected. The

previously cited artilleryman, Lieutenant GribiA, wrote, there

comes a time when disregarding small-arms fire ard' i,.espective of loss,
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artillery must come up on the infantry line and stay there." He

was an advocate of gun shields, something the Department had not yet

adopted. With shields and rapid-fire weapons, gunners could "... come

into action at short range without too much loss, "and ..... gain the
48

ascendency over their slow-firing long range high-powered opponerts."

4 Greble was not alone in his rejection of the idea of placing guns

behind cover. Captain Arthur L. Wagner, noted instructor at the United

States Infantry and Cavalry School at Fort Leavenworth, wrote in his

1895 edition of Organization and Tactics that,

It has been reaommended by respectable authorities that shelter
be obtained by withdrawing the guns slightly down the reverse slope
of the crest and directing their fire by means of pointing rods
either in front or in rear; but the practicability of his measure in
aotion is doubtful. 4 9

In his 1896 Handbook for Lighi Artillery, Lieutenant A. B. Dyer
50

cited the use of stakes as a method of aligning guns behind cover;

however, the official Drill Regularions for Light Artillery, of the

same year, did not address the technique. The official manual did

recommend the use of cover--but it was cover over which guns could be

alimed. And although the manual states that, "Ordinarily artillery will

hold itself beyond the zone of effective infantry fire; . . . forloose

support . . . at decisive moments, . . . it should not hesitate to

enter this zone and meet the fire of the enemy's infantry at short
51

ranges (eight hundred yards)"

Those that advocated placing guns behind cover did so because

the tactic would protect batteries from observation and fire. The

Germans had done some early work with the method of indirect lay, but

their military authorities were divided on its merits. The German

firing regulations of 1888 stated that indirect laying should be used

.,.L.~. ~ ~i
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when shooting: at long distances; at e target that was not distinctly
52

visible; over a mask; or at guns in a covered position. However,

Prince Kraft Zu Hohenlcha-Ingellingen, a German artillery expert of

international fame, commentated that, "this plan may be alright in peace,
53

but in the hurly-burly of battle it will come to grief." In 1897,F 1

the Journal of the United States Artillery carried a reprint of a leo-

ture given by Uajor General Morize Edler von Reichold. He acknowledged

the dispute among German officers, even those of the artillery.

Von Reichold himself felt that there was a place for indirect lay, but

he strongly maintained that it should be used only in exceptional cir-

oumstances. He observed that as a practical matter it was never
54

employed in peacetime maneuvers.

Captain Wagner witnessed the 1895 Autumn maneuvers in Europe.mK

He was struck by the unusual degree to which the Germans had begun to

employ siege artillery in the field; one regiment was allocated to
55

each infantry corps. Normally such weapons were found in a siege

train. In the American experience, siege artillery was occasionally j

hauled into the field to defend selected positions, as it was at Malvern

Hill in 1862; but siege weapons were not provided with any formal system

of field organization.

In fact, even when the Ordnance Department constructed the 3.6-

inch mortar for the Artillery, it had not been decided exactly where the

new weapon would fit into the field organization. Wagner hypothesized

that the mortars would probably be kept separate from the field guns
56

and would be retained at the corps level.

The Ordnance Department had designed shrapnel ammunition as well
57

as shell for the 3.6-inch mortart The design effort was evidence of



the perceived importance of shrapnel, because shell alone had long

been the traditional ammunition of high-angle weapons. Gunners car-

tainly had not discarded percussion shell; but, referring to the use of

shrapnel in field artillery, the 1896 Drill Regulations said, "Made

to burst high by means of its time fuze, it can be used against living

targets behind cover, aainst which percussion shell could have but
58

little effect." The Drill Regulations was referring to the use of

shrapnel in low-trajoetory field guns. The many smell projectiles

released in the air from a shrapnel round simply gave a better pattern

of coverage than could be obtained with a ground detonation of a

percussion shell filld with old low-power explosives. In fact, the

attraction of shrapnel was such that in the early 18901s there was

hardly a thought of using anything else with field artillery. As the

Board of Ordnance and Fortification remarked, "... there is no demand
59

for the use of high explosives in shells for field service." The

antipersonnel effects of shrapnel captured the imagination of soldiers,
with the result that the need for an effective ammunition to destroy

field fortifications tended to be ignored. However, the omission

made little difference as long as the light gun remained supreme in

the field batteries; its shell was too small to hold much of any type

of explosive.

A review of the Drill Regulations of 1896 reveals that the

perceived employment of field artillery was still much the same as it ha

been at the end of the American Civil War; however, there were some

differences. The 3.6-inch guns were assigned to "heavy" field batteries,

a new designation. And, although the United States Army had not

adopted a standard gun pit, the manual carried descriptions of European
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firing positions. These were excavations that provided some protection

for gunners while still permitting them to see and engage the enemy

with direct fire. It is interesting that the manual fails to mention
60

the old persistent American concept of an artillery reserve. Whether

or not a reserve would be employed is subject to question. Another

official manual, Troops in Campaign. Regulations for the Army of the

United States (1892) prescribes that under ordinary circumstances one-

fourth to one-third of the field artillery would be organized into a
61

reserve; and Wagner's 1895 edition of Organization and Tactics makes
62

reference to a reserve. At best it can be said that the reserve was

no longer an indesputable feature of American artillery tactics. There

had been another subtle change; increased emphasis was given to the

concept of the artillery "duel." In attack or defense, the first

mission of gunners was to overcome the artillery of the enemy. It

was an extension of the counterbattery role of the field artillery that

had developed during the Civil War, as a result of the inability of

gunners to deal with entrenched infantry. The trend was accelerated by

the introduction of shrapnel, which made opposing artillery deadly at

all ranges against exposed personnel and animals. The vulnerability of

gunners and their horses, operating from exposed positicne, was not

lost on artillerymen. The paradigm of direct fire restricted the use of

concealment; therfore efforts at self-protection took the form of the

artillery duel--the early destruction of the enemy's guns. All of this,

of course, was in the realm of theory; the artillery had not fought a

significant action since the Civil War.

The '•ethod of fire control had remained essentially unchangod

since the war. Regulations called for the commander of a provisional
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battalion to designate the target for each battery, based, of course,

on the oo~mmnding general's plan. The battalion oommander was also to

designate the rate and order of battery fire. His instructions were to
64

Sbe either shouted to the batteries or carried by messenger. To

control th range of his battery, the captain had to stand to the wind-

ward side, so that his vision of the target would not be obscured by

the brown powder smoke. Yet, he had to stand close enough for the
665

gunners to hear his commends. If he were lucky, he might have a

Wfldrn field range finder to help him determine the distange to the

target. The Board of Ordnance and Fortification had sent two of the
66

experimBntal devices to the Artillery for evaluation. The guns,

•. ~however. had" no optical sights, although the Ordnance Department was °
prepared to provide some, for the first time, to the coast artillery. ,

I ~In fact, significant advances were being made in coast artillery i

• J fire control. In 1894, to invostiga+-% methods of integrating the fire

Sof coast guns, the Board on Ordnance i Fortification had established

_•, the Board on the Regulation of Seacoast Artillery Fire. The board

reported that it was devising methods so that every gun in a harbor oou i
68

be trained on an enemy's ship without any gunneir seeing the target.

The board pre-red . heme of centralized control, figure 29. Tele-

phonic and telegraphic communications were to tie the system together,
69

allowing commanders to transmit centrally computed data to the guns.

Four years after the d began its work, it announced that a sample

artillery station at Fort Wadsworth, New York, had been completely
70

equipped.

During the 1890's, implementation of the Endicott program of

expanded coast rearmament raised the question of the numerical adequacy

'~S 2LA~I



"FIGURE 29

PROPOSE.D SYSTEM OF CENTRALIZED FIRE
CONTROL FOR COAST DZFb1NE, 1896.
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SOURCE: U.S., War Department, Sixth Report of the Board

of Ordnance and Fortification (Washington, D.C.: Government Printing

Office, 1896), p. 47.- 4'-
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of the five existing regiments of artillery. As early as 1889, Major

General :ohn M. Schofield, the Comnanding General of the Army, recom-

mended in his annual report that the standing artillery force be in-
71

creased to seven regiments. The additional soldiers were needed

simply to care for the new armament during peacetime. The wartime

manning requirement would be 85,000 men, most of whom would have to

come from the militia,--the entire Regular Army contained only 27,759
72

personnel in 1889. Schofield's recommendation was one of several

similar proposals that would come out of the War Department over the
73

next few years, but the issue remained unresolved. The Army and

Navy Journal placed the blame for the delay on Populistio hostility to
74

a standing army in the Senate and an economy minded Speaker in the House.

In the fall of 1897, to avoid an increase in the total strength of the

Army, Secretary of War Russel A. Alger was reported to be considering

a reduotion in the Infantry, in order to provide the necessary manpower

for additional artillery units. He saw occupation of the coast batteris

as the primary responsibility of the Army, particularly in view of tho
75

greatly reduced Indian threat. At the time, the Army contained ten
76

regiments of cavalry and twenty-five regiments of infantry. The

Infantry was spared a reduction. On 22 February 1898, seven days after

the sinking of the Maine, the Senate passed a bill increasing the

Artillery by two regiments; and the House approved the act a few days

later. The bill provided that, . . .two batteries of each regiment

may, in the discretion of the President, be organized as field
77

artillery, . . . Once again, the field artillery profited from

the attention given to coast defense.

.vents overtook the planned expansion. On 19 April, Congress



233

authorized the President to use the land and naval forces of the United
78

States to drive the Spanish from Cuba. During the subsequent national

spasm of mobilization, the ten existing light batteries assembled at

Chickamauga Park, Georgia. In May, they moved to Tampa, Florida,

forming a provisional brigade under Brigadier General Wallace F.
79

Randolph. The Ordnance Department called in the 3.2-inch guns that

had been distributed to the States and various military schools, with

the intention of raising the armment of each light battery by two

weapons, to a wartime footing of six field guns. However, the extra
80

weapons failed to arrive before embarkation. The same is true for

the 3.6-inch materiel; the Department had twenty-two of those guns

available for issue, but their caissons were not ready. The Department

hurriedly sent what siege materiel it could gather to Tampa, to include

5-inoh guns and 7-inch howitzers, as well as a number of 3.6-inch field
81

mortars. Since there was no standing organization for a siege train,

the Comnanding General of the Army, Nelson Miles, ordered that one be
82

formed at the Florida city.

There was insufficient room on the transport ships for all of

the light batteries; consequently, four were chosen by lot to accompany
83

the newly formed V Corps as it sailed for Cuba. In addition,

General William R. Shafter, the expeditionary force commander, took

with him two siege batteries, containing four guns, four howitzers,and
84

seveval field mortars.

The action in Cuba was centered on the capture tSantiago.

Shafter's plan was to assault on 1 July, first on the right at El Caney

with part of his forceend then on the left at San Juan Heights with
85

the remainder. The four batteries of field artillery were organized

A
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into a provisional battalion under.Major :ohn W. Dillenback. Initially

one battery was allocated to each attack; the remaining two were held

in reserve. It was a serious division of combat strength for the
86

already small artillery force.

The reputation of the field artillery did not fare well at

Santiago. The fire of Captain Allyn Capron's single battery at El

Caney, delivered at a range of 2,300 yards, was poorly directed and

dispersed. It was not until late in the attack, when the artillery

finally concentrated its fire on a stone fort, that it provided any

assistance to the infantry. In the assault on San Juan Heights,

Captain George S. Grimes' battery fired for three-quarters of an hour

from a long 4istanoe and then ceased, apparently on orders from a

higher- authority. As a result, the infantry attack proceeded without

artillery support until the reserve batteries of Captains Charles D.

Parkhurst and Clermont L. Best were ordered forward. All three batteries

then fired from a long distance until Best displaced forward to the

infantry line. As soon as it came into action, Best's battery drew

such a fusilade of rifle and artillery fire that it was forced to

withdraw to its former position. Nevertheless, by nightfall, the corps

had secured the objectives at both San Juan Heights and El Caney. The

three. batteries that had supported the attack on the left were then

ordered to San Tuan Hill, where the gunners sweated to dig shallow

firing pits in the rocky soil. The Spanish trenches were only 500 yards

away; and at daybreak, Spanish rifle and artillery fire drove the

American gunners to the shelter of nearby trenches. Captain Parkhurst

vas wounded in the action. The situation was somewhat restored, and

the gunners were back at their pieces when they received the order to



withdraw. by noon on the 2d, the three batteries from San .Tan Heights

were joined by Capron's battery from E1 Caney at a location well behind

the lines. Shafter meanwhile moved to enoirole the Spanish inner do-

fenses around Santiago. The batteries of Capron and Lieutenant Ernest

Hinds, who had replaced Parkhurst, toot positions in the trenches on

the right of the line. On the left, the batteries of Grimes and Best

were placed too far to the rear to render effective support, but the

action on the 2d had shown that forward positions in that zone were

untenable. Shaeter's investment of Santiago was followed by several

days of truce, and exchange of fire on the 10th and 11th, and oapitu-
87

lation by the Spanish on the 14th. On the 6th, eight 3.6-inch field

mortars had been brought up from the landing at Daiquiri. Their total

participation in the battle was the firing of a few shrapnel rounds on

the 10th. Two additional 3.2-inoh batteries landed in Cuba just before
88

the surrender; but they failed to see action. The capitulation at

Santiago ended the major land action of the Spanish-American War.

Fairly or not, the field artillery was to come under much criticism for

its performance.

Arthur Wagner, who was present on the field, was in the fore-

front of the critics. He wrote in a report of the battle. "Much disap-

pointment was felt throughout the Army at the inefficiency of our
89

artillery; . . . . " About the attack at El Caney he said, . . he

artillery preparation for the attack was feeble, and the position had to

be carried by the infantry with very little assistance from its
90

'indispensable companion.'" His observation was the same for the

assault at San Tuan Hill. He was particularly critical of the rear-

ward positioning of the two batteries on the left, in the latter phase
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phase of the campaign. He wrote:

The average infantry soldier, . . . , understands little about the
science of gunnery, and to his mind the position of the artillery
so far to the rear was merely an indication of timidity. Rather
than to remain where they were, it would have been better for the
batteries to advance to the infantry trenches, . . . , for the
infantry would then have felt, at least, the encouragement that is
always given by the close and vigorous wo-operation of the
artillery.91

Wagner's observations were shared by others; and the resulting criticism

of the field batteries sparked a lively series of letters from sensitive
92

artillerymen to the editor of the Army and Navy Journal.

There is not much to be said about the employment of field

artillery in the other ground campaigns of the war, Puerto Rico and the

Philippines. In neither case did Spanish forces offer serious
93

resistance.

The Santiago campaign was purely a manifestation of the direct-

fire concept of employment of artillery. The use of the artillery indi-

cates that not much had been learned during the years of the Indian

wars, and that perhaps something had been lost. In essence, the guns

were employed by battery. The provisional battalion was an organization

in name only. It was much the same way that batteries had been used

in the Mexican War. The 3.2-inch guns were capable of long-range fire,

but without mass and effective control, it was of little use to the

infantry. When guns were positioned forward, cannoneers were cut down

by Spanish fire. The artillerymen of the Grand Old Army could have

forecast that. Yet this was the employment that was expected of the

field batteries. The heavy artillery was never used, and the 3.6-

inch mortars fired only a few rounds of shrapnel. In the manner of

the past, the siege train was left behind. Wagner reported that only

two siege guns were even taken off of the transports at the landing at
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Daiquiri. Of course, if the Cuban campaign had lasted longer, the

Army might have improved its method of artillery employment.

One serious materiel deficiency was the lack of smokeless

powder--serious primarily because the Spaniards used the new propellant.

Spanish guns were diffioult to see, while American pieces put out

clouds of smoke, marking themselves as a target and obscuring the95
vision of gunners. With some justification, artillerymen--a recovered

96
Captain Parkhurst for one--laid the blame on the Ordnance Department.

At the outbreak of the war, the Department had hurried to provide the

artillery with smokeless powder for field, and siege weapons, but the

first shipment arrived at Tampa nine days after the Shafter expedition

had sailed. The batteries had to fight with the black powder cartridges

that they carried with them; there was no ammunition resupply in the
97

field. After the war, charges of War Department supply and medical

mismanagement caused President William MoKinley to appoint an investi-

gatory commission. In its investigation of the staff agencies, the

Dodge Commission found that, ". . . the Ordnance Department was untiring

in its work both before and during the war, and that every effort was
98

made by its officers to properly arm and equip the troops." It was

an official vindication, but it did not satisfy all of the detractors

of the Department.

The war with Spain had been over for little more than a year

when fighting broke out in South Africa. An ill-disciplined force of

Boer irregulars embarrassed the British Army for two and half years.

The Boers had a small quantity of German and French artillery. It

was reported that their heaviest guns were 15-centimeter (6-inoh)

pieces. In addition, they had a few 12-centimeter (4.7-inch) howitzers.
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Both types of heavy artillery were said to fire melinite, a high

explosive. The Boers also used several European field pieces, to

include some quiok-firers constructed by Maxim-Nordenfeldt. The

British carried a siege train into the field, which contained as its

main armament 6-inoh howitzers and guns of 5- and 4-inch. Like the

Boers, the British had high explosive shells for their heavy artillery.99
The British ammunition was filled with lyddite. The British field

batteries were equipped with 5-inoh guns and 5-inch howitzers. The

field guns fired only shrapnel, but the howitzers used both shrapnel
100

and high explosive shell. The difficulty with: the reports on the

war that reached the United States is that they reflected a broad

range of opinion.

In general, the British tended to mass their weapons, while the

Boers employed their pieces individually or in pairs and sniped with
101

long-range fires. The Boer artillery commander was not much im-

pressed by the guns of either side. He remarked in a letter to a

German publication:

To about 1000 shells about 12 men were killed, . . . Our Boer
artillery was by no means as successful as I had anticipated before
the war . . . . The English must have suffered heavy losses, but
I know that I, with my artillery, had only a slight share in it,

The riflemen disabled in 10 minutes 10 times more than our
artillery did sometimes in 10 hours. Artillery in defense does not
seem to be destined to play a brilliant part, and as regards the

attack, its use consists chiefly in intimidating the enemy so that
the attacking body can advance under its protection. 10 2

The Boer artillery comnander had no monopoly on uncertainty about con-

temporary artillery. A correspondent with British troops reported:

There seems no sense in the artillery formation in batteries ....
In the latter part of the campaign, . . . they have been split up
into sections when thought necessary, but not very often. Yet I
have never seen a battle yet where the regular battery formation
seemed to serve any useful purpose .... The individual gun can
accomplish vastly more . . .103

SiiiA.
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In spite of the use of high explosives and artillery in a wide

variety of calibers, the hit and run tactics of the Boers made the

confliot an aberration, a colonial war, worthy of curiosity, but nothing

more. The reaction in America to the artillery lessons of the war is

well summed up in a ceoment by Captain Oliver L. Spaulding. In one of

his lectures published at the Infantry and Cavalry School, Spaulding

said, "The deductions drawn from the Boer war, . . . , are of but slight

value to the artillerist, on account of the very special and peculiar
104

circumstances of the fighting." No lessons of substance fell to the

United States Army, at least none that caused a change of priorities.

The passing of the 1890's ended nearly a generation of peace

for the western powers. However, the two wars •that closed the period

held no lessons that would make any difference in the American concept

of artillery support for the maneuver army. The Boer War was largely

dismissed as a peculiar event, and the Spanish-American conflict was of

such short duration that it barely exercised the direct-fire paradigm.

If anything, the latter conflict confirmed the same limitations of the

field batteries that were apparent at the end of the Civil War. If the

campaign in Cuba had lasted longer, and if the artillery had been

better handled, the result might hive been different. But any signi-

ficant lessons that might have arisen from the short conflict, were

submerged by the success of the easy victory.

.. ,....j



CHAPTER IX

1901-1904: A TECHNOLOGICAL THRUST WITHIN THE

DIRECT FIRE PARADIGM

The field artillery certainly gained no new importance as a

result of the Spanish-American War, In fact, the coast artillery,

which had not fired a shot at the enemy, emerged from the war with its

greater relative importance entirely intact. Technology, however,

would soon force an unprecidented amount of attention on the develop-

ment of field artillery materiel.

After the war, the momentum for an increase in the coast artil-

lery resumed. Congress authorized two additional batteries of coast
1

guns for each of the seven artillery regiments. To some extent, Army
expansion had been desensitized as a political issue. In 1900, a-

Presidential election year, the Army and Navy Journal, with some

cynicism, carried an observation, attributed to the New York "Press"

that, "Nowhere in his canvass has the Democratic candidate expressed

the fear that seacoast artillery is to be used to 'shoot the workingman
2

down.•"

Although the coast batteries had again been increased, artillery-

men were dissatisfied with the organization of their arm. In general,

they saw the administrative regiment as an anachronism unsuited to the

organizational requirements of harbor defense. Some seaports required

only a few batteries, while the defense of others demanded more. The

regimental organization, with a set number of batteries, was somewhat

240
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inflexible. What most artillerymen wanted was a corps structure with

no standard echelorn above the battery. This would permit the grouping

of the batteries in each harbor under the commend of an officer of

appropriate rank. In addition to organizational efficiency, artillery-

men saw another sdvantage to the proposed change: it would increase
3

4opportunited for promotion. In the enthusiasm for the corps organi-

zation, no thought was given to the particular needs of the field

batteries.

Secretary of War Elihu Root agreed with the proposed change.

He felt that the time had come to appoint a Chief of Artillery, a posi-

tion inherent in a corps organization. It was Root's opinion that the

Artillery needed a directing head. He felt that the "specialized and

scientific" nature of modern ordnance required that one person have the

responsibility of insuring that the officers and men of the branch were
4

properly trained. Root was a dynamio force for change in the Army;

his support for the corps concept would do much to secure its authori-

zation by Congress.

In 1900, Root submitted legislation to the lawmakers to increase
5

nnd reorganize the Artillery. The campaign to change the Artillery

had its own rationale, but it was also part of a broader movement to

keep the entire Army above its prewar level. Under the provisions of

the Act of 2 March 1899, on 30 June 1901, the Army would revert from

its expanded wartime strength--a strength that had swelled with volun-

teers to a height of 209,714 in 1898--down to 31,472. Secretary Root

made an appeal for a larger standing force, and in February 1901,

Congress set the ceiling of the Army at 88,•'.9. The act added 5

regiments to both the Infantry and the Cavalry, raising the former to

La
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25 and the latter to 15. The same aot disbanded the seven regiments

of artillery and established the Artillery Corps. The coast artillery

was alloted 126 companies, an increase of 42; the field artillery was
6

fixed at 30 batteries, an increase of 16. In Root's scheme of reor-

ganization, the Artillery Corps would, in effect, consist of two

branches, coast and field. The latter would contain both field and
ri 7

siege weapons. The concept of a field branch, however, was nearly

meaningless as an organizational reform; it was simply a designation

for a collection of 30 separate batteries. The primary purpose of

the artillery reorganization of 1901 was to increase the efficiency of

coast defense.

Root, however, had a second reason behind his push for a corps

organization. He wanted a Chief of Artillery to represent branch inter-
8

ests in disputes with the Ordnance Department over materiel. When
Root took office in the summer of 1899, he found that relations between

the Department ... and the officers of the artillery had become
9

strained almost to the extent of a chronic controversy." In addition,

after several years of cooperation, "The same was true of the Ordnance

Department and the Board of Ordnance and Fortification. Practically
10

everything the one proposed the other opposed." A clash of persona-

lities threatened to disrupt the acquisition process.

The difficulty surfaced in October 1898, when the board, under

the presidency of the Commanding General of the Army, Nelson Miles,

recommended that it be givente authority to spend money for the

construction and testing of weapons. Previously, the board had selected

weapons for tests and recommended the allocation of experimental funds

from its annual appropriation, subject to the final approval of the
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Secretary of War; but never before had it attempted to become involved

in the actual making of contracts and the disbursement of money; such

authority had always resided with the test agency, the Ordnance

Department. As could be expected, the ordnance member of the board,
11

Lieutenant Colonel Frank H. Phipps voted against the recommendation.

The Secretary of War did not change the disbursement procedures; never-

theless,the incident marked the beginning of a growing controversy

between the Department and the board.

It was not Daniel Flagler, however, but A. R. Buffington who

would head the Department during the period of controversy. Flagler

had died in office, and Buffington was appointed to replace him.

Buffington was oo-missionedu :the Ordnance Corps at the beginning of

the Civil War. He did much work on field gun carriage construction

during the 1880's, but his most notable achievement was his collabo-

ration with another ordnance officer, William Crozier, in the design

of the Buffington-Crozier disappearing carriage for coast artillery.

He was a colonel when Flagler had been elevated from a rank below him

to the position of chief in 1890. Upon resuming the responsibilities

of Chief of Ordnance, Buffington received the stars of a brigadier
12

general.

In August, Buffington cautioned the new Secretary of War,

Elihu Root, about a possible conflict of interest should the Department

purchase the Lewis Range Finder. The device was a successful coast

artillery fire control instrument developed by Lieutenant Isaac N. Lewis,

the recorder of the Board of Ordnance and Fortification. Buffington

cited a federal statute of 1893 that prohibited the purchase of the

device if Lewis was a member of the evaluating board. The board,
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under Miles, defended Lewis with the explanation that, as the recorder,
13

he was not a voting member.

The significance of the incident, however, was more involved.

Lewis was an artillery activist. About the same time that Buffington

cautioned Root on the possible conflict of interest, Lewis submitted

a report to the Secretary critical of the lack of a modern mountain

gun in the Philippines. Without consulting the Department, Root

ordered a dozen Vickers-Maxim mountain guns for use against the Filipino

14
Jungle insurreotionists. It was an unusual step for a junior officer

to take his complaint directly to the Secretary of War; the action was

bound to create resentment in the Ordnance Department.

The feud heated in October when Miles wrote to the Senate

Subcommittee on Fortifications and Ordnance, condemning disappearing

carriages. He observed that a large portion of the nationt's coast artil.

lery was being mounted on the carriages; yet, he asserted, they were

complex and prone to mechanical breakdown. As proof of their mnade-

quaoy he pointed out that no European nation had adopted the devices.

In the interest of fairness, Root permitted Buffington to endorse a

copy of the letter, so that the subcommittee might have "all of the

faos." Buffington wrote a reply that understandably refuted Uiles'
15

charges of inadequacy. Hostility between the Board of Ordnance and

Fortification end the Department was now in the open, and Buffington
16

lost no time in taking the ordnance seat on the board himself.

The situation escalated in April 1900 when Lewis, recently

promoted to captain, complained to a Senate subcommittee on appropria-

tions about the smokeless powder situation in the Spanish-American War.

i-He was critical of the failure of the Department to provide the
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propellant before the outbreak of the oonfliot. In addition, he

passed on rumors from the field that the Department compounded its

negligence by filling shells bound for the Puerto Rican expedition with

smokeless propellant rather than a bursting charge. Lewis related that

guns using brown powder propellant and smokeless shells had marked their

own positions but were unable to sense their fire on the enemy. Lewis'

testimony appeared in the New York Tribune, which did nothing to soothe

the feelings of the Department. Ordnance records failed to substantiate

the allegations that smokeless shells were taken to Puerto Rico; they

did, however, show that the propellant had been loaded in ammunition
17

sent to Francisco for use at Manila. The Deprtment was still testing

high explosives during the war; the resort to smokeless powder as a

shell filler was an experimental attempt at a substitute.

Lewis was an advocate of high explosives, and he had urged the

adoption of thorite. It was reported in the press that it was Lewis'

reoommendation, supported by Miles, that caused Secretary Root to take
18

action to have the explosive sent to the Philippines for trial. The

Department loaded a number of 3.2-inoh shells with a mixture o! thorite

and black powder for use in the archipelago. Although the mixture was

superior to black powder alone, it deteriorated over time. As a result,

the Department continued its long string of experiments with two other

explosives that looked promising, piorio acid and Rendrock Company's
19

No. 400 powder.

Following closely behind Lewis' attacks on the Department, Miles

took the unusual step, in August, of writing to the Secretary of War to

strongly reoommend that he stop Buffington from pursuing his plans to

to into production on the new 3-inoh gun. Miles was particularly

......................... ,.
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annoyed that the Obpartment was going into production on the weapon

without having secured the approval of his board for the design. He

considered the weapon already obsolete. His principal objection was
20

that the rate of fire was too slow.

Miles' standard of comparison was the French Schneider-Canet

75 millimeter (2.95-inch) gun. The Sohneider-Canet, said Miles, fired

fixed ammunition, controlled recoil effectively with hydropneumatio

cylinders, and was capable of twenty to twenty-fouz ýimed shots per

minute. In comparison, he noted that the rate of fire of the field gun
21

in American service was one round per minute. Miles was speaking of

the 3.2-inch weapon. Apparently, the Department had not established a

rate of fire for its new 3-inch piece. Miles' resounding condemnation of

the 3-inch gun may have been prematurely overstated; nevertheless, the

Secretary of War ordered procurement of the American weapon stopped

until the Board of Ordnance and Fortification established a standard
22

type of field gun and carriage.

The gun that Buffington had proposed to produce was similar in

some ways to the old 3.2-inch piece, but it was different in others.
23A

Both weapons were of proven built-up construction. And like the

modified models of the old gun, the new one was to use smokeless pow-

der, which had become an ordnance standard. The greatest difference

between the two guns was in the carriages. The old weapon had a rigid

carriage, while the new piece was to have one that reduced recoil with

hydraulic cylinders, assisted by a trail spade. The barrel was to be

returned to battery by coil springs in the cylinders. In addition,
24

the carriage permitted a right and left traverse of 3 degrees. The

breeches of both the old and new weapons were of the interrupted-screw
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type. However, the mechanism of the 3-inch piece was of rapid-fire

design; it opened with one motion, rather than the three movements
25

needed to work the 3.2-inch breech. Both the carriage and the breech

of the new weapon would have contributed to a higher rate of fire.

But taking two steps forward and then one backward, Buffington had

rejected the metallic cartridge; and this omission greatly disturbed
26

Miles.

In his rejection of the brass cartridge, Buffington was torn

between two considerations. First, fixed ammunition helped to increase

the rate of fire of field guns, which, of course, demanded a greater

am-unition supply. But the brass case increased the weight of ammuni-

tion, reducing the amount that could be carried in a caisson behind a

six horse team. A six gun 3-inch battery with nine caissons could carry.

a maximum of 1,485 rounds of separate-loading ammunition, while the

same organization could haul only 1,188 rounds of the metallic case
27

variety. It is a tribute to the persistence of established concepts

that it was not until 1903, that a new Chief of Ordnance finally took

a step that seems obvious in retrospect and recommended that the

number of caissons in a battery be increased. It is notable that the
28

request came from the Ordnance Department rather than the Artillery.

In any event, as of August 1900, Buffington's plans to produce

the 3-inch gun with separate-loading ammunition were halted. In the

final analysis Miles was right, not so much because of the fixed ammuni-

tion question, although the issue was not unimportant, but because the

3-inch piece was to be a short-recoil weapon. The cylinders absorbed

only a portion of the recoil; the carriage still jumped when the weapon

fired. When Miles made reference to the Schnaider-Canet gun, he may
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have had it confused with the new field piece of the French Army.

Both were long-recoil guns, designed to absorb most, if not all of

the force of firing. However, the French army weapon was so efficient

in recoil control that it was beginning to excite the envy of soldiers

everywhere.

The French government began to develop its new 75 millimeter

field gun in 1892. The Director of Artillery, General Charles P. Mathieu

initiated a program to design a long-recoil gun for the French. Under

the supervision of Colonel Albert Deport, and later, Captains Sainte-

Claire Deville and &mile Rimailho, by 1897 government designers brought

the "75" to perfection. The success of the gun was in the design of its

hydropneumatio reouperator. The force of recoil pulled a piqon

against fluid, which in turn forced a second "floating" piston against

trapped a., figure 30. When the energy of recoil was expended, the

compressed air expanded, driving the barrel back into battery. The

system was rather simple, but the secret to its success was in the seal

around the "floating" piston, which kept the liquid end air separate,

even though both were under great pressure. The action of the piece was

so smooth that it was said that a glass of water placed on a wheel

would not upset when the gun fired. The French prosecuted the design

of the weapon in great secrecy; many parts were manufactured separately

in a variety of shops and then assembled in one place by only a few
29

technicians. In spite of the secrecy, reports of the efficiency

of the new weapon soon circulated to other nations.

An article in the Army and Neav Journal, in March 1900, reported

the appenrance of the gun in the French maneuvers at Chalons. The weep,

.1l
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FIGURE 30

FRENCH 75-MILLINTER FIELD GUN

Field Gun

* ~At Re st _
Liquid i]l t•!

Air Chamber

S",.. . . I In Recoil

-Floating Piston
Recoil System

SOURCES; Andrew Hero, Jr., "French Rapid-Fire Field Artillery,"
Journal of the United States Artillery 19(1903):38; and Frank M.
Comparato, Age of Great Guns: Cannon Kings and Cannoneers Who Forged
the Firepower of Artillery (Harrisburg, Pennsylvania: Stackpole
Company, 1965), p. 39.

NOMT: At rest,the air chamber was already pressured to almost
1,800 pounds per square inch. Recoil forced liquid from the upper to
the lower chamber, further compressing the air. The stored energy
returned the gun to battery. Ibid.
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was described as firing fixed ammunition, being equipped with a shield,
30

and capable of a rate of fifteen shots per minute. Actually, the

reported rate of fire was a little low. A well trained crew could put

twenty rounds down range in sixty seconds; and when equipped with a

semiautomatic breech that opened by itself and ejected each cartridge,

the gun was capable of 30 shots a minute. But information available

in the United Stetes on the new gun was sparse.

Root sent Captain Lewis abroad in August and September of 1900

to investigate and report on Suropoen advances in artillery. He toured

ordnance plants in England, Germany, and France. In his report, he

lost no opportunity to criticize the American Ordnance Department for be-

ing a olosedtechnologioal community, slow to adopt change, and inac-

cessible to artillery officers who had to accept and use its products

without the privilege of contributing to the designs. He asserted,

"we are nearly ten years behind the other great powers both in

a proper appreciation of the need of modern weapons and in the develop-
32

ment and construction of the weapons necessary to meet this need."

His observation was a bit overstated; the Department had done much to

catch up with the Europeans during the past decade--although it was slow

to decide on issues like smokeless propellant and high explosives.

Lewis was particularly impressed by the foreign interest in field artil-

lery, which he oharecterized as ". • ••he one all-absorbing question in
33

Europe." He echoed the sentiment of Miles that one of the new rapid-

fire French guns could outshoot an entire battery of American field
34

artillery.

In a letter through Miles, to Root--one that was separate from

) his official report--Lewis said, "Through personal friends in Paris I
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was fortunate enough to secure confidential information of such accurate

technical character as to convince me that I am now informed as to
35

every essential element of construction lof the French "75"1 .

He requested permission to superintend the building of a gun, based on
36

his information, at a civilian foundry. The Board of Ordnance and

Fortification reviewed the proposal on 10 November 1900 and allocated
37

$3,200 for Lewis to construct the weapon at the Bethlehem Steel Company.

The story was leaked, and it caused consternation in the War

Department and a reported storm of indignation in the French press. 38

The day after the board's action, The New York Herald and The Washington

Post carried columns announcing that a War Department agent had posses-

sion of the French plans. The reaction in the French press was such

that the American Charge d' Affaires, Henry Vignaud., felt that it was

necessary to take the unusual step of making some reply. No doubt ill-

informed, he announced through a Paris newspaper that, "No American

naval or military officer has ever tried to find out any of the secrets

of the French war organization." Although, the press kept the issue

boiling, the incident did not rise to the proportions of an internationaL

crisis. Secretary of State John Hay informed Root that the French

Minister of Foreign Affairs "... attaches no importance to the
41

toatter."

It was, nevertheless, an important issue within the War

Department. Through Miles, Lewis requested an investigation to deter-
42

mine the source of the leak. Suspicion fell on the Ordnance Departmert

The Department held a copy of a letter in whiih Lewis offered to build

the gun. Moreover, the dispute between Buffington and Miles was public

knowledge. It was easy to assume that the leak was a deliberate attemptp

. ,.
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on the part of the Department to embarrass its twin nemeses, the

Recorder and the President of the Board of Ordnance and Fortification.

One newspaper speculated that.the incident ". . , may bring about

sooner than was expected an open war between the Bureau LOrdnance
Department] and the progressive artillery faction, headed by the gener-

43
al. commanding the Army." The acting Secretary of War directed that

44
Buffington make a report on any information given to the press.

Buffington complied with the order by questioning each member of his

office staff. The eight officers and ten civilians of the Ordnance
45

office denied any part in the leak. Buffington then wrote to the

Secretary of War recommending that the investigation be carried else-

where, since other members of the board also had access to the informa-

tion. He observed that he alone had '. . . subjected to the indignity
46

of suspicion and . . . called upon officially for report." There is no

doubt 49 to the sincerity of Buff ington's indignation, for it was not

until two days later that Major Clarence E. Dutton of the Ordnance

Office came forward and admitted that he had shown Lewis' letter to

a member of the Associated Press. The reporter was in Dutton's office

looking for news; and the Major handed him the letter, without, as he
47

said, considering the possible consequences. In view of his earlier

letter to the Secretary of War, Buffington was no doubt embarrassed by

Dutton's confession. The leak and its consequences were the result of

an unpremeditated act by one subordinate in the Ordnance Office. Yet

the initial suspicions and accusatory reactions that greeted the leak

were indicative of the deteriorated relations between the Ordnance

Department and what had become known as the "progressive artillery

faation."
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Having stopped the plans of the Department to produce a separate-

loading, short-recoil 3-inch piece in 1900, the Board of Ordnance and

Fortification had prepared a program of competitive tests to be conducted

in late 1901 to select a new field gun. Several domestic and foreign
48

manufacturers indicated their intentions to enter the competition.

During the intervening year, the "progressive artillery faction"

scored other victories. In the spring, Congress authorized the appoint-

ment of two additional artillery officers to the board, which gave the

Artillery three representatives as opposed to one for the Ordnance

Department. Root commented that it was part of a ". . . design to
49

secure enlarged activity and usefulness for the artillery arm." In

August, the board recommended that two artillery officers be detailed

to represent it at the Sandy Hook proving ground. The recommendation

was approved. It was a departure from established procedure; personnel

stationed at the proving ground had normally been there under orders of

the Ordnance Department. The two artillery officers were to be agents
51

of the board, rather than the Department. In November, the senior

artillery member of the board, Colonel John I. Rogers, informed the

ordnance officer in charge of field artillery tests that the board

intended "... to exercise exclusive direction and control of said
52

tests." Rogers' pronouncement was the high-water mark of the

"progressive artillery faotion's" encroachment on Ordnance Department

prerogatives. The Secretary of War, reversing his previous support of
53

the board, disapproved Rogers' action.

The shift in Root's support for the board was, no doubt, in part,

a manifestation of his growing estrangement from Miles. He had become

convinced that Miles had presidential ambitions. Philip Jessup, Root's



254

bi~ographer, says that although Miles tended to be "uncooperative and

insubordinate," the Secretary had tried to win him over to a policy of

cooperation. The policy was tested when Miles and Root differed on

the need to adhere to a strict seniority system of promotions to fill

officer positions created by an expansion of the force serving in the

Philippines. The matter was leaked to the press; Root was convinced

that Miles had done it; and the policy of cooperation was fatally

wounded. Miev also alienated Theodore Roosevelt when he hinted in.a

public speech in June 1901, that the President had not been at San Juan

Hill. As a result of the Comanding General's growing difficulties with

the Administration, Jessup reports that "... ; Root finally deter-
54

mined to crush him and he did it ruthlessly." By undermining the

President of the Board of Ordnance and Fortification, the vicissitudes

of national politics blunted the thrust of the "progressive artillery

faction" that had operated through the board. In effect, at the

eleventh hour, fate rescued the imperiled prerogatives of the Ordnance

Department from the hands of the artillerymen.

Fate intervened in another way on the side of the Department;

Buffington retired after forty-five years of service, and Root reached

deep within the ordnance hierarchy to elevate Captain William Crozier to

the position of Chief. Crozier, who pinned on his stars in November

1901, was a particularly capable ordnance officer. Upon commissioning

in 1876, he entered the Artillery. Five years later, he transferred

to the Ordnance Department. He had collaborated with Buffington in the

design of a disappearing seacoast oarriage, and then he worked on his

own plans for a wire-wound gun. Crozier attracted Root's attention in

1898 with a critical inspection report of the state of seacoast defenses.
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In the report, Crozier asserted that artillery officers had allowed

their skills to deteriorate even though they were supplied with first-

class materiel. Artillery officers did not offer strong argument

against the report, and Root took the moderate response as a sign that

Crozier was respected by the gunners. He felt that the appointment of

Crozier would help to establish good relations between the two branches.

In addition, in 1899, Crozier had served with distinction as the

American military representative to the International Peace Conference

at the Hague. Examining the whole of Crozier's record, Root advanced
55

him past twenty-seven officers, roughly from the middle of his corps.

These two events, the break between Miles and Root, and the

elevation of.Crozier, did much to restore and insure the preeminence

of the Department in matters of artillery materiel. The attempt by

the Board of Ordnance and Fortification to extend its authority did

however, have one beneficial and lasting effect: it forced the

Department into the immediate consideration of long-recoil gun carriages.

In October 1901, the Department began competitive field gun

trials at Sandy Hook. Might weapons of both foreign and domestic

manufacture were entered in the competition, table 6. The guns were

of three basic classes: rigid carriage, short recoil, and long recoil.

By February, ordnance officers had determined that the long-recoil

weapons were indesputably superior to the rest, and, as a result, they

eliminated the other two classes. The four remaining guns included

Bethlehem Numbers 2 and 3, the Ehrhardt weapon, and Ordnance Department

Number 1. Mechanical failures soon eliminated Bethlehem Number 3. The

three remaining guns completed the trials, which included field marches

and firings in the hands of artillerymen at Fort Riley, Kansas. The A



TABLEu 7

'COMPETITIVE TEST OF F33LD ARTILLERY MATERIEL, 1902

Rigid carriage

Armstrong 3-inch

Cookerill-Nordenfelt 75-millimeter (2.95-inch)

Short-recoil oarriage

Ordnance Department No. 1, 3-inch, model 1900, 2 hydraulic cylinders
inclosing counterrecoil springs, permitting 8.inohes of barrelI recoil

Viokers-Maxim, 75-millimeter (2.95-inch), 2 hydraulic cylinders inolo-
sing counterrecoil springs, permitting 14.25 inches of
barrel recoil

ft Long-recoil

Bethlehem No. 2, 3-inch (Lewis gun), 1 hydraulic and 2 hydropneumatic
cylinders inclosing counterrecoil springs, permitting 40 IV inches of barrel recoil

Bethlehem No. 3, 3-inch, 2 hydraulic cylinders, permitting 40 inches
of barrel recoil, counterrecoil springs in trail.,

Ehrhardt 3-inch, 1 hydraulic cylinder enveloped by counterrecoil,
springs, permitting 53 inches of barrel recoil

Ordnance Department No. 1, 3-inch, model 1901, 2 hydraulic cylinders
inclosing counterreooil springs, permitting 46 inches of barrel
recoil

SOURCE: U.S., War Department, Annual Reports of the War
Department for the Fiscal Year Ended June 30, 1902 (Washington, D.C.:
Government Printing Office, 1902), 12:129.

:j
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entire program of tests was finally concluded at Sandy Hook in
56

July 1902.

None of the three weapons was without its deficiencies. Only

the Ehrhardt system was under the maximum weight restriction of 3,950

pounds. All of the weapons suffered mechanical breakdowns; but the

Department entry had the smallest number, followed closely by the

E.hrhardt gun. The Ordnance Board reserved its strongest criticism for
57

the Bethlehem weapon.

Bethlehem Gun Number 2 was the design superintended by Captain

Lewis. It was based on the plans that he claimed to have brought back

from France. The publicity that surrounded the gun exceeded its per-

formanoe on the test range. Although Lewis used a hydropneumatic recoil

system the Ordnance Board reported that, among other difficulties, the
58

jump of the wheels was excessive. Clearly, Lewis had not secured the

secret to the French gun. Perhaps the French Foreign Minister knew

that Lewis could not have ascertained the secret when he remarked that

he attached no importance to the reported theft.

After the trials, the Ordnance Department proposed to combine

the best features of the pieces that it had tested into a gun of its
59

own design. The resulting weapon was the 3-Inch Field Gun, Model

1902, figure 31. The weight of the entire system behind a six horse

team to include gun, carriage, and limber was 3,800 pounds. The new

weapon had a range of 6,250 yards at a maximum elevation of the 15

degrees. The muzzle velocity was 1,700 feet per second. It was of

I, built-up steel construction with an interrupted-screw breech. The

weapon featured a trail spike and a barrel traverse capability. A

hydraulic cylinder in the carriage absorbed the force of recoil with a

.... ....
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60
smooth action, permitting the barrel to slide rearward for 48 inches.

In comparison, the last short-recoil weapon tested by the Department
61

stopped the barrel within 8 inches; the unexpended force quite

naturally caused the weapon to jump. However, the Department had not

mastered a hydropneumatio system. As a result, its new 3-inoh piece

would never be quite as good as the French "75." Nevertheless, like

the "75," the 3-inch gun mounted a shield and fired at a claimed maxi-
62

mum rate of 20 rounds per minute. In 1904, the Department began to

issue the new weapons to the field artillery. The same year, using

the long-recoil concept, ordnance engineers began the construction of
63

a 4.7-inch siege gun. The problem of recoil control in mobile artil-

lery was all but ended.

With the end of the recoil problem, optical sights for mobile

artillery became practical. With a stationary carriage, there was no

jolt upon discharge to damage sensitive sighting instruments. In
IF J

February 1903, a German manufacturer of optical instruments, C. P. Goer;
64

offered his new telescopic sight to the American Army, figure 32.

The device was a radical departure from previous aiming instruments

because it permitted a gunner to sight on a point at any angle from the

gun without having to change his position. The eyepiece remained

stationary, while the upper portion could be rotated in 360 degrees.

The panoramic sight offered the image intensification advantages of

a telescope and the accuracy of fine cross hair alignment with a point

of aim. Mounted on a stationary carriage, it permitted the continuous,

accurate sighting necessary for high rates of effective fire. In

principal, it was similar, in many respects, to the periscope of a sub-
65

marine--probably the example from which Goerz drew his inspiration.
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FIGURE 32

PANORAMIC SIGHT

A

SOURCE: H. Korrodi, "The Panoramie Telescopics Sight," trans.

C. T. Menoher, Journal of the United States Artillery 19(190Z):5132.

N0TE: Section A-B rotated to give a stationary gunner 360

degrees of vision.
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Within a year, Crozier had one of the devices to test on his nec- field

guns. Sold on it, he proceeded to arrange for production of the sights
66

in the United States. The rapid adoption of the sight was an example

of Crozier's relatively progressive attitude toward mobile artillery
67

development.

In fact, it can be said, as a general statement, that the United

States had come abreast of Europe in the development of field artillery

materiel. In specific oases America was actually ahead. For instance,
68

+• the Germans had not yet adapted along a long-recoil system.

Although methods of recoil control might vary, nearly every

country in Europe had been thrown into a race to improve its field guns

after the introduction of the French "75." Some countries sought to

modify their existing weapons; others, like the United States held oompe-

titive trials. By 1901 Russia, Sweden, Italy, Spain, Norway, Rumania,

Switzerland, and Belguim had invited gun manufacturers to display their
69

wares. A 1902 report of competitive trials in Holland reflects the

seriousness of the drive toward higher rates of fire. The competition

was between weapons manufactured by Schneider of France, and Ehrhardt

and Krupp of Germany. Each gun was timed for its delivery of 20 rounds.

The Schneider weapon took 160 seconds; the Ehrhardt, 60 seconds; and

the Krupp, 49 seconds. In addition to its high rate of fire, the Krupp

gun had tha shortest time for delivery of the first round. The report

observed that, "... in real warfare . . . , the gun that opens fire

first will be victorious; it may even prevent the other gun from firing
70

at all." The British had purchased the Ehrhardt weapon, and by 1904,

they were working on a long-recoil gun of their own design. The German

Army, however, found itself in a dilemma. They had just finished

- ,• ," , u • ,• .• : , - : . .- ,, u o • . I : = ' I "* , u !
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rearming with a short-recoil weapon, model 1896; and it was with some

hesitancy that the country approached the great expense of completely
71

reequipping its army again. It should be noted that the United

States was spared a similar error when Miles stopped Buffington from

going into production on his first 3-inch gun.

It was the French, however, among all nations that led the way

in the adoption of rapid-fire, light field guns. They also led the

way in new concepts of employment for field artillery. In his 1892

work, Field Artillery in Cooperation with Other Arms, General Hippolyte
72

Langlois conceived the rafale, or shell-storm. The rafale was a

sudden gust of battery fire, designed to bring havoc on an unsuspecting

and exposed enemy. The concept was later incorporated into French drill

regulations and expounded upon by Gabriel Rouquerol, an artillery major,

whose book, The Tactical 3mployment of .Quick-Firing Field Artillery,

was translated into English in 1903 and widely circulated. The rafale,into
as described by the drill regulations, was h burst of bttery fire, with

each gun rapidly delivering a series of eight rounds. Gtuners fired

the first two shots based upon the battery commander's orders, and then

they automatically added 100 meters for each suoceeding set of two

rounds. The impact area was an imaginary rectangle, roughly -the width
73

of a battery front. Of course, it was all peacetime theory.. The

Germans rejected the concept of the rafale. They maintained that the

tactical situation alone determined the rate of fire. In addition, in

general, they considered preset adjustments, unrelated to a specific
74

target, to be a waste of ammunition. In the United States, Captain

Oliver L. Spaulding, an instructor at the Infantry and Cavalry School

at Fort Leavenworth, wrote in one of his published lectures that the
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French seem to "... have gone too far in their theorizing."

Spaulding's opinions carried weight; he was becoming an intellectual
76

leader among American artillerymen.

It is interesting that one result of the adoption of the rapid-

fire gun was the birth of the idea that armies could get along with less

K artillery: the increased rate of fire making it possible to reduce the

total number of guns carried into the field. For instance, the French
77

reduced the number of guns in their "75" batteries to four. In 1903,

Secretary Root told the House Military Affairs Committee that new 3-

inch materiel would make it possible to equip a given force of infantry

with a much smaller number of guns. He thought that 1 gun per 1,000
78

soldiers would suffice where 3 had previously been required. A

yearlater, General Crozier gave it as his opinion that 2 rapid-fire
79

guns per 1,000 men would probably be enough. Again, it was all theory.

The French appreciated, perhaps better than anyone else, the

power of rapid-fire guns, particularly when they were used against

opposing artillery. For that reason, they were more receptive to the

idea of indirect lay than the Germans, who continued to insist that the

method only be used in exceptional circumstances. However, there was no

fundamental difference in the two concepts of application; it was only

a matter of degree. The French drill regulations specified that indirect

lay was "... only admissible in cases.where the tactical situation
80

does not require fire to be directed on Lfrom] the forward slope."

Spaulding's advice to American officers was similar. He recommended

cover for guns, with just enough exposure so that the target could be

seen through the sights. Although, "In some cases it may seem advise-

ble to withdraw them even more.. • and have recourse to indirect



•, 264

laying," An a general statement, indirect lay was still an auxiliary

technique for field artillerymen.

Methods of employment.were related to the nature of the materie2,

Rapid-fire guns like the American 3-inch piece and the French "75" have

been called the first of modern artillery. But in many ways, they

K were the ultimate in design of the old artillery. They were mobile,

light, low-trajectory weapons, as direot-fire artillery had always

been. Recoil control permitted high rates of discharge, giving the

new artillery unpreoidented firepower. The elimination of recoil also

made it possible for crews to stay behind their guns all of the time,

I making shields for protection against bullets and shrapnel practical,

which in turn, promised to enhance the survivability of the weapons

in forward deployment. In addition, as Rouquerol said, "The true

projectile for modern field artillery is the shrapnel shell, . .

Shrapnel was most effective against personnel in the open: the

traditional target of field artillery. All of the above enhanced

the usefulness of the new guns within the direct-fire concept of

employment. The reason is quite simple: the paradigm had continued

to dominate changes in materiel and tactics since the Civil War.

Although, in general, gun designers and artillerymen had

become carried away with the new field pieces. There were soma who

argued for a different direction. For instance, in 1898, when interest

in rapid-fire guns was beginning to rise, the Journal of the United

States ArtillerZ carried a series of articles by Major Tiedemann, of

the German Army, in which he called for the assignment of howitzers and
83

mortars to field batteries. And in 1903, when exitement over rapid-

fire field guns was at its height, the Army and Navy Journal carried an
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article by an English captain, C. Holmes Wilson, in which he stated a

need for a weapon that could search cover. It:

S. • •should be a howitzer, an- -hould be mobile enough to keep pace
with the infantry, . . . It should be . . capable of rapid firing,

*. Behind these would come the heavy guns of large calber- drawn,
possibly by traction engines ..

To its credit, by 1904, the American Ordnance Department had

begun the construction of a 4.7-inoh siege gun on a long-reooil carriage,
85

and it had initiated the design of a 3.8-inch field piece; but,

although these weapons would add weight to artillery fire, they were not

howitzers. High-angle weapons had been ignored by the Department since

the mid-1890's.

A set of rules for the conduct of field exercises provides

insight into American artillery tactics in 1903. Except under favora-

ble circumstances, such as the protection of cover, the artillery was

not permitted to unlimber within 800 yards of enemy infantry. "This,

however, should not prevent it from accompanying advancing lines under86
cover of their fire to a decisive attack." The American conception

of employment was still one of guns aggressively handled to the front.

Between the reorganization of 1901 and the beginning of 1904,

there had been a notable institutional change for the field artillery:

the establishment of a permanent board. Wallace C. Randolph, the Chief
87

of Artillery, had recommended the formation of the board in Tune 1902,

and'Yithin a few months it was in operation at Fort Riley, Kansas. The

board contained much talent; among its members were a future Chief of

Staff, Captain Peyton C. March and a future Chief of Artillery, Captain

William J. Snow. The board was the first permanent test agency esta-

blished by the Army, outside of the Ordnance Department, for the

evaluation of field artillery materiel. In the past, batteries had
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been selected on a one time basis to field test specific items of

equipment. The board did not supersede the functions of the Ordnance

Department, but it did give the field artillery a qualified forum to

evaluate the products of weapons designers. In addition to its materiel

evaluation functions, the board reviewed actual and theoretical schemes
88

of instruction for the field batteries. Although it was in its

infancy, and its effect had not yet been felt, the board was a major

step for the field artillery.

A second major stop was the upgrading of the course at the

Cavalry and Field Artillery School. Whereas previously, the course .had

consisted primarily of drill and field exercises, the school exvanded

its curriculum in 1903 to include a variety of academic subjects.

Among the courses were field engineering, military topography, and

89
tactics. The school was not the academic equal of the institution

at Fort Monroe, but it was started in that direction.

The field artillery had emerged from the Spanish-American War

with its reputation tarnished. However, within six years, it had

achieved a new importance, largely as a result of the nearly universal

fascination with rapid-fire, long-recoil field pieces. If anything, its

commitment to the direct-fire concept of employment had been strength-

ened during the period. Organization and tactics remained virtually

unchanged. Institutionally, the branch profited from the establishment

of a board sensitive to its particular needs; it profited also from the

upgrading of the course at Fort Riley; although neither of these reforms

was yet old enough to be felt to any significant degree. Such was the

state of affairs in the field artillery when the first reports of

the Russo-Japanese War began to reach the United States.



CHAPTER X

A REVOLUTION IN THE CONCEPT OF FIELD

ARTILLERY EMPLOYMENT

By 1904, the advance of technology had already provided all

of the necessary ingredients for the implementation of a new concept of

field artillery employment. All that was needed was s stimulus for

change. That stimulus was piovided by the example of the Russo-Japanese

War.

On 8 February 1904, the Japanese Navy launched a surprise

attack on the Russian fleet and shore defenses at Port Arthur on the

Liaotung Peninsula of Manchuria. A few days later, the Japanese First

Army landed in Korea and began a northward trek to the Yalu River.

Defeating a Russian force there in early May, the First Army advanced

into Manchuria. At the same time, the Japanese Second and Fourth Armies

also landed on the Liaotung Peninsula. The Second Army turned south

to seal the landward approaches to Port Arthur, and the Third Army

soon arrived to take over responsibility for the investment of the

Russian garrison. The subsequent siege of Port Arthur lasted until

January 1905. Meanwhile, the First, Second, and Fourth Armies turned

north to fight a steadily growing Russian field force. In a series of

hard fought battles, beginning at Liaoyang in August and ending at

Mukden in March 1905, the Japanese drove the Russians deep into
1

Manchuria.

In the fall of 1904, repQrts of the war began to appear in the

"267



I,:

268

American press. The efficiency of the artillery, particularly that

of the Japanese, universally impressed observers. One of the more

vivid and succinct accounts was written by Thomas F. Millard for

Soribner's Magazine, The Army and Navy Journal reprinted parts of the

article for its own readers.

L In this war we have seen battles with a fighting front of more
k ¶than forty miles; . . . an advance of either party quickly resulting

in a collision. One consequence of this is the great prolongation
of battles instead of their quick decision . . . In this war we have
seen battles which lasted ten days, . . .

At Liao-Yang . . . Some Russian batteries fired more than 600 rounds
per gun, . . . More ammunition has been used in a single day in
Manchuria than was required to fight the Spanish-American War.

The old dashing use of Artillery like that of cavalry, is no longer
possible . . . . We no longer see batteries dashing at full gallop
across a battlefield, the limbers and guns bounding madly after
excited animals to take up a new position. It is seldom that any
considerable part of an army's artillery changes position during
an action,

Hardly any opportunity for initiative remains to battery com-
manders. Engineers seleet their positions . . . The effects of the
fire are observed by officers appointed to that duty, . . . commu-
nicating by telephone with artillery chiefs who alone comprehend
what is going on. The guns are hidden and the battery commander
probably cannot see fifty feet in any direction. 2

Both sides used artillery extensively. There was no question

of the new importance of cannons. As an American General Staff report

said: "There has been a school of theorists in the United States Army

who have insisted that the effect of field artillery was largely moral.

The facts, as shown by this war, demonstrate the complete falsity of
3

such a supposition." The same report held that, "The losses caused

by artillery fire have been decidedly greater than in any previous
4

war, . . ." At Liaoyang, in some trenches, 75 percent of the casual-
5

ties were attributed to artillery.

The JTapanese made the best use of their guns. It was not
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necessarily a matter of superior materiel. The Japanese field gun, the

75 millimeter Arisaka, was a short-reooil weapon; the rate of fire was
6

only seven shots per minute. Originally, the gun did not have a Shield

although the Japanese began to adopt an improvised, wooden protective
7

plate before the war ended. The principal Russian field gun was a 3-

inch long-recoil weapon. The range of the Russian gun was about 1,000

yards better than that of the Japanese piece. Like the Japanese, the

Russians entered the war without shields for their field artillery,

although they attached the devices to the improved guns that they
8

rushed into production. Also, the field pieces of neither side hadI 9
panoramic sights. However, overall, the Russian field gun was decided-

ly superior to that of the Japanese.

On the other hand, in general, the Japanese enjoyed an advan-

tage in heavy artillery. In Manchuria, beginning at Liaoyang, the

Russians employed 4.2-inoh siege guns. In later battles, they brought

howitzers of up to 15-centimeter (5.9-inoh) and guns of up to 6-inoh

to the front. The Japanese hauled 15-centimeter howitzers to the Yalu,

but from there, the army proceeded without them. Rough country made

it difficult to move even light artillery. Later, however, the Japanese

made use of captured 10.5-centimeter (4.1-inch) guns and even managed

to bring some of their 15-centimeter howitzers up the peninsula from

operations around Port Arthur. As the war in Manchuria progressed, the

Japanese moved siege guns and howitzers, some as large as 11-inoh, up
10

to their armies fighting from Liaoyang to Mukden. Heavy artillery

played a role in the fights to the north, but it was at Port Arthur that

the big guns had their greatest effect.

The Japanese closed on the outer defenses of Port Arthur

,. -. ...- ... - . ...



270

equipped with only their light artillery, while the Russian positions

contained weapons of heavier caliber. Initially, the Japanese captured

some of the Russian pieces; but it was not until the invaders brought

their heavy howitzers down from the Yalu that their artillery became

formidable. To supplement their artillery, the Russians took guns

I ' off the ships of their trapped fleet, some as large as 6-inch, and

hauled thech with much effort, to the heights above Port Arthur. As the

Japanese lines tightened around the port, they expended their heavy

artillery force, bringing weapons from Japan and even removing guns
11

from the blockading fleet. One American military observer was parti-

oularly impressed with the high proportion of howitzers in the Japanese
force; 62 as compared with 270 guns. As the siege progressed, the

invaders brought eighteen 28-centimeter (ll-inoh) howitzers from the

coast defenses of Japan. It was an action unprecedented in warfare.

Each howitzer weighed nearly 23,000 pounds; the carriage and metal plat-12
form weighed even more. Ship and rail transportation brought the coast

defense weapons close the front, and gangs of up to five hundred men
13

dragged them to their final positions. With 484 pound shells, the

howitzers pounded Russian defensive positions and the port. In all, to

include heavy and light weapons, the Japanese massed 428 pieces of
14

artillery against Port Arthur.

The method by which the Japanese controlled the fire of their

guns was no less important than number and size of their weapons. One

officer controlled all of the siege artillery. He had telephonic com-

munioation with observers and with each siege artillery regiment and

separate group. In addition, a field howitzer regiment came under his

control. He assigned objectives to subordinate commanders, often
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specifying the rate and number of rounds to be fired. Regimental

commanders, at their observation posts, had telephonic communications

down to the firing units, batteries or platoons, depending on the type

of artillery. Firing units maintained their own observation posts,

communioating with the guns by voice or messenger. The Japanese had

prepared accurate maps of the area, on a scale of 1 to 20,000. They

ruled the maps with 1 centimeter squares, and thereby, were able to
15

centrally direct fire by reference to speoifio locations on the grid.

The siege artillery oommander did not have control of the field bet-

teries. Each Japanese division had a field artillery regiment, which

generally consisted of two battalions of three batteries, each with

six guns. In addition, a Japanese corps had a field artillery brigade,17
also organized into regiments, battalions, and batteries. The various

echelons of the field artillery regiments were tied together by tele-

phone, and fire was controlled in much the same way that it was con-
18

duoted in the siege organization.

The Japanese had used telephones for military purposes for

several years. In 1890, they adopted the devices for fire direction at

coast defense installations. Seven years later, they began to issue a
19

model for field service. By 1904, the military potential of the in-

vention was no novelty to them.

The same is true of modern tactics and organization. As early

as 1862, the Japanese began to organize their army along Western lines,

looking first to Dutch traders for information and then to the Erench

with a formal request for instructors. The French responded, but with

the rise of Germany after the War of 1870, the Japanese soon turned to

that nation for military advice. In 1885, the Germans sent a General



Ji
272

20
Staff officer, Major Klemense W. . Meokel, to assist the Japanese.

21.
Ueckel taught at the staff college until 1888. Two German officers

continued Meokel's work for a short period after his departure, but

the Japanese allowed their contracts to expire. Having absorbed what

they wanted, the Japanese ended their dependence on foreign instruction.

They did, however, continue to subscribe to various German service
22

regulations as the documents became available.

The modernized Japanese Army, of course, had its own talent.

General Iwao Ohyama was Commandant of Artillery in the prewar period;

tactics and techniques were his reponsibility. The development of oam-

munications systems fell to the pioneer branch of the service, under the
23

direction of General Yuusuke Vehara. Technology, foreign instruction,

and professional competence well prepared the Japanese Army for its

war with Russia.

The nature of the war, however, ultimately determined the uti-

lity of specific techniques. Unlike the earlier low-intensity conflicts

in Cuba and South Africa, the war between Japan and Russia, saw the

clash of large armies, reasonably well armed with weapons of great

lethality to exposed infantrymen. The result was the habitual use of

extensive lines of trenches, both at Port Arthur and in the campaigns
24

to the north. In addition, the effectiveness of opposing artillery

tended to drive guns to cover.

Both armies eventually made extensive use of the technique of

laying guns Indirectly from behind cover. Generally, at Port Arthur,

all of the howitzers and mortars of the Japanese siege artiliery fired

from behind cover. Many of the big low-trajectory guns, however, were

2b
aimed by direct lay; and these drew the heaviest fire in reply. When



they had to use exposed positions, the Japanese took great care in their

selections. The Russians, on the other hand, carelessly exposed their

heavy batteries on the skyline, with the result that many were
213

destroyed. Japanese field batteries were generally deployed forward

of the siege positions, in the low hills that separated the massifs
27

occupied by the heavy artillery of the opposing armies. The Japanese

used their field artillery in both the direct and indirect mode. The

former method predominated at Port Arthur. At the beginning of the

siege, they held the guns back at ranges of 3,500 to 5,000 yards. As

the campaign progressed and Russian artillery fire slackened, they

pushed some of their pieces to within 19000 and even 500 yards of the

enemy line. The moves were usually made at night, and the guns were

concealed until the moment to commenoe support for an infantry assault.

In the campaigns to the north, both sides made use of indirect lay. At

I I first, the Russians tended to disdain the technique. But their exposed

batteries were bloodied at Liaoyang; and from then on they increasingly

turned to indirect lay. Copying the Japanese, they began to centralize

the control of batteries with telephone lines. The Japanese continued

to employ field guns by both direct and indirect methods, although, like29
the Russians they turned increasingly to the latter tactic. At

Liaoyang, they hid their guns behind stands of tall kaoliang grain; and

in later engagements, after the Manohurian crops had been harvested,
30

they used the high shocks for concealment. As a general statement,

reliance on indireo lay began with the howitzers and mortars of the J

Japanese heavy artillery and they spread to the field batteries of

both sides by war's end. 4

The Japanese used their heavy artillery effectively at Port

S... ....... ... .... . . .. ... .... . ... ... .. .. . . ... . . .
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Arthur to destroy Russian fortifications that refused to yield to light

guns and infantry attacks. The 203-Meter Hill position was a particu-

larly diffioult objective. The Russians used thick overhead cover that

was immune to shrapnel and the light concussions of field gun shells. It

was not until the heavy artillery, led by the 28-centimeter howitzers,

bettered the Russian trenches that Japanese were able to carry the
31

position.

The Japanese had an additional advantage over the Russians in

the destruction of defenses; they employed high explosive shells. The

Japanese used high explosive ammunition with both heavy and light artil-

lery. There was some difference in opinion among observers as to the

precise type of explosive used by the Tapenese; but it appeared that

some of the heavy artillery, particularly the naval batteries, used

Shimose powder, a Japanese compound, while light artillery shells were
32.

charged with piorno acid. The Russians were impressed by the ability

of hiah explosive shells to destroy covered positions; and they were

embarrassed by their own lack of the effective ammunition. They had

a small amount for heavy artillery, but it was not nearly enough.

Shrapnel, however, also received praise. The Japanese had by no means

abandoned this ammunition; two-thirds to three-fourths of their field un
33

supply was shrapnel. It readily drove exposed infantry into trenches,

and then high explosive shells did their work.

Perhaps the most penetrating lesson of the war was the power

of the Japanese concentration of fire. Captain Carl Reichman, an

American observer with the Russian Army in the field, commented: "The

long range of the modern gun permits of a concentration of fire on any
34

desired point without change of position, . . . " With their efficiert 4
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system of fire control, the Japanese were able to mass the effects of

widely dispersed batteries. In contrast, the Russians had put their

faith in a method sizilar to the rafale made popular by the French:

rapid delivery of evenly spaced rounds. The Russians would fire a

quick sweep and then rest for one or two minutes. Japanese gunners

would then emerge from their trenches and continue their slower but
35

more effective fire. When the Russians finally began to adopt

methods of fire control similar to those of the Japaneso, they had some36

difficulty implementing the unpractical system. One American artil-

leryman, Captain Tiemann N. Horn, observed without hesitation that the

"the idea of rapidity taking the place of concentration was
37

exploded." It was not an unreasonable fate for a theory derived in
38

peace$.

The United States sent several military observers to the war.

Among others, Lieutenant Colonel Edward J. M'Clernand, Major Joseph E.

Kuhn, and Captains Peyton C. March and J. F. Morrison were with the

Japanese, while Lieutenant Colonel W. S. Schuyler and Captain Carl
39

Reiohman were the Russians. Eaoh of these officers reported his

observations in detail to the War Department.

The Chief of Artillery, Brigadier General John P. Story, recog-

nized the significance of the artillery lessons of the war. In his

annual report, completed on 3 November 1904, he criticized the anti-

quated organization of the American field artillery, calling for the

establishment of formal regiments and battalions. He pointed out that I
there was not one senior field grade officer in the entire field artil-

40
lery branch. The Army had already taken the step in September of

collecting the thirty batteries into battalions, generally of two j



batteries each: however, they were only provisionul WorplA.4. in

addition to his complaint about the orgeaniitioe of Iho U914 altllkor7,

Story attacked a General Staff decision, mde before th -*ad battles

in Manchuria, that 2 guns per 1,000 mn see a suffieleat reaio.

Pro ident Theodore Roosevelt hbmself vas 5ueeeed t tbe peo-

formeance of artillery in Manchuria. HIs interest us stiiwalsid, net

by Story's report, which perhaps he had not yet seem but by a letter tm

an American correspondent, James r. J. Archibald, who was with the

Russian forces. On 1 December, Roosevelt wrote to the Secretary of nEr,
43

'What steps have been taken to practice and develop our ertillery."

It was an extraordinary expression of concern for the branch.

Presidential interest did not end with the first note; Roosevelt fol-

lowed it in January with a request for a formal report on the status of

the field artillery, and what efforts are being made to secure
44

its proper use in battle." Story's honest reply was that little had

been done beyond ". . . epistolary efforts, by the Chief of Artillery
45

and other artillery officers." Roosevelt's reaction was, "General

Story's report certainly shows that the present status of the field
46

artillery is most unsatisfactory."

It was not weapons, but organization and tactics that were the

source of concern. Story reported that the condition of the field artil-

lery materiel had simply outrun the concepts of its employment.

Story summed up many of the lessons of the Russo-Japanese War.

He noted that although the Japenese were inferior to the Russians in

field gun materiel, they constantly outperformed their adversaries

through superior gunnery, organization, and methods of fire. He was con.

vinoed that the proper utilization of artillery in the future would
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demand fire regulated through an icheloned organization by telephonic

communication. In addition, he felt that It would be seldom when in-
49

direct lay was not used.

The process to revise the organization of the Artillery began

in the autumn of 1904, after the receipt of Story's annual report.

Seoretary Taft sought the advice of the General Staff on a proposed

five thousand man Increase for the Artillery Corps. Much of the in-

*reast was to go to the coast artillery, but he recognized the inade-

quate proportion of field artillery in the maneuver army. The diffi-

oulty was that he sought to increase the Artillery by reducing the

other branches, rather than by increasing the total strength of the
50

Army. Taft should have known that this impolitic suggestion would

be strongly opposed by the General Staff, which is what happened. The

4ffioers did, however, recomend that both the field and coast artil-

lery be increased and reorganized as entirely separate branches.

Roosevelt solicited the views of the Chief of Artillery on the proposal.

Story replied that he was in favor of a separation, if the field artil-
52

lery was given a regimental organization at the same time. It was

certainly an unselfish act on Story's part, for he would lose part of

the Artillery Corps if the separation became effective. The Chief of

t Artillery went further; he recommended that the field branch be expanded,

not just to a proper proportion in the Regular Army, but to a size that

would suffice if the infantry were suddenly expanded upon a declaration
53

of war.

Earlier, Story had criticized the General Staff for its recom-

mendation that a proper ratio of guns to men was about 2 per 1,000. In

April 1905, he queried the General Staff for another opinion on the
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matter. Apparently somewhat sensitive about the issue, even though tka

initial reoommendation was made before the war in Manchuria, the acting

chief of the First Division of the Staff replied that the figure '2" was

a popular misconception and that the actual number was 3.15. The pre-

vious official ratio, as established by Field Service Regulations, had

been 2.1 guns per 1,000 troops of other arms. Nevertheless, as a result

of the testimony of liaison officers who had returned from Manchuria,

the General Staff recommended that the new ratio be 3.35 guns per 1,000

infantry. In comparison, the number of guns per 1,000 infantry of other
55

nations was: Japan 3.76, Russia 3.65, Germany 5.76 and France 3.30.

With the exception of Germany, the new General Staff recommendation
., 56

placed the United States close to the other major powers.

Of course, it was not just numbers but a major reorganization

that was needed to give efficiency to American field artillery. In res-

ponse to Roosevelt's January interrogative, Story requested a study by

the Board for the Preparation of Field Artillery Drill Regulations. In

its report, the board recommended that the field artillery be organized
57

into regiments of three battalions composed of two batteries. Captain

Peyton March, a liaison officer in Manchuria, was impressed by the

Japanese organization; he recommended regiments of two battalions, each

with three batteries. March had some influence with Story. The Chief

of Artillery decided to experiment with both proposals; he recommended

that a provisional regiment on each plan be formed, one at Fort Riley,
58

Kansas, the other at Fort Sill, Oklahoma. The War Department ordered

the two regiments into being on 14 June 1905, and the field artillery
59

had at last arrived at modern organization. However, the units were

only provisional; they still had to be confirmed by law.

-•
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Within a few months after the fall of Port Arthur, the American

Army had raised the accepted ratio of guns to infantry and had initiated

a modern organization for the field artillery. The speed, however, was

no more rapid than the move to secure fire control equipment for the

branch.

By May 1905, the Board on the Preparation of Drill Regulations

for Field Artillery was hard at work on a fire control system. The 60
Ordnance Department had a range finder and plotting board under design,

and the Chief Signal Officer soon sent what equipment he had to Fort

Riley for evaluation. There seemed to be a rush to claim credit for

initiating fire control in the field artillery. The Chief of Artillerystated that the organization of the provisional regiments permihtted some

practice of methods, although the necessary equipment was not complete;

and the Chief Signal Officer asserted that he had initiated action

through the General Staff that caused the board to consider a fire con-.61
trol system in the first place. Personal efforts aside, it was the

lessons of the Russo-Japanese War that drove the introduction of fire

control into the American field artillery system. However, years of

neglect were not easily overcome, and it was only after much test and

experimentation that the Chief Signal Officer announced in 1908 that
62

his department was issuing standardized fire control equipment.

Hardly one to be left behind, Crozier was doing his part to

modernize the field artillery. As stated previously, in 1904, he had

a 4.7-inch siege gun on a long-recoil carriage under construction, and

a 3.8-inch field piece under design. The siege gun had a maximum ele-

vation of 15 degrees, and that of the field piece was only 1/2 degree
63

more. Although the weapons were low-trajectory types, they were ofr- I
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heavier calibers than had been designed in recent years. To his credit,

Crozier fought advice to build guns lighter than the 3-inch piece. He

rejected claims that a 2-inch cannon, with a high rate of fire, would
64

exceed the effect of a 3-inch piece. The next year it was apparent

that the lessons of the Russo-Japanese War had not been lost on the

Chief of Ordnance; he stated, "The mobile artillery of an army should
65

contain a certain number of howitzers for searching out trenches, .

Following through with his observation, he proposed to build howitzers

of 3.8-inch and 4.7-inoh on long-recoil carriages for field use. In
66

addition, he announced that a 6-inch siege howitzer was under design.
67

All howitzer carriages permitted an elevation of 40 degrees. Crozier,

however, was not interested in cannons alone.

In 1903, the Ordnance Department had ordered an automotive wagoNr

built to its speoifications, from a civilian mnaufacturer. It was

Crozier's intention to test the machine as a battery wagon, a vehicle

for hauling the tools and supplies of an artillery unit. The 28-

horsepower, 4-cylinder wagon was even equipped with a winch, to pull

itself from the mud. There was no thought, however, of committing it

to the rough terrain encountered by horse teams deploying guns in
68

combat. The vehicle was to be used on roads. But even there, a

problem arose: fully equipped, at 12,000 pounds, it was too heavy for

the bridges of country lanes. The Department had to go back to the
69

design process. Nevertheless, it was a hesitant start at bringing

automotive power to the field artillery, although it would still be

several years before much would come of the idea.

Having launched the howitzer program, Crozier turned his atten-

tion to building a reserve of field guns in order to supply an expanded



army in the event of another war. In 1906, he reported that all of

the Regular batteries and several militia units had been equipped with

the 3-inch gun. But he" observed that the nation would need at least

250 batteries in the time of war, well above the number in the organized

forces. As a result, he was allocating funds to build a separate
70

reserve. He had the support of the Secretary of War and the Chief of

Staff, but Congress was not appropriating enough money for field

materiel to finance construction at the rate that Crozier thought

necessary. The Chief of Ordnance adjusted to the situation by modi-

fying some of the old 3.2-inch guns, in part, with funds available from
71

another account. As a Chief of Ordnance, Crozier was both progres-

sive and resourceful.

Modern war required large quantities of ammunition as well as

guns. Drawing upon the Russo-Japanese conflict as an example, the aew

Chief of Artillery, Brigadier General Arthur Murray, strongly recom-

mended that the available supply of projectiles for field pieces be

ino.•eased three-fold, to at least 1,000 rounds per gun. He observed

that the rapid fire capability of modern artillery was useless without

an adequate supply of ammunition. Murray made the recommendation in the
72

last report signed by a Chief of Artillery as head of both branches.

In January 1907, the President signed a bill permanently sepa-
73

rating the Field from the Coast Artillery. The Chief of Artillery

superintended the transition, relinquishing control over the field brandc
74

in July 1908. The new Field Artillery consited of six regiments.

Each regiment was formed of two battalions, each with three batteries.

Murray remarked that the organization ". . closely followed the teach-
75

ings of the Russo-Japanese War." He added that a large number of
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artillerymen favored an alternate organization of three battalions of
'76

two batteries. In that age of slow promotions, the increased number

of field grade positions inherent in the latter organization no doubt

played some part in the popularity of the three battalion scheme.

Three of the regiments were organized as light artillery; two,
77

as mountain artillery, and one, as horse artillery. The horse artil-

lery, of course, was to support the cavalry. Mountain artillery consis-

ted of guns that could be dismantled for pack transportation. It was,

in effect, field artillery; there was little difference between the
"78

drill regulations for the two types.

There were no siege batteries provided in the new organization.

After the war with Spain, the Army had retained two siege batteries in

its Regular establishment. That in itself was a significant departure

from the past practice of maintaining no formal organization for the

siege weapons. But in 1907, the siege materiel constructed in the

mid-1890's was considered obsolete, and artillerymen turned it in,

temporarily drawing light guns. The Chief of Artillery was careful to

explain that the importance of heavy materiel was not disparaged by the

exchange of materiel. He stated that, "On the contrary, this is an

indispensable element of field artillery, . . . ," and that the batteries

would be re-issued heavy artillery as soon as the Ordnance Department

furnished equipment. Although the Ordnance Department was working on

heavy artillery, it had not yet completed enough of the new materiel
79

to issue any to the field service.

There was no lack of interest in heavy artillery. In the fall

of 1907, the Field Artillery conducted tests at Fort Riley on the

effects of high explosive shells on field fortifications. For the
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evaluation, gunners used 3-inch field pieces as well as obsolete siege
80

materiel, 5-inoh guns and 7-inoh howitzers. The light pieces did

little damage to the works; the 5-inch guns did more; but the large

howitzers tore up bombproofs, smashed reinforcing timbers, and destroyed

tunnels with relative ease. The shells were loaded with a compound of

picrate of ammonia. There was some problem with projectiles failing

to detonate, but, in all, the test was a much needed and successful
81

evaluation of the destructive effect of heavyhigh explosive ammunition.

Like much the Army had done since 1905, interest in the destruction of

earthworks by high explosives was stimulated by the lessonsvof the

Russo-JApanese War.

It is important, that in 1909 the Chief of Ordnance stopped

using the term "siege" to describe the heavy weapons he was preparingII 82
for the maneuver army. The larger pieces were still less mobile than

field guns; they were designed, as in the past, to be hauled by teams
83

of eight horses. But, since the Manchurian war, the old concept of

siege artillery as weapons of special application had progressively

given way to one in which they were considered to be part of the normal

complement. of a field army's equipment.

Nowhere is the trend more evident than in the artillery organi-

zation for a field army proposed by the General Staff in 1912, table 7.

Howitzers of 4.7-inch were to be assigned down to divisions, and the

largest weapons under construction by the Ordnance Department, guns of
84

4.1-inch and howitzers of 6-inch, were allocated to army artillery.

The days of the siege train were gone.

With the amalgamation of siege and field pieces, the transition

to a concept of indirect fire can be said to be complete. The objective
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TABLE 7

GENERAL STAFF RECOMMENDATION FOR THE ORGANIZATION OF

THE F3ELD ARTILLERY, 1912

For each infantry division:

An artillery brigade, with: weapons j
I regiment of 3 battalions:

1 battalion of 3 batteries of four
3-inmh guns 12

1 battalion of 3 batteries of four
3-inch guns 12

I battalion of 2 batteries of four
3.8-inoh howitzers 8

1 regiment of 3 battalions:
1 battalion of 3 batteries of four

3-inch guns 12
1 battalion of 3 batteries of four

3-inoh guns 12
1 battalion of 2 batteries of four

4.7-inoh howitzers 8

For each field army in addition to divisional artillery:

1 regiment of 2 battalions, with:
1 battalion of 2 batteries of four

4.7-inch guns 8
1 battalion of 2 batteries of four

6-inch howitzers 8

SOURCE: U.S., War Department, Annual Reports of the War
Department for the Fiscal Year Ended 30 June 1912 (Washington, D.C.:
Government Printing Office, 1913), 1:107, 116.

NOTES:
1. It might be noted that the proposed artillery

support for a division had grown to a brigade of 2 regiments, each of
which contained 3 battalions. The proposed increase as of 1912 goes
too far beyond the chronological scope of this study to cover it in
detail; it is enough to say that it was part of the continuing empha-
sis on field artillery that began with the lessons of the Russo-Japanese
War.*

2. The field army was to consist of 3 infantry divi-
sions and a cavalry division equivalent. The cavalry was to have its
own regiment of horse artillery.

,.A
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manifestations of the ooncept--materiel, tactics, organization, and

the ratio of guns to troops--all would undergo farther refinement; but

the basic concept itself had already shifted paradigms, clearly as a

result of the perceived lessons of the Russo-3apanese conflict.

Before 1904, the American concept of field artillery employment

was essentially one of direct fire. The objective manifestations, par-

ticularly materiel, had changed since the Civil War; but the prevailing

paradigm had given its own direction to the changes. Field artillery

pieces were still light, low-trajectory weapons; and heavier guns,

howitzers, and mortars were still reserved for special use. Although

improved design gave range and accuracy to field artillery, soldiers

visualized its employment forward, in relatively close proximity to the

enemy, firing under the voice direction of the battalion and battery

commanders, who observed fire from the location of the guns. Ordnance

designers, in spite of the improvements that they made in materiel,

were subject to the same perceptions, which, of course, gave direction

to the improvements. The American artillery in Cuba was no more effec-

tive against entrenched infantry than it had been in Virginia, thirty-

four years earlier.

Technology, however, had advanced substantially since the 1860's.

Nearly all of the ingredients necessary for a doctrine of indirect fire

were available by 1898. It was simply a matter of putting the system

together. If the war with Spain had been of a different nature, with

massed armies and a longer duration, the United States might have

affected the transition itself. As it was, the Japanese did it first.

They showed what could be accomplished with a heavy volume of conoen-

trated, accurate fire, much of which was from high-angle weapons
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firing from defilade Positions. By the end of the war, engagement
from defilade was a favored teohnique for both sides. Telephones
brought the fire of many weapons together, providing the saturation

needed, even with rifled weapons, to overwhelm the proteotion of fieldfortifioations. Reooil reduotion inoreased the rate of discharge of
each pieoe and thereby added to the mass of fire, while, at the same
time, oontributing to aoouraoy. High explosives and large calibers
added their share to the power of artillery. The concept of indirect
fire appeared in the messing of these ingredients; and like the
paradigm of direct fire before it, in the future, the new concept
would give dirootion to its objective manifestations; materiel, tactics,

organization, and relative numbers.



CONCLUS IONS

The ultimate purpose of this study has been to extract lessons

on the nature of doctrinal change that might contribute to the insight

F of military planners. Admittedly, the study has the obvious weakness

that it addresses a single example, American field artillery doctrine

from 1861 to 1905; and as any layman statistician knows, a single

example can only validate conclusions about itself. With this concession

to the acknowledged authority of statistical proof, the author ncverthe-

less wishes to draw conclusions from the study, framed, to some extent,

in general terms. This is perhaps intellectually hazardous; but little

harm can come of it, since the reader is free to accept or reject the

author's conclusions based upon his own perceptions.

The investigation has gone beyond the obvious but superficial

observation that doctrine changes because of willful initiatives by

military thinkers--those whose position or intellectual stature give

thkem influence over the selection of methods of combat. The role of

such individuals is by no means unimportant; however, the study indicates

that their contributions are the culmination of a complex process that

tends to move with a momentum of its own.

Two phenomena emerge as most important in the process of change.

The first is the persistence of the prevailing paradigm. The phenomenon

is somewhat like what is often vaguely described as "institutional

resistance to change." But the paradigm had an influence that extended

beyond the operations of bureaucrats--the class generally associated

287
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with institutional resistance to change. Military bureaucrats were

influenced by the prevailing concept of field artillery employment--

direct fire; but they were no more subject to the dogma than other

soldiers, or civilians who were involved with artillery. The concept of

the employment manifested itself in four ways: tactics, organization,

the ratio of guns to troops, and materiel. Each of these manifesta-

tions was capable of change with the advance of time; however, the

paradigm gave direction to the changes; they tended to evolve toward

malintenance-of the efficiency of the old doctrine.

The evolution did not occur as an isolated event. It was part

of a changing battlefield environment. For instance, the rifle drove

the artillery back from its infantry targets, a tactical change. A

subsequent restoration of some of the efficiency of cannons demanded

an accuracy and range that only rifling could provide, which contributed

to the abandonment of smoothbore guns, a materiel change. One change

in the battlefield environment led to another; the threat posed by the

increased range and accuracy of rifled, enemy artillery prompted

gunners to search for positions that provided some cover from counter-

battery fire, a minor tactical change. There are, of course, other

examples of the influence of the changing battlefield environment on

the manifestations of the doctrine; but the point to be made, without

becoming repetitious, is that the changes in artillery employment were

ultimately given direction by the direct-fire paradigm. The ohanees

occurred largely as the result of attempts to maintain the efficiency

of direct fire, consistent with perceptions of a changing battlefield

situation. In essence, changes in the manifestations of the doctrine

represented efforts to do more of the same, albeit in a different way.

hh~ab~.i1
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This study is oriented primarily on considerations of battle-

field efficiency. To prevent a distortion of the total picture, however,

it is necessary to remind the-reader that changes in the manifeitations

of a doctrine toan be subject to additional influences. The best

example in this study is the pattern of organizational change. The

field batteries remained submerged in regiments numerically dominated

by coast artillery until after the turn of the century. This condition

can be attributed to traditional American perceptions of the employment

of field guns; but light artillerymen, particularly during the Civil

War, campaigned for a hierarohial organization for their arm. The

campaign was certainly influenced by two considerations: a genuino

concern for combat efficiency on one hand, and an understandable desire

for promotion and institutional aggrandizement on the other. The latter

motives are difficult to separate from the former, but it is important

to recognize that they do exist. A second example is the support. of

artillerymen for the reorganization of 1901, which promised increased

rank for officers but did nothing for the efficiency of the field

batteries. It is a demonstration of the ability of other considerations

to rise above concern for efficiency. The point is that soldiers'

support for a particular form of a doctrinal manifestation is not always

tied exclusively to perceptions of battlefield efficiency.

The persistence of the prevailing paradigm is one important

phenomenon to emerge from the study; the importance of technology in

the process of doctrinal change is another. Of all of the manifestatiom

of the doctrine, materiel experienced the greatest improvement with the

advance of time. Like the rest of the manifestations, however, it was

given direction by the paradigm of direct fire.

A ~ . - ~ L.A*.a a A



290

During the Civil War, when the problem of the rifle and the

trench degraded the efficiency of field artillery, the state of tech-

nology was such that there was no apparent solution to the difficulty.

In fact, it was not even perceived that the artillery might provide an

eventual solution. Although ordnance engineers made significant advancet

in the design of artillery materiel, particularly as the century drew

to a close, the improvements tended to contribute to the efficiency

of guns within the direct-fire concept of employment. As a result,

the trench was no less of a problem in 1898 than it had been a genera-

tion earlier._genera-

There was a tendency for artillerymen and ordnance designers to

be swept up ky technological momentum. The tendency showed itself in

the enthusiasm that developed late in the century Ior small-caliber,

low-trajectory, rapid-fire field guns. In effect, the paradigm of

direct fire exploited technology in its own behalf. A period of pro-

treated relative peace contributed to the tendency. Although the direct-

fire.pa,'adigm was challenged in the Russo-Turkish War of 1878, it was

not overturned. In the subsequent decades of peace, the lessons of the

conflict faded, and theory tended to repalce the practical example of

war. "Theory" refers to the perceived application of the new guns.

The rafale is a tactical example--but one to which the American Army

never entirely subscribed. On the other hand, important decisionmakers

did believe that the rapidity of the new field pieces would permit a

reduction in the ratio of guns to troops. This perception was given

direction by the paradigm of direct fire; it was consistent with the

relatively limited volume of fire associated with the paradigm. it

stands in contrast to the great saturation bombardments that were oommon
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under the paradigm of indirect fire. In effect, certain materiel

advances tended to outrun the efficiency of the concept of their appli-

cation. The advance of field artillery technology did two things; it

responded to the demands of the direct-fire paradigm by providing light,

low-trajeotory, rapid-fire field guns; but at the same time, it

helped to prepare the way for a new doctrine. However, a stimulus

was needed to effect the shift.

The paradigm of direct fire was not affected by the conflicts

in Cuba and South Africa at the end of the century. The duration of

the first war was too short to provide a meaningful exercise of the

paradigm. In addition, it ended in a celebrated viotory.-a situation

that was not likely to provoke an analysis of tactical methods. The

field artillery was criticized for its performance in the war, but the

criticism took the form of assertions that gunners failed to aggres-

sively provide direct-fire support; critics found fault, not with the

method, but with its application. The conflict between America and

Spain was closely followed by the Boer War in South Africa. American

soldiers tended to perceive the combat in South Africa as an aberration,

a colonial conflict worthy only of ouriousity. As a result, little was

learned from the war. Neither the experience in Cuba nor reports from

South Africa challenged the domination of the direct-fire paradigm.

The war in Manchuria was of a different nature. Massed, well

equipped armies closed with one another in protracted battle. The

lethality of modern weaponry was felt as the infantry took to trenches

and the artillery also sought cover. The war tested the direct-fire

paradigm for the last time. As the efficiency of the old method

faltered, the belligerents shifted to a system of indirect fire for

., .• .. ... ......
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maneuver artillery. The advance of technology had provided all of the

necessary ingredients to support the new system. The example set by

the Japanese quickly produced. a change in the American concept of field

artillery employment. In effect, the Russo-Japanese War was the right

war at the right time. Had that particular type of war occurred a few

years earlier, the result might have been the same, because the neces-

sary technology was available at the end of the 1890's.

The general growth of technology will eventually provide the

resources necessary to allow the military planner to escape from the

constraints of his current paradigm. Much of the technology that made

indirect fire possible was progressively taken from a number of sources;

most of which were initially unrelated to mobile artillery development.

However, it took a test of war to force a recognition of the potential

of available technology.

Thus far these conclusions have ignored the effect of personali-

ties on the evolution of doctrine. The dominance of a paradigm, the

thrust of technology, and the accidental test of war transcend man's

ability at conscious manipulation.

Men, however, do play a role in the speed of technological

change. For instance, there is a marked contrast between A. B. Dyer's

conservative approach to artillery development and William Crozier's

progressive efforts. Of course, in evaluating the actors, one must

keep in mind that each man operated in a different environment. Threat

perceptions, political considerations, and the availability of funds

all changed with time. In addition, during the period of the study,

there was a general impTevoment in that vaguely defined attribute

"professionalism." All of these factors operated through the men
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charged with responsibility for technological development to oontri-

bute to the rate of change.

Also, the rate of change was influenced by the nature of the

decisionmaking process. The role of the Ordnance Department was predom-

inant throughout the period of the study. The early preoccupation of the

Department with coast artillery did much to delay certain advances in

materiel for many years. Of course, preoccupation with coast defense

was not unique to the Department; it was the product of a wicily held

threat perception. However, in the provision of heavy armament, the

Depertment was determined to construct guns of its own design. The

predilection added to the delay in certain areas of materiel develop-

ment. Even when machinery was imposed on the ordnance organization to

oversee the development process, as it was with the establishment of

the Board of Ordnance and Fortification, the supervisors were ultimately

at the mercy of the technicians; invariably the Department built cannons

of its own design.

In the final analysis, there is little evidence that the process
of materiel evolution would have been much different if soldiers outside

of the Ordnance Department had exerted a greater influence in weapons

development. In essence, all American officers were subject to the

paradigm of direct fire. Increased participation by artillerymen in

the design process might have accelerated certain technological achieve-

ments, but the indications are that the general direction of improvement

would have been the same.

Men influenced at least the rate, if not the direction of

materiel change; they also contributed to the speed of transition to

the new paradigm. For instance,, the initiative of the Chief of Artiller•
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John P. Story, accelerated organizational adjustments; William Crozier

did the same for material; but perhaps President Theodore Roosevelt,

with his direct interest in the status of the field artillery, provided

the greatest impetus.

In summary, the process of evolution of field artillery doctrine

was a complex phenomenon. The persistence of the prevailing paradigm,

the general advance of technology, and the haphazard test of war were

features that operated beyond the conscious control of men. However,

men certainly were not left without a conscious role to play; they

determined the rate of materiel development, and,in the end, they

recognized and accepted the new paradigm.

It is not the intention of the author to apply the le3sons of

the study to the present or to the future in detail; however the follow- !

ing brief, general observations are offered for the reader's interest.

The Army is experiencing the emergence of an anti-armor doctrine, cur-

rantly called the "active defense" concept. It gives the appearance of

being a shift in paradigms, similar in some respects to the earlier

;hange in attitudes about field artillery employment. The growth of

technology seems to have provided the necessary materiel, and the 1973

Mideast War seems to have provided the necessary example. But the

phenomenon is too close to draw a definitive conclusion about the actu-

ality of a paradigm shift; the passage of time will provide the neces-

sary perspective. It is probable that a shift is indeed occurring. On

the other hand, there is a chance that the current change is an advance-

ment within the old battlefield concept, that the situation is more

analogous to the period following the Franco-Prussian War then it is to

the era that followed the conflict in Manchuria, and that a true shift
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in paradigms is yet to come. In any event, it is certain that the

technology necessary to support the next change, whenever it may come,

is already gathering.

:I'
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