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ABSTRACT

It is & 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 dootrine. This study is an attempt to understand the
process by which doctrine changes.

The vehiocle for the investigation is the evolution of American
f£ield artillery doctrine from 1861 4o 1905. The study looks at the
evolution of field artillery dootrine between two distinot oconcepis
of employment--or paradigums--that of direct fire and that of indirect
fire. A%t the time of the American Civil War, the predominant concept
of employment was the direct-firs mode. Within a shor{ time afte; the
Russo-Japanese War, 1904-1905, the oconcept of indirect fire had sup-
planted the earlier paradigm.

The investigation reveals that in the evolution of a military
dootrine, the tendenoy is to mwaintain the effioclency of the prevailing
ooncept of employment, even though the concept may have inherant
limitations in a changing battlefield environment; the progress of
tochnology eventually permits a shift to a new dootrine,although the
change is not likely to ocour until it is provoked by an appropriate

tost of war.
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INTRODUCTION

This study is an attempt to understand the proocess by which
military doctrine changes, It is concerned with shifts in attitudes
about the proper employment of sombat power. The term "dootrine" it-
self is ambiguous; it can be applied to concepts that rangs from finely
drawn specifio rules %o broad generalirations. Principally, this
paper is concerned with dootrine in a broad sense, although it does
toush upon underlying speoifios.

Doctrine is & strange phenomenon., It appears %o respond to the
dynamics of thought, and yet, at the same time 1t seems %o clutoh and
diract thought, as if %o insure i%s own ultimate survival, This is
partioularly true of dootrine in the broadeat sense--dootrine that is
shared by many practitioners,

In an effort to understand the phencmenon, the svolution ;t
Ameriocan field artillery doctrine has been cghosen as a vehicle for the
study. Consistent with the attempt to look at dootrine in its broadest
sense, the study is focused upon what can be called the "aoncept of
employment of field artillery."” The study is an hiatorioal analysis;
it looks at the evolution of field artillery dootrine between two
distinot ooncepts of employment--or paradigms--that of direot fire and

that of indirect fire. As a brief statement, direct fire was charas-
terized by lins-of-sight, low trajectory engagement of targets at
relatively short ranges. In contrast, indirect fire featured massive,

long-range, high-angle bombardement by weapone hidden from the view of
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the snemy. At the time of the American Civil War, the predominant
oconoept of employment of field artillery was the direct-fire mode.
Within a short pericd after the Russo-Japanese War, 1904-1908, it oan
be said that the oconcept of indireot fire had supplanted the earlier
paradigm. The intervening years were a period in whioch a multitude of
faotors oombined at various times end in various strengths to prepare
the way for the new dootrine.

The thesis is that, in the evolution of a military doctrine,
the tendenoy is to maintain the effioclency of the prevailing concept
of employment, even though the conocept may have inherent limitations in
a changing battlefield environment; the progress of technolugy even-
tually permits & shift to a new concept of employment, although the
change is not likely to ooocur until it is provoked by an appropriate
test of war.

Speoifically, this study deals with field artillery dootrine. I%
showvs that the introduotion of the rifle and the subsequent use o£ the
trench reduced the efficlenoy.of direot-fire artillery. The erlution
between the concepts of the direct- and indirect-fire employment of
field artillery was the product of many factors, among whioh, the status
of technology, as it related to mobile artillery, was the most impor-
tant. The persistence of the old oconcept constrained the evolution,
which resulted in attempta to maintain the efficiency of direot fire
in a changing battleflield environment, although the doctrine was
inherently incapable of solving the problem posed by the rifls and the
trench. At the same time, and to some extent, without deliberate intent,
the technology neaessary for a system of indireot 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 pﬁenomenon. In fact, the reader may be disturbed by the wide
range of subjects brought lnto the analysis, But the effort would be

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

less a conscientious attempt were made to cast the net of inquiry in a
wide pattern, in order to oapture all of the significant nuances of
change.

0f course, there are hazerds in any sttempt to extract lessons
from the past that might have relevance today. It is easy to dismiss
the period ochosen for this study as one in which the Ameriocan Army
existed in a parochial environment, without the benefit of the sophis-

ticated approaches to problem solving that charaterize the modern mili- E

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

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

[EERINCTORRTL TSP NI S I 30 wrss

consistenocy that gives worth to any historical analysis.

The reader is cautioned that this analysis is based on the
American eiperienoe. In tracing the pattern of the evolution, an attempt
has been made %o use materia% that was available to American planners
during the period. BHEuropean achievements are generally featured in
two ways: +o show the germination of pertinent ideas, and to demon-
strate the effect of certain foreign concepts on Americen attitudes, A
researcher more familliar than this writer with 4he pfogress of artillery
émployment in any particular European nation may argue that the concept

of indireot fire was born there prior to the Russo-Japanese War. This
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mey be. Nevertheless, this study is based on American perceptions;
and in the American experience, the Russo-Japanese War was the transi-
tion point.
The purpose of this study is to extract lessons on doctrinal

ohange 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 changs.

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 %o the efficient belligerent
who can transoend oconteuwporary military precepts through the svolution
of a new, major dootrine. The degree of advantage is not fixed, but
it can be signifioanf, as it was with blitzkrieg tactios at the begin-
ning of World War II. Of course, with sufficlient 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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CHAPTER I

PR T o

THE PROBLEM

In the days when ocannons could eutrange the short fire of mus-
kets, Napoleon would mass his highly mobile artillery forward of his

¢ v (e

lines of 1ntintry. and with relative impunity from enemy small arms.
batter the opposing line with direct fire. At the right moment he
i would pass his 1ntantry through his guns and carry the position with
5 the bayonet. |
The French emperor depended heavily on his artillery. His
battles opened with the sound of guns from the divisions, soon felloved
by those of the corps. Before he launched his wain attack, the greater
‘ part of his army artillery reserve would rush te the front. An intea-
i : sive bombardment would pulverisze  the opposing line at the point of
: assault, If fortune handed Napoleon tﬁ. right to pursus a broken enemy,
% his horse artillery supported the cavalry. If fate withheld its favor,
then artillerymen delayed te cover the army's '1thdra'|1.1 The impor-
tance of field guns on the Napeleonic battlefield vas a derivative of

e i o

their range advantage over infantry muskets. Napoleon heightened the
ldvantago by an aggressively mobile exploitation of his artillery arm.
Canister fire was most deadly against exposed infantry. Gunners

3
oould use canister at ranges as great as 600 weters; however, its

effectiveness inoreased as the distance diminished. In contrast, at
3
ranges beyond 250 meters the infaniry musket vas nearly useless,
Napoleon's artillery would often unlimber within 500 meters of

5
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the enemy. As long as it remained beyond the rsach of muskets fire it

oould dominate the b‘itlofiold. 0f ceurse, battle vas never &s neat

as these finely drawn distances might suggest; enemy artillery could

reach the offensive cannons; and enly heavy ocanister fire could insure

that defending infantry or cavalry weuld not advance to overrun the

guns. In additiom, in their eanthusiasm, artillery commanders weuld

sometimes ignere the danger ef musket fire. For instance, a$ Friedland,

Brigadier General Alexandre-Antoine de Serrarmont aggressively endured

a hail of fire,vwhile advanoing his batteries te within 100 meters or so
5

of the Russien lines.

Napoleonic methods were powerful examples. They attraoted mili-
tary ainds for half a century. In the Mexican War, the American
artillery did not begin to approach the mass employed by Napoleon, but
the audaocious spirit was there. In the 1853 edition of his oclassic
menual, Qut-Post, Dennis Hart Mahan wrote about American guoners:

The artillery, . . . , has of late years begun t0 infuse a dash
of dare-devil spirit of the oavalier inte its ranks. If it has

» . yot taken to charging literally, it has, on some recent
ocoasions in our service, shown well-considered recklossness of
cbstacles and dangers, fully borne eut by justly deserved success
o o o« +» Formerly, considered enly in the light of an auxiliary on
the battle-tield, artillery now aspires, and with indisputable
olaims, to the rank of a principal arm. Its decisive effects,

at the late battles on the Rio-Grande, are supported by testimony
%00 emphatic to be everlooked.S

Direct fire was the prevailing style of field artillery engage-
ment at the time of the Mexican War. In its basic form it was quite a
simple oconcept--low-trajectory artillery was placed within renge and
line of sight ef the target. The range limitation is obvious; but line
of sight and low trajectery need explanation. '

In the days of muskets and cannons it was not uncemmon for

armies to draw up within sight of_sach other and remsin out of
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ongagement range. The line-of-sight coverege of battlefields varied
between extremes, depending on felisge, variations in surtace goltot
and the position of the observer. Of course, in choosing their ground,
commanders tended to select positions that maximized their field of
obgservation. The limited range of muskets meant that forces could be
drawn up and battles fought well within such a distance. Cannons with
Q-rango idvuntngo over muskets oould dominate much of the battlefield.
Target aoquisition was no more complicated than observing the enemy
from the guns and firing as erdered by commanders. Ranges were such
that cannons eould do their work with low-trajectory fire, unless the
enemy hid himself behind the stout walls of a fort or within terrain
defilade. In such cases, gunners needed fire with s higher angle of
impact. But even then, the generasl target area, if not the enemy him-
self, was usually visible from the location of the artillery.

Unless an ungallant enemy hid himself, gunners preferred low-
trajectory fire. Those artillery pieces that fired directly at tgo
oneuy vwere inherently more accurate than those that lobbed their projec-
tiles in arched trajeotories. The most obvious reason is that distance
multiplies initial error in ballistio trajectories. Also, distance
multiplies the effeot of other error factors such as wind drift. Of
course, aocurscy vith any smoothbore barrel was not exceptional. It
was a relative advantage in accuracy that contributed to the popularity
of low-trajectory weapons,

For many years, armies had maintained three types of artillery:
guns, howitsers, and mortars. A gun had a relatively long barrel; it
was designed to fire a projectile at a low trajectory to & distant

target. The howitzer had a shorter barrel and less range. It was
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capable of ourved fire; therefore, it was handy for searching out
gulleys and the baock sides of ridges. The mortar had the shortest
barrel, the least range, and a high-angle capabllity that was useful
for dropping shslls bshind the walls of forts. Of course, there were
ocontradictions to the foregoing general comparison; for instance, a small
gun might have less range than a large howitzer.

- Bach of the three types had its own trajectory characteristiocs.
Guns were olearly low-trajeoctory weapons. The Model 1841, American 12-
pounder, at 5 degrees elevation, fired a shot to 1,663 yarcls.'7 On the
other hand, mortars were clearly weapons for high-angle fire. The
Model 1841, 8-inch mortar, at 49 dogrees, had a range of 1,200 yards.8
The howitzer 'As 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 st an
elevation of only 5§ degrees to its maximum range of 1,072 yerds. .The
heavy 8-inoh siege howitzer of the same year reached its full range
of 2,614 yards at an elevation of only 12 1/2 degrees.9 As can be seen,
the elavation 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 howltzer used .75 pounds of powder at full
range compared with 2.5  pounds for the gun of the same oaliber.lo
The lower charge of the howitzer shortened its range and contributed to
an inoreased angle of projeotile impact.

Accuracy was one consideration for walntaining a low-trajeotory;

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

raised, the foroce of recoil was inoreasingly directed downward through
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the carriage rather than backward. Wheeled wooden ocarriages oould not
stand great downward recoil strein. This was no problem with mortars,
for they were set directly on the ground for firing. The point is that
howitzers, like guns, vere essentially low-trajectory weapons.

In fact, howvitsers 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
howitsers weighed much less than guns of the same bore diameter. As a
resuls, field batteries often oontained howitzers in larger calibers
than guns. PFor instance, in 1846, field batteries were authorized four
6-pounder guns (Model 1841, 834 pounds) and two 12-pounder howitzers
(Model 1841, 788 pouado).11

American artillerists used howitszers and guns in their field
battories; mortars were left with the heavier siege, garrison, and sea-
coast weapons. Mortars and larger pieces of artillery were auxiliasries
in field service. They were called forward only for special oiog;
operations.

With the start of the Civil War, the romance of the bounoing
light artillery piece, rushed by mounted gunners to fire here and there
between approaching lines of infantry, vas cooled by the deadly fire
of the rifle. By the fall 1862, wany units on both sides were equipped
with rifloo.lz Artillerymen could no longer dash between the lines with
impunity; field guns were brought back to the line of infantry. Even
infantry taotiocs were altered as men ingtinotively sought cover ageinst
the deadly acourate rifle bullet. Trenches eventually became the common
form of defense, and the mass attack became ocostly.

When the war began, there was already s sufficient number of
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rifles in the Isnds of the belligerents to make an impact on the battle-
field. 1In the decade before the war, the United States Army had adopted
the Minie ball. The new ammunition mads the rifle a practical infantry
weapon. As of January 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
hurried abroad to buy more.l3

The effect of the rifle was that it swept much, if not all, of
the line-of-sight area of a battlefisld. Like line of sight, the extent
and the oconformation of the zone of fire would vary from location to
locatlon, depending upon the position of the riflemen, foliage, and
undulations in the ground; the zone of fire defies a precise, universal
measursment. HEstimations of the effective range of Civil War rifles
vary from source %o gsource, but 500 yards for the standard infantry
weapon and a sog?what greater distance for a sniper's piecs seem %o be
adequate figures for generalizations about the rifle's impaot.l4

The raﬁge 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-trajectory engagement, i%
was restrioted to the line-of-sight zone araund 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
canigster, so deadly against infantry at close range was substantially
reduced. Within its range, canister was more effsctive than any other

round against infantry. Beyond that distance, artillerists had to turn
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11
to ammunition whioh could reach farther but that was less effective:
solid shot, shell, or un.“ 0f oourse, cannoneers oould ignore rifle
fire and push their pieces forward into canister range, but the penalty
for such bravery was high.

The rifle, however, did wmore than drive the artillery back. Its
acocurate long-range fire caused the infantry 4o seek the protection of
field fortifications. The idea of field fortifications was not new to
the American Army. On many occasions, from Breed's Hill in 1775 through
Chapultepec in 1847, the Army had either defended or attacked field worka.
The battles of Yorktown, New Orlsans, and Cerro Gordo are three better
known examples. The dean of West Point instrustors, Dennia Mahan, had
urged the use of defensive works in his 1836 publication, A Complete
Treatise on Fileld FYortifications. Mehan sav them as s means to offset
the disadvantage of a relative lack of training among militiamen when
they were faced with a disociplined ouw.“ He was no doubt influenoced
by Andrev Jackson's success at New Orleans. Mahan's field fortifica-
tions were elaborate struotures that took time to prepare. They
featured an above ground parapet protected by a wide ditoh. Mahan
desoribed his fiesld works with the nomsnclature associated with the
military arclhitecture of permanent places of defense; he used terms
such as, "exterior slope,” "banquette,” and "ooutouurp."" His
conoept of field works was similar %o the elaborate and well thought-
oyt defenses that had occoupied the taleats of milisary engineers for
three centuries.

Mahan also advised the use of hasty fortificatsions whea troops
were beyond the main line of defense. S8kirmwishurs vere to fell trees

and align them with their branoches pointing toward the enemy on the
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more accessible avenuss of attack. Suoh an obstacle was ocalled an
"abatis." The defenders could strengthen the otatacle by digging a
ditoch behind it, and by ereoting behind that, a slight plrnpot.le

An important oonsideration in the construction of field forti-
fiocations during the musket era was the need to breakup the force of a
bayonus assauls. The short range of muskets perwitted the enemy to getd
quite close without ruffering the effects of small arms fire, And when
the foe did get within reange, the effect of dor;nding muskets was
restrioted by their slow rate of fire. Armed with the same type of
weapon, the attackers ultimately resorted to the shoock effect of the
bayonet charge, or at least the fear of it, to drive opponents from the
fisld, It was to break up such charges that one resorted to the abatis,
the ditoh, and the parspet, if there was time to construct them. If
there was noi time, the common recourse was 10 be prepared to meet mass
with mass--everyone on the field lined up, at oclose intervals, and ready.

The iantroduotion of the rifle affected the use of field r;rtitl-
oations in two ways. TFirst, the rifle encouraged the soldier to look
for cover. With its increased effective range, it dominated much more
of the battle field than the musket. But perhaps more important, it
made the use of simple entrenohments practical. The inoreased killing
range of the rifle could wear down an sttack before it got olose enough
t0o becoms a bayonet assault. Also, it forced asssulting formations %o
open up to reduce casuslties, vhich dispersed the mass so essential to
the effective use of the bayonet. The need for the ditoh and the
parapet was greatly reduced, Where stone walls and sunken roads were
not available, trenches or simple fighting holes could be used, whioh is

not to say that the simple trench was suddenly discovered; it just
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became more practiocal thaa itV had been before the widespread adoption
. of the rifle. The shallow 4rench was useful as a field expedient, but
in the first years of rifled small arms,most pieces still had %o be
loaded from the mussle, which was devilishly hard to do from any but
an upright position. And parapets did not entirely disappear; logs

were often used by themselves or in oonjunation with trenches to provide

| protection from projectiles. One can say then, that the rifle inoreased ;
: the soldier's need for cover, and at the same time, it offered him the
! changce to use a rather simplistic form of proteoction that had not

B i i

really been practical during the age of the muskes.
( The use of the treach offered an added benefit; it provided pro-

tection from artillery. If the parapet was amell, 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 the
fragmenta thrown about by the air or ground bursts of cannon shell and

P oy
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case. In many ways, the trench was a prectical adaption to the nid-

nineteenth century battlefield. 3
During the course of the war, however, the use of the trench

[ U P )

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

railvay embankment or a sunken road would provide more. Rven the edge

of a woodline was better than standing in the open. A unit in defense
night acocept the security of natural cover, or choose %o build its own
protection. Trenches appeared early in the war, but they did not

19
becoms & regular feature until 1863, Proa then until the end of the

siege of Petersburg, both armies employed them with inoreasing frequeanoy
In brief reviewv, the rifle had two principal effeots on

artillery. Pirst, it drove the guns back avay from the infantry target
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and beyond canister range. Second, it caused the infantry to seek the
shelter of field fortifications whioh further reduved the effeot of
artillery fire. The two changes significantly reduced the offensive
potential of field pieces.

Rifling, however, was not limited to amall arms; it was quiokly
adapted to artillery. Initially, in the emergenoy oreated by the cnset
of hostilities, Seoretary of War Simon Cameron ordered the purchase of
4v0o hundred wrought-iron, rifled field ptooon.ao The order was sent %o
the Ordnance Department where plans for the gun were drawn by officers
of the Ordnance Board. The gontract was given to the Phoenix Iron
Company of Phoenixville, Pennaylvenia. John Griffen, who had pioneered
she use of wrought iron in the oonstruotion of field pieces seven years
sarlier, had brought the firm into the gun making business; he beceme
its superintendent. The weapon produced by the Phoenix Company was
called the 3-inch Ordnance Rifle. The company wade about fourteen
hundred of the guns during the vcr.al Robert Parrot, another civilian,

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

His 10-pounder
a2

gun was well represented in numbers in field batteries. It was not

wrought iron, also produced many cannons for the Union.

a weapon of the highest quality, but it oould be produced quickly and

a3
in quantity. Again, the prewar initiative of a civilian eantrepaneur

was a valuable supplement to the weapons development ocapability of the
Army, Other Parrott rifled guns saw Federal service. The 20-pounder,
at 1750 pounds weight, was %00 heavy to be conaidered a field gun, dut
it was used in the Artillery Ro-orvo.a‘ The 30-pounder was a siege snd

Sea coast batteries contained ocalibers of 60-, 100-,

a5
200-, and 300-pounders. The Union artillery used guns of several

garrison piece.

B LR LIV ISP SONAICIIE: ¥ SR ST PR LU . .
E¥3 eim s e i BB N e Rl I S 23 b AR B A skt £ g .

i e

o P 6 it eaeai o st




T——r AT MPTBLTINY TI gyre g

! 18
varieties; however, the most numerous rifled pieces with the 2ield

E batteries were the 3-inch Ordnance Rifle and the 10-pounder Parrott,
: 26
figure 1.

Rifled artillery, however, did not completely replace the smooth
bore variety. Smoothbore guns in ocalibers of 6-and 18-pounder, and

T T o T

;‘ . howitsers :: 187 24, and 38-pounder aould be found in Union field
5 batteries. 1
In the Confederacsy, the desire for rifled artillery was not as |

easlily satiafied by the produgtive power of home industry; btut supple-

pents from importation and capture eventually provided the South with

a sizeable artillery force. In the summer of 1860, Major Thomas
Jackson, of the Virginia Military Institute, witnessed the test of a
Parrott field gun. At his recommendation, Virginia purchased twelve, %
: During the war, the Tredeger Foundry in Richmond produood ®Any guns on

i ; the Parrott design. The South also produced a bronse 3-inoh plece; but

] the Union Ordnance Rifle of the same size oontinued to be a highly i
valued trophy of Confederate gunners. At the start of the war, both

B ST R

sides rushed to buy arms in Europe. Once Northera production caught
up vith demand, foreiga voaﬁonﬂ ocould be put aside to simplify problems
of ammunition supply. The South, however, imported weapons until the
blookade choked the supply %0 a triockle. Among other types, the South
purchased a number of English Whitworth 6-and 12-pounder rifles for use
in the field. These were steel, brooohllooding weapons--a relatively
new and untried design--that fired solid shot exclusively, but with

28
great acouraocy. The mixed ocolleotion of rifled ocannons ian both armies

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

!
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Inoreased range was one of the advantages of rifled cannons.
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FIGURE 1

CIVIL WAR FIELD ARTILLERY BARRBLS AND CARRIAGE

; Ordnance 3-Inch Rifle
3

O

F

f . Parrott 10-Pounder Rifle

S S e—

12-Pounder Smoothbore
k|
;- . %
f }
1 ;
Carriage -é
5
SOURCES: Harold L. Petsrson, Round Shot and Rammera (Harrisburg, :
pennsylvania: Stackpole Books, 1969), PP, 93-94—(§irrelsi; and Jaok ;%
Goggins, Arma and Bqui ment of tne Civil War (Garden City, N.Y.: |
3

Doubleday and Company, 1962), p. 66 (carriage).
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The spin stabilization and the reduced air resistance of oblong projec-
tiles added %o the range of the new guns. For instance, the 3-inch
O;Cnhnoo Rifle oould fire a shell to 3,972 yards; the Model 1861 10-

pounder Parrott could throw a shell %o 5,000 yards; and the Whitworth

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

contrast, the smoothbore 12-pounder Napoleon had a maximum range of
‘ 29
1,680 yards with a solid shot. However, one must be careful with

~ these raw statistios. In great part, the ranges can be atiributed to

the inoreased slevation capabilities that designers gave the newer
carriages, vhich were respectively 20, 20, and 35 degrees for the
Ordnance, Parrott, and Whitworth weapons. The maximum elevation for

the older Nagqleon vags 5 dodrooa.ao At only 5 degrees, the rangs of

the Ordnance Rifle was 1,830; the Parrott gun, 1,850; and the Whitworth,
about 2,300 yafds.al Whereas, forwerly artillerists aad tended to
avoid higher elevations in the design of field guns, the new technioians
used the capability to give their weapons additional range. '

. Technological advances piaced a "oarrot" before ordnance
engineers, and they tended to chase it with more concern for statistios
than tor.praotioal value. The benefit of extrems long-range fire was
quosti&nahlo. When it exceeded the limit of the gunner's observation
he could not judge the effect, mor could he adjust rounds that missed
the unsesn target. With the exception of a rare firing position from
e kigh hill »ith an unobstructed view, or a siege engagement of a target
both wide and deep, there was litile praotical use for extreme long-
range fire in land warfare.

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

elevations, and hence shorter ranges, rifled artillery was of sowe value
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in the defense. Gunners could often engage advancing infantry at dis-
tances beyond the range of rifled muskets. But, once the novelty of
rifled artillery wore off, gunners tended to prefer Napoleon smooth-
boroa.az The canister efiect irom the 4.82-inch bore of the Napoleon
wvas still devastating in the final yerds of an infantry aasault.

A principal role for rifled artillery became counterbatiery
2ire. It is ironic, hovever, that the inoreased ranges of the new guns
assisted the soldier’s rifle in driving field artillery back away from
the infantry target. The important thing that rifling failed to do was
to restore artillery to its former prominence in the attack. At ranges
safe from snﬁll arm fire, gunners with rifled cennons did little damage
to entrenched infantry.

The rifling of artillery did permit a significant advance in
the design of ammunition. The size of a spherical shell was limited
by the bore diameter of a cannon. In ocontrast, rifling pornittod.tho
use of oblong ammunition,which resulted in a greater projectile weight
for a given oalibor.33 Also, Ordnance engineers had long desired a
shell that would explode immediately on lmpact; but the unstabilized
£light of spherical ammunition made the design of an effective ocontact
fuse extremely difficult. The stabilized flight of the rifled projec-
tile removed some of the diffioulty that had plagued earlier design
efforts. Rifled ammunition ocould be reasonably depended upon to hit on
one spot, the nose, vhioch meant that a single fulminate of meroury cap
ocould be used as a detonmator. Also, it was relatively easy to proteot
the forward faoing oap during loading and discharge, which wade it bore

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

itsellf.
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0f course the perfection of oontant fuses took time. When the
armies of the North and South clashed at the Firs¢ Bull Run, the
Confederate artilleryman Captain John D. Imboden noted that the rifled

projectiles siriking srsund his hattery burrowed into the gromd,before

exploding rather harmlesaly. After a hundred such shells had hit,he
remarked that it looked as if the field had been rooted up by hoga.35

IS was a telling if perhaps deprecating comment about the imperfections
of the new technology of fifled 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. 0Old concepts had to be reconciled with
nev considerations., An immediate problem was the organization of an
unacoustomed mass of artillery. The practical experience of the Army
was, of course, the Mexiocan War, 'Boyond that, its theoretical guidance
wvas largely derived from the Napoleonic model.

In the Mexican War, field batteries were assigned to infaﬁtry
formantions of relatively small size. In Zachary Taylor's army,
batteries were given to brigades., In Winfield Scott's foroe,they were
assigned to divisions; but the divisions averaged only 2,400 men, which
was less than a brigade in the new Union Army.ss Also, neither foroce
in the Mexiocan expedition maintained a field artillery reserve. The
artillery that accompanied Union troops to Bull Run had been organized
on the prinociples of the Mexiocan War. But the growing Union Army dwarfed
the Mexican expedition, and as a result, it demanded other oconsidera-
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
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divisions and with his corps. There were also periods in whioh guns
were assigned down to the level of the regiment. In addition, he
maintained a significant number of cannons in his artillery resrwe.

Napolscn's divisions 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. Mosat 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. MoClellan summoned Major William F. Barry and appointed him to be his

Chisf of Artillery. Barry had served in the Artillery since 1838, and
39

he was veteran of the Mexican War,

After his appointment as Chief of Artillefy, Barry set about
the task of establishing an organization for his arm within the Army
of the Potomac. He laid down the following prinoiples:

“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
possidble to thres pieces to 1,000 men,

"2dn. That the proportion of rifled guns should be restricted

to the systoums 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

of six, and none to have less than four guns, and in all cases

the guns of each battery to be of uniform caliber.

"4th. 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 waa to be a battery of regulars, the remainder of
volunteers; the captain of the regular battery to be the ocommander
of the artillery of the division. In the event of several divisiona
oonstituting an aruy corps, at least one-half of the divisional
artillery was to constitute the reserve artillery of the corps.
“Sth. 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.

“6¢h. That the amount of ammunition to accowmpany the field batteriss

i s A M S e a oy o

e s AL

] S b i e S e b s ol

b




- R

%
P
£
3

21

was not to be less than 400 rounds per gun. 40

"7¢%h. A siege train of fifiy pieces . . . .
41

MoClellan approved Barry's proposals.

Before the Civil War, although others had ventured essays and

S ot e i

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 organizationm. The four peaset..e

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

primarily administrative organizations.  In addition, thers was no ?

schelon betwsen the battery and the regiment. It was not a structure g
that wvas suitable for the development of a large field artillery force.
Barry provided the needed plan. As the war progressed, some 2f the
ohanges that were made to Barry's initial program reflected, %o 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-
went was the battory.“ 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 ooming
campaign against the South. The problem was two-fold: <first, several
separate batteries complicated the supervisory responsibility of the
supportsd unit; and second; the lack of formal command and staff posi-
t+ions beyond the level of the battery limited promotion opportunities
for artillery offtoora.‘s The solution approved by MoClellan called
for the Regular Army battery commander to take oharge of those batteries
assigned to a division. This was in addition to his responsibilities

4o his own battery. The effeot was that, with the exception of the
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Artillery Reserve, the highest artillery coumand remained that of a
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captain. The problem of control was solved, but artillerymen resented

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

? paigned hard for inoreased command authority for his own office, but
4 ¢ 46
; MoClellan limited him to administrative functions. The Chief of

Artillery's discontent with the rank struoture of his orgenization was

47

!
?é fueled by his perception that a battery of artillery was the equivalent
F of a battalion of infantry. Such an assertion was, of course, quite

e ——t

subjective and obviously based on firepower rather than menpower. But i

: Barry's superiors did not necessarily disagree with the comparison.
E After Henry Halleck was called to the War Department to become Command-
3 ing General of the Army, in an exchange with MoClellan, he referred to
| a battery as equivalent %0 a regiment. However, shortly thereafier, he . :
ordered that artillery be taken iato service as single bdatteries,

48
. ' making field grade officers and staffs unnecessary.  Actually Halleck's

PRI IR

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

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

g i

battery, wvould be the standard artillery unit. However, the assertion k

3 that field grade officers and staffs were unnecessary would be rendered

T

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

would supply the need. But until the end of the war, and for wmany years g
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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 vas sowe hesitance on the part of

the Army establishment to create new organizations that would oowme

- . K . . - e i o ” ) — . . .
e S N ke e e mieaeba ot oo bres G e T el T R T




ST R S T
e s = e S £ 140 e el b0

RE

23
between infantry and cavalry commencers and their fire support assets.
Also, one cannot discount the institutional tendenocy to keap everyone
in their proper place--in other words, to keep & 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 Army 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 1ts size, it was not the sole
cause. The resistance refleoted to some extent the concept held by 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 grows
when conditions required it. The concept of employing artillery in
small groups was the logical outgrcwth of both the past experience of
a small army and the maneuver and firing-site restrioctions 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 mcvement to give the field artillery a formal organ-
ization ahove the battery. Finallg,haa will be seen later in this

chaptsr, the apparent declining usefulness of field artillery could only
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reinforce resistance to change in its orgenizational structure. The
traditional Awerican goncept of employment, combined with institutional
resistance to change, and later, a perceived deoline in ths usefulnéss
of field guns would continue to submerge the field artillery within the
structure of the Army for many years.

In early 1862, MoClellan 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 artillexy
of the Regular Army equipped as field battorioa.‘g Men ocould be with-
drawn from coast defense stations because of the relatively low mari-
time threat posed by the Confederacy. When he embarked for the
Peninsula, tweny of his forty-nine field batteries were Regulars; the
rest were volunteers. Of the forty-nine batteries, eighteen were
oréanizod into the Artillery Roaorvo.bo His field artillery for the
campaign contained a total of 299 pieces. In addition, his siege train
oconsisted of 71 heavy voepona.sl It was a formidable force, orsaQizod
'\ the basis of Barry's plan.

The campaign went badly for MoClellan. As he withdrew to the
James River, he ooncentrated his army around Malvern Hill to await
Robert E. Lee's next assault., The hill offered the artillery of the
Aruy of the Potomao excellent fields of fire from its cleared slopes.
In the late afternoon of 30 June, Colonel Henry J. Hunt, commander of
the Artillery Reserve,worked feverishly to get his batteries into posi-
tion. With great effort, five companies of heavy siege guns were also
pulled up the hill, In addition, Federal divisions with their own
artillery began to file into positon.52 When the sun rose the next day

it 1i% & hill bristling with artillery.
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The massed guns of Napoleon were famous for their offensive
power; the massed guns of the North, however, made their reputation on
the defense. A% the start of the batile, Confederate batteries tried
t0 silence the Union guns, but it was an unequal contest from the
beginning. The Southern Artillery Reserve was poorly handled; access
roads into the battle area were few; and rifled artillery within the
Union lines battered Confederate smoothbore batteries at ranges beyond
the ability of the latter to roply.53 The attacking brigades had to
take the full force of Union cannon fire. Sixty guns under the immediate
ocontrol of Colonel Hunt shifted their fire about the tiold.a‘ Mos+%
of the infantry was halted before it reached 180-200 yards from the
musszles of the Unlon suna.55 The Confederate general D. H., Hill re-
marked, "It wasn't war--it vas uurdor.“56 Over five thousand of LO;'I
men died that day; Hill said that more than half were slaughtered by
artillery, in his opinion, ". . . --an unprecendented thing in war-
fart."bv Counterbattery fire and defeuse against infantry, thoao‘voro
the demonstrated strengths of the artillery at Malvera Hill.

The commendable performance of the Union field artillery drew
praise from many offiocers. Major General Fitzjohn Porter, the oounandor
of Fifth Corps, endorsed Hunt's report of the action at Malvern Hill
and recommended that some action be taken to secure promotion for
artillery officers who had forgone volunteer appointments at higher rank
in other branches in order to remain with their aru.58 Porter's
gesture did not solve the rank problem in the artillery, but it was an
indiocation of the oltopu with which the artillery was held by those
who dealt directly with it at Malvern Hill.

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

frina !l i .y
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Pope's Army of Virginia. Pope had no plan of orgenization for his
artillery comparable to the one that Barry had drawn up for the Army of
the Potomao. 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 scattered guns failed to make much of an
impression on the Confederates. Even in the counterbdattery role, Pope's
poorly managed artillery was generally 1n.froot1vo.59

Meanwhile in the Army of the Potomas, Barry had moved to a staff
position in the Wer Department, and Colonel Hunt, the commander of the
reserve, had been appointed Chief of Artillery. Hunt was commissioned

in the Artillery in 1839, He had served with distinction in James

Duncan's famous battery in the war with Mexico. The prohibition against

artillery staffs was still in effeot, so the nev chief accomplished
much of the reorgenization of the army's artillery in poraon.so
Hunt's former oommand, the Artillery Reserve, was reduced from
eighteon batteries to seven. MoClellan had eight divisions with ﬁin
when he began the Peninsula campaign; by the time he reached the fields
around Sharpsburg, he had oightoon.61 Sowe of the units that had
arrived gron Pope's army had lost portionsof their artillery; cannons
were withdrawn from the reserve to-meet the needs of the diviatona.sa
With respect to the organisation of field artillery, the Army
of Northern Virginia was not as inflexible as its Northern opponents.
At the time of the Penimaula Campaigns, the Confederate Artillery
Reserve under Brigadier General William N. Pendleton was indeed organ-
ized into battalions, although the artillery with the infantry divisioans
was still assigned by battery. The divisional artillery was committed

piecemeal at Malvern Hill, and it proved itself to be relatively
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ineffective. Before Lee invaded Marylend, he began a reorganisation of

his artillery. One battalion was asssigned 10 each division; one reserve
} battalion was held at corps, and the remainder of the artillery was

. retained in the general army reserve. The reform was not rigidly
1nplon-ntod.°3 but it went well beyond the former scheme in the central-

N isation of oontrol of the batteries. Staff officers were available for \

; the Confederate reorgenisation. They had been authoriszed by an enact-
went of the Confederate C.ngcess as sarly as January 1862.64

When the two aruies ol,lhnd at Antietam, the fight was a
oonfused affair: both sides resorted to desparate, piecemeal attacks.
The performance of the Union artillery was uneven. Many batteries
3 wore well handled, but others failed to contribute much. As a general

statement, there vas a lack of close support for the infantry, the kind

:

3 of support that would have permitted concentration of well directed fire
4 65

3 ‘ to assist Union assaults. On the other hand, in the defense, the

E overvhelming fire of Federal batteries on Confederate counterattacks

may bave saved McClellan's hard pressed right. In Huut's reduced
Artillery Reserve, five of the seven batteries contalned 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
counterbattery fire, a duty that they discharged with some aueoosa.ss
Although it was not a pioture book defense like Malvera Hill, Union

batteries again demonstrated their efficiency ageinst attacking infantry

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

in its near penetration of the Confederate center, may heve ocost the 3
67 4
North an overwhelming viotory. 3




TR T R R YD TR TR

28

Hunt had his problems after Antistam. There was some seatiment
among senior commenders to abolish the Artillery Reserve. Some officers
folt that it had failed to provide exactly the kind of offensive power
that varranted its:oreation and maintenance. They preferred to have
the cennons distributed to ths divisions., Whether or not the reserve
at Antietam could have lived up to their expectations is questionadle.
The fact is that most of the mobile field artillery had already been
¢1atr1butod %o the divisions leaving the reserve composed principally
of heavy 80-poundors.68 One of the arguments advpnood by the detractors
of the reserve was that if massed artillery were needed it could be
drawn from the diviatnns. The new commander of the Army, Major General
Ambrose Burnside, pondered the debate and seriously considered doing

69 \
away with the Artillery Reserve.

The debate over the future of the reserve reflected, to some
extent, a growving awareness of the limitations of field lrtillory_in
4he 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 Napoleonic concept was a means %o exploit that
initiative. Given the firing site limitations of direct-fire artillon.
logio would indicate that in meny defensive situations the mosd effi-
ocient 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 distriduted across an army's front. The
relative failure of Federal field artillery in offensive support invited

the conolusion that the reserve should be broken-up, and the guns distri-

buted to the divisions,
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In December 1863, a¥ Fredericksburg, however, the hasards of a

{
|
|

river orossing operation in the face of the enemy convinced Burnside
that he s%ill needed the protection of the massed fires \hli.; properly
handled reserve might provide. Of the sixtty-seven field batteries that

: 70
: were with the army, nine vers then held in the Artillery Reserve.

%i : ) ‘Burnside sugmented this small force by requiring division oounqnhor' %o
. yield another ijwenty-one batteries to Hunt's temporary control. The

: Chief of Artillery divided the expanded reserve into four "divisions"

E and posted them to the high ground north of the Rappahannoock. The

i batteries placed a great weight of iron on Fredericksburg and other
orossing sites, but they were largely ineffective against the acattering
3 of skirmishers that harrassed the bridge laying operation. Against

] . the Confederates in Fredericksburg,cannons were partiocularly ineffective;
% and although the guns turned much of the town to rubble, they could not
%‘ put an end to the sniping. Finally, boatloads of Union infantry had

7
to be landed to drive the riflemen away from the river edge.

‘ Union divisions, rearwed with their own artillery, soon orossed
f the river. But their guns did little to alleviate the embarrassment ;
that they suffered from Lee’'s army the next day. An attack through
vooded 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, the pioturs book battle of Malvern
; Hill wvas replayed with reversed roles. Federal iafantry had to oross

f open fields to resch the Confederate line. Behind the Southern rifle-

men, who were protected in a sunken road, three battalions of artillery
lay ia silent wait. On the Federal side, the divisional batteries of

the assault force were poorly handled; they were committed in piecemeal

oy~
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fashion, and some never left the streets of Fredericksburg. The guns of
the Union Artillery Reserve contributed their long-range support; but
the Confederates, remembering the effeotive counterbattery fire of
Antietam, bad dug protection pits for their field x:u.ouu."8 Six
thousand Union soldiers died in the hail of rifle and cannon fire from
Marye's Heights, before the repsated attacks ocame to a halt. Ageain
artillery had demonstrated its utility in the defense and its consid-
orably lower effiocienocy in the assauls,

It would be a mistake, however, to think that the idea of
offensive action--the heritage from Napoleon and the American tradition
set by the batteries of Captains James Duncan and Samuel Ringold at Palo
Alto in jho Mexiocan War--died completely. From the beginning until
the end of the Civil War, there were isolated inatances of the aggres-
sive forward employment of artillery. Perhaps the best kmown example
is Major John Pelham's performance in support of Jaokson on the right of
the Confederate line at Fredericksburg, James B, B, Stuart had ordered
his young horse artilleryman fo an exposed forward position on the flank
of a redofal division moving to assault Jackson's 11no.73 With two guns
at a distance thatlmny have been as close as four hundred yarda,?‘
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 wen became casualties. With a
12-pounder he continued to harass the stalled division while intermit-
tingly exchanging fire with the Federal guns. When onunterbattery fire
found his range, he would shift to a new location. On Stuart's thirdqs

recommendation to withdraw, he finally abandoned the unequal contest.

Pelham's performance was a dramatic demonstration of what ocould still be
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done with sufficient occurage and luck; but it was a throwback to an ers
of shorter engagement ranges; and it was not to be repeated often in the
age of rifling. 7 B

The end of the Federal assault at Frederioksburg brought a 1lull
of several imonths to the fighting in Virginia. Lee began to complete
the reorgsnization 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
centralized oontrol of his guns and improved artillery orfioionoy.vs

Lee also used the lull to prepare a twenty-five mile line of
fortifications south of the Rappahannook. It vas the most extensive
aystem of prepared positions yotAaoon on the field. The recent lesson
of the destructive power of Longstreet's protected infantry and artil-
lory was a strong °n°.77 At the same time, an ominous shortage of
horses and fodder haunted of Lee. He mentioned it as one of the ;hief
reasons that he could not take the offensive in the months that
followed Fredericksburg. More important than the hunger of his animals
was the growing malnutrition of his soldiers. The country around the
army yielded little, but there was food in the lower South; the
problem was one of transportation.78 The lethality of the rifle, the
appearance of the trench, the lhortago'of horses, and the difficulty
of supply were ominous early signs of a drift toward position warfare.

The Army of Northern Virginia had one good offensive viotory
lof4 in it. In early May of 1863, the team of Lee and Jackson crushed
Ma jor General Joseph Hooker's thrust into the woods of central Virginia.

The country around Chancellorsville was close, with the exception of a

o B T s S e s L B S e S T s T

" stiing

X
i
4
i




SN T e T T L T

T <.7~'v"'ﬁ R T T T (KRR e

e e ——

32

a few scattered clearings, and the maneuver of artillery was diffioult.
As the Yederals struggled desperately to keep their line of retreat open
both sides threw the artillery that could bs gathered into the small
cleared arsas around Fairview and the orossroads at Chancellorsville.
The Confederates pushed twenty-five cannons into the field at Fairviov?g
Union artillery responded, but the gunners missed the guiding hand of
Hunt who had been sent by Hooker on a relatively 1neign1fioan¥ mission
%0 another part of the battlotiold.so It was a shabby artillery battle,
fought at close quarters. The battle demonstrated the diffioculty of
using direct-fire artillery in wooded terrain.

The technological limitations of direct fire were a fact with
which one had to live. In contrast, ho;ovor, systems of oontrol could
be ohanged. Hooker overreacted to the plecemeal performance of his
artillery at Chancellorsville. Afterward, he wanted to leave one batteyny
with each division, conoentrating the rest in a huge reaorvo.al Hunt's
view vaavmore balanced; he convinced his chief that what was needoé vas
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 %o consist of about one-third of

the artillery of the army. The new 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 frusirate
Hunt. After Chancellorsville, he complained:

In this oampaign, for comsand of 67 batteries (372 guns), with
over 8,000 men and 7,000 horses, and all the material, and large

et

IR PR S - 1L 1 )

4



COC ST R e, L

i
|
(53
K
oA
3
i

{
i
!
|
|

TTRANET T

33

R
TS

ammunition traina, I had 1 gemeral officer commanding the
reserve and but 4 field officers . . . . In the seven co:ps
the artillery of two were commanded by oolonels, of ons by a
major, of three by captains, and one by a lieutenant, . . .
The most of these commands in any other army would have been
oonsidered proper ones for a general ofticer. 83

T A AR v 3y

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

TS T gy

good artillerymen continued to quit their branch to take volunteer
' ) 84
| comnissions with the infentry. The comranders of the new brigades

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

sought appeared only in skeleton form. By calling his organizations
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% *brigades” Hunt was no doubt continuing his campaign for higher rank §
: 85 ;
s for his artillerymen. His repeated calla for promotions, although '

| they may have been justified, no doubt contributed in some degree %o

the roaistanob that the artillery met within the military establishment.

dede S e

With respect t the Artillery Reserve, Hunt blunted Hooker's !

; J overreactive impulse to increase it; but he was not willing Yo see it

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

86 ,
May of 1863, Confederate action anticipated later European artillery
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orgenization., The Prussiaus abandoned the concept of a reserve befors
87

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

AT e s

was a groving rcoognition that & reserve was no longer necessary, par;io- f
ularly if there was a dangsr that gung would remain idle in the rear, ° |
¢ . The last great battle of maneuver in the Eastern theater was
fought at Gettysburg. The rolling, open terrain invited the use of

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

Lee's f£inal 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

Confoderate artillery suffered from one serious misjudgement. Ita fire
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was generally perpendiocular to the line of Union guns, which meant that
it had to have pinpoint acouracy in range. Many of the shells fell long
and were wasted. Union batteries replied until ammunition stocks -
dwindled. Hunt ocould not find the Union commander, Major General George
Meade, 50 he took it upon himself to give the order to cease fire and
pull back from exposed positions. The Confederates mistakingly assumed
that their counterbattery fire had done its work, and Major General
George Piockett launched his attack. Nearly fifteen thousand men lined
up for the mile long march to the 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 olose range by canister. At 300 yards the Union infantry,
orouched behind whatever proteotion was available, fired its firs¢
volleys. Under the combined weight of small arms and cannon fire the
attack was decimated. Soms of the Confederate aritillery had limbered
up and moved forward behind the infantry, but ammunition was too iov and
the guns wore too fow to affect the battlo.as

The end of operations in 1863 marked a turning point in the
gtyle of war in fhe East. Soldiers had long sought any available cover
from the deadly fire of rifles. At Fredericksburg and again at
Chancellorsville, Lee's army had used planned field fortifications, whih
was a step beyond the efforts of individual soldiers at self-protection.
However, it wvas not until after the Battle of Mine Run, in late November
1863, that the declining atrength of the Aruy of Northern Virginia

forced it inoreasingly on the defensive, and field fortificstions became
90
a routine,

The inability of either sido to achieve a tactiocal deoision
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rested on several faotors. The mobilization of large demooratic pop-
ulations, the vast thoutora.'and the state of technology all combined
to draw out the struggle. O0f these three, the state of technology, and
partiocularly weapons technology, probably did the most to lengthen the
var. The rifle with its fearful lethality against exposed infantry
blunted the declsiveness of the attack. It drove the infantry to cover,
which strengthened the defense. Againii covered 1n£antrj, direct-fire
field artillery had little effect. Effeotively deprived of its fire
support, the attack suffered further degradation. An exhausted South
wvas foroed 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. Lisutenant General Ulysses S. Grant assumed responsibility
for the direction of the Union armies in March. His plan was simple--to
continue pressure upon the South regardless of the oonsequences. He
chose %0 locate himself with Meade's Army of the Potomasc. 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 sach, one heavy artillery brigade, which was largely
employed as a guard and oconstruction unit, and two brigades of horse
artillery, whioch wers on duty with Major General Phil Sheridan's
cavalry oorpa.g1 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. Iis
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reorganization complete, the Army of the Potomac moved into the
Wilderness. Just aa 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 which permitted them to hurl a
shell in a high arch to a distance of 1,200 yards at full charge. They
weighed Just 164 pounds, light enough to be carried by 2 mn.93 The
mortars provided the artillery with the capability of delivering fire
that was not restricted by the slose vegetation, although observation
of the target was still a problem. And more important, an ocoasional
well placed round oould be delivered into an enemy trench--it was a
feat that the guns and howitzers of the field artillery could not du-
plicate. .Uhton gunners used the mortars with some success at Cold
Harbor. They prompted the Counfederates to attempt high-angle fire of
their own by raising the barrel of one of their field pieoces. Th;
Union mortars returned fire and the Confederate gun went silent.g‘
Suffiociently impressed with mortara, e Confederate artilleryman
Colonel E, P. Alexander submitted a request to the Ordnance Bureau in
Richmond for a supply.95

While the Coehorns were proving their value, the regular
batteries were clogging the roads and finding only oocus%onal employ-
ment. Finally, Grant ordered that the Artillery Reserve be returned
to Washington. Hunt, ever careful to protect his artillery organi-
zation, recommended to Grant that batteries throughout the army be re-

duced from six to four guns and that the excess weapons be sent ¢o

Washington. Grant accepted the recommendation, however Hunt lost his
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Artillery Reserve as the reduced batteries were distributed to the
96
oorps. Grant had the following to say about his decision to reduce
the artillery:
The Wilderness and Spottsylvania battles convinced wme that
we had more artillery than could ever be brought into aotion at
any one time . . . . Artillery is very useful when it can bhe
brought into sction, but it is a very burdensoms 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 oould be advantageously used. . . . , besqro
reaching the James River I again reduced the artillery . . .
Hunt was sensitive about previous oriticism of the reserve.
After the order to disband it, he offered the following defense of the
defunot organization in one of his periodic reports to army head-
quarters:
« « . it had done its full shars of fighting . . . , while it has
rendered other and fully as important services. . . . , its ammu-
nition trains supplied the batteries of the divisions, . . . When-
ever, . . . , the ordinary amount of artillery attached to troops
proved insufficient, it has supplied the deficienoy. Its batieries
in all our great battles have always gone into action at critical
moments, . . . Batteries in the corps losing their 9ffiociency . . .,
have been at once replaced from the Reserve, . . .78

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

summary of the service of the reserve, it is olear 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
threw up fortifications that in some places were within fifty yards of
the Confederats line. Bloodied tremendously in their stand-up attaocks,
they even began to cut zig-zag approach trenches to avoid further
punishment from Confoderate rifles. Artillery was present on both

sides at Cold Harbor, but as Lee remarked to a visiting cabinet member
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100
distracted by small arms fire, "It is that that kills men."
When MoClellan first threatened Richmond from the Peninsula in
1862, Confederate engineers began the construotion of fortifications to
protect both the capital and ths 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 same time, the XVIII
Corps from Major Genseral Benjamin Butler's habitually inactive Army
of the James moved 'ost\ﬁo threaten Petersburg. The Army of Northern
Viriginia responded by oocoupying the Richmond-Petersburg defenses, and
the long siege begen.
k\In April, before the Union Army began its move scuth, Meade
had forseen the ooming 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 vhen the siege of Petersburg bogan’tho next month,
the gun= of the First Regiment of Connecticut Heavy Artillery were ready
Initially the train consisted of forty rifled siege guns (4.5-1noﬂ and
30-pounder Parrotts), ten 10-inch mortars, twenty 8-inch wortars,
twenty Coshorn mortars, and a reserve of six 100-pounder Parrotis. This
initial force was supplewented as the battle fdr Petersburg oontinuodjol
The Conf§doratos strengthened their defenses into formidable
8ys:4v%. Th: .aue was indented to afford positions the mutual defense
of flanking fires; artillery was placed in strong redouts; and abatis
and other obstristions covered the front of the oerthvorka.loz On 9
July, the comm:: . officially informed the Army of the Potomac that opera
tions against Petersburg would be regular approaches--siege warfere.loa

A regiment of Pennsylvania miners began to tunnel under the Southern

defenses., To support the attack that was to follow the explosion of
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the mine, Hunt began to assemble his siege artillery. Counterbattery
fire was the artillery's first priority; but direct-fire weapons oould
do little damage to the Confederate guns posted as they were behind
ramparts of logs a;d earth, Mortars from the siege train were brought
forward to lend their vertical 2ire to the attempt to suppress the
Confederate battoriol.lo‘ A total of 110 guns and 54 morsars supported
the Tederal attack. But the aasault failed, principally because of
oconfusion and poor leadership in the attacking columns. However,
although it fired more than thirteen thousand rounds,the artillery
oould not silence the entrenched Confederate guns or prevent a counter-
attack. It was yet another example of the growing ineffectiveness of
Civil War artilery in support of the otfonuvo.lo5 The mine assauls
vas Grant's last major frontal attack until the olosing days of the
war,

At the beginning of the Civil War, the field artillery of_tho
United States Army vaa 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 Mexioco.
And beyond the iumediate glory, there shone the Napoleonio example of
what field artillery could do when pitted en masse againat a waiting
enemy. The Ameriocan Civil War brought the mass demanded by the
Napoleonic model, but ths 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 aa defending rifles devas-

tated advanoing soldisrs. To save thomselves, men sought what proteo-

tion they could find. This further reduced the effect of artillery,
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vhich was unable to engage hidden targets with much efficiency. If
the enemy dared to assault, field guns oould still ocut down men de-
prived of cover. But in support of the offense, artillery had lost
mich of its sting. It fared better when pitted against its own kind
in the counterbattery role. The effect of the new battlefield equa-
tion was to blunt the decisiveness of war. There were other factors
of courso, large manpower resource3 and vasy theaters, to name two;
but near the heart of the matter rested the relationship between the
rifle, the trench, and the field artillery.

The fame of the American field artillery did not improve as a
result of the new relationship. General Hunt's attempts %o give the
arm a more Dowerful 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
inoreased recognition. Of course, there was also rigidity on tho_
other side, Hunt's insistence on the maintenance of an artillery
reserve wvas a throwback to the Napoleonic model, In essence, what

emerges is a clash of old concepts and new realitiss with no clear

solution.
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CHAPTER II
ANALYSIS OF THR PROBLEM

The essential prodleam for those who must fight wars is to kill
without being killed. It is not only a matter of personal survival--it
is a matter of suscess--for the one who remains standing in the end 1is
the viator. This truism is at the heart of the actions of the private
who must fight, the general who must direct, and the planner who must
prepare. 0f course, the private understandably fixes his orientation
upon survival. The general and the Dlanner likewise are oconcerned
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. Tirepower is a subatitution for manpower. 'Of
oourse, the rifle is also a firepower device, but it is a tool of the
individual soldier. He uses it when he closes with the enemy. Artil-
lery and other support veapons are of a different nature. When effect-
ively used, the damage done by support weapons reduces the risk to the
soldier who must ultimately put an end to the enemy's resistance. Of
ocourse, if the other #ide is equally effective in its use of support
weapons, the advantage tends to be cancelled. However, the hope is
ever present that through quality, quantity, or brilliance of applioa-
tion the effectiveness of our support weapons will surpass that of the
eneny.

The role of support weapons in the Amerioan Army was essentially
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the same in 18685 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. But, in
essence, the artillery of & hundred years ago performed the same funo-
tion that multiples systems of fire support do today--to hushand 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 expsct a rush to re-
store the potency of fire support. But the rush failed to ocour.

The failure was a ourious one. Soldlers recognized that the
offect of direct-fire artillery was dégraded by the trench., Proof of
the reoogniﬁion was the resort to the ancient wortar. But as the
historian Douglaé Southall Freeman remarked about the campaign at
Petersburg, "It was seldom that the artililerists of either army got
the exact range of the trenohes! but they fired steadily, sometimes
furiously, . . ."l An oooasionél mortar round might hit a trench, but
it was no restoration of the offensive authority of the artillery.

The diffioculty posed by the trench was recognized; however there was no
immediate and positive search for its solution.

As of 1865, the trenoh 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 atirition. It was simply a manifestation of

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

that he is powerless %o change it.
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In forty years, a major change in artillery fire support would
provide an answer to the trench. However, the role of artillery in the
eventual ansver was not foreseen in 1865, Two faotors operated: firss,
there was no apparent solution for the trench; 8second, the artillery was
not condemned for its failure to resolve the difficulty. The two fae-
tors were interrelated. The first step in recognizing the potential
of the artillery was the realization that with some modification it
ocould do the job better; in other words, a condemnation of inadequacy.
But the artillery was not condemned for its failure to solve the problem
of the trenoh. Quite simply, the artillery was not condemned for fail-
ing Yo acoomplish something that was never conceived to be within its
capability in the first place., Rather than become an objeot of oriti-. -
oiﬁn for its failure %to handle the trench, the artillery simply tended
to fade from attention., It was this lack of publicity that promp?od
a FPrench student of artillery at the end of the war %o oomplain‘thﬁt.
*"The Ameriocans have made campaigns, delivered battles both numnro;s
and bloody, and yet none of their bulletins wmention that the artillery
has played an important role, . . . "z Toohnologioaliadvanoo would
eventually demonstrate that artillery could provide ; solution; but the
state of the art was not thnf far advanced at the end of the Civil War.

The end of the war itself was a factor in the failure of the
American Army to actively seek a solution t¢ the trench. As the war
drew 40 a olose and the trench began to cause the greatest difficulty,
the North was obviously winning. This reduced the threat incentive to
f£ind a solution. And when the war ended, the problem litself snded--
except in theory. But the most important faotor Qaa the state of

technology. There simply was no apparent solution. The eventual
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solution lay in an evolution from a conospt of direot fire to one of

¢

indireot fire.

There are several dif:oronoon between the two ooncepts. With
respect to trajeotories, the dividing line is imprecise. It is not
enough to say that direot fire is flat and that indirect fire is ourved.
Gravity demands some elevation on all fire, and the requirement for

| elevation inoreases with range. The absence of a precise, universal

- delineation between direct and indireot fire may distrub perfectionists

and oconfuse the rest, so, for the purpose of this study, let 20 degrees

elevation atand as the general maximum to be called direot fire.

Trajeotory is only the most apparent difference between the ;
- ! two oonocepts: there are others. 'The short range and l’ne-of-sight

characteristios of direot-fire engagement have been discussed olsevhofa.

DRER

It is suffiocient to restate that both limited the number of potential

é { firing sites for direct-fire artillery. 1In contrast, the eventual
é | oconcept of indireoct fire featured higher trajectories, longer ranges
and engagswent that was not limited to line-of-sight restrictions. The 'g

result was a multiplication in the number of potential firing locations
f}om which artillery oould attack a single terget, figure 2, Of course 3
communications were negessary to tis 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-

2ield without having to move the guns. This permitted the use of

é heavier artillery with field batteries. Previously, within the direct-
fire oconcept, cannons had to be light enough to mansuver 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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Larger ammunition fired from a greater number of sites increased the

woight of explosive that could be placed upon a target. Technology
added to that weight by increasing the rate of fire of single weapons.
Napoleon's best gunners olaiméd a rate of 5§ rounds per minuto,‘3 but
by 1900, 20 was common. However, a large volume of high-trajectory,
heavy fire was an inocomplete answer to the trench.

At the heart of the problem lay acouracy. But before consider-
ing acouracy, it is necessary to understand the bursting effect of an
artillery shell. The common artillery shell explodes upon contact with
the ground oreating a casualty producing zone. The shaps 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 obso;rod by the various ranges at whioch individual shell frag-
wents ~will produce injury and the divergent paths that they take from
the ocenter 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 discussion,let the zone be
an idealized hemisphere, and let the hemisphere transcribe the area in
whioh 50 percent of the man-sized targets can be expected to beoome
casualties. Since the hemisphere will vary in radius with the size of
a shell, let 25 yards represent the ocasualty prbducing radius of a
hypothetiocal shell. The impact of the shell among troops standing in
the open can be expescted to turn 50 percent of those within 25 yards of
the blast into casualties. However, if the same troops are in & trench,
they are proteoted from shell fragwments, unless,of oourse,the shell

lands in the trench. The protection that trenches afford troops

reduced the efficiency of artillery.
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The problem that the trench posed to direct-fire artillery was
quite simple: <the angle of impaot of the round was too low {0 vermit
a shell to enter the trench. A parapet formed of the earth thrown from
the trench was sufficient to close off the narrow exposure of the

opening to direct fire, figure 3.

Diraot Fire ~ ‘\\\\\ Indirect Fire

FIGURE 3

ARTILLERY FIRE AND THE TRENCH

Indireoct fire, was an answer to the trench. But indireot fire
was not an easy solution. The essence of the problem was accuracy. The
following discussion draws upon firing data for the Whitworth 3-pounder,
a weapon that was regarded as quite acourate 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
5.2 yards rospootivoly.‘ The wide difference between the two resulted
from the tendenoy of artillery to be much more acourate in deflection
than in range. This data has been used to construct the hypothetical
impaoct 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 O. It approxi-

mates an impact zone into whioh pach projectile stands a 50 percent
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chance of landing. The longer axis is parallel to the direction of"
£1light of the artillery shoil. Errors in range ooeuq,al;us this axis.
Errors in defleotion ocour on the shorter porpendioul;f axis. One
half of the roundswould land ;bova point 0, and the rest would impaot
below it. Also, one half would land to the loft of the center, while
the remainder would hit to the right. Of oourse, the density of
impacts would increase toward point O, but for the sake of simplifying

this model, assume an even distribution throughout the zone.

A B

a

1 yd.

64 yd.

5.2y 1 - 5.25% =i

64 yd.
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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 arexof the trench is 10.4 square yards. The ratio of the
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two is 128 to 1. Assuming an even distribution of impaots, 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 pergent
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 construotion of the trench, one round could do
great damage td the defenders. To prevent such damage, trenches are
construoted in & broken line as shown in sketoch C. The effect of the
blast is thereby restrioted to a smaller segment of the trench. In a
trench with 2 such segments, it might take 2x256 or 512 rounds to
Beautralize the entire trench. But, the entire trench in this case is
only a 10 1/2 yard segment. Imagine the ammunition needed to neutralize
1000 yards of enemy front with two or three oonsecutive lines of
trenches. Of oourse, a complete neutralization is impractical, but on
the basis of the preceding disoussion one can understand why the
answer of the artillery to the trench was a tremendous voluws of
aoccurate, curved fire.

There may be some confusion in the use of the term "indireoct
fire"; purists might insist that the method of aiming, either by direct
sighting or indireoct lay, determines whether fire is direot or indirect.
But as can be seen from preceding paragraphs, the oconcepts have a
broader meaning in this study. However, the method of aiming is not
unimportant.

Acouracy is the product of many things, but it is oritically
dependent upon the method of aiming. Aiming at the time of the Civil
War was called "pointing" which is rather more desoriptive of the impre-

oise procedures of the day. Of course, when evaluatiﬂg the methods of
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pointing, one should keep in mind that the artillery itself was rela-
tively inacourate; therefore, there was no need for a finely tuned
system of direoting fire. In other words, if the basioc acouracy of the
artillery plece, irrespective of the method of aiming, was no more than
ten yards laterally at a given range, then a system of aiming that was
aoccurate 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 oie for mortars behind ramparts.

To point guns and howitzers, a line was drawn p&rallol to the
cannon barrel, interseoting the high point on the base ring and the
high point on the swell at the muzzle; this was the "natural line of
aight;" 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 vhen
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 interseotlion then defined a vertioal 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 barrsl. 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 thes highest point.ot metal on the base ring. The gunner
oould 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 looated bshind 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 strotoﬁ it
past the near staks 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 vertical 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 notoched at regular
intervals. After firing, the moriar could be adjusted left or right by
stratching the pointing cord 4o the appropriate notch and realigning the

6
line of metal with the new vertical plans.
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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.' Tecknology, however, would eventually
provide better systems.

When the rifle and the trenck first demonstrated their predom-
inance in battlefield taotios, the artillery was incapable of immediately
answering the challenge for a variety of reasons, not the least of whioch
vas the technical inability to delliver heavy shells in massed, reasonaby
aoourato,-high-trajootory fire. One should not conolude from the
abstract disgussion of the last few pages that the evolution to a sys-
tem of indireot fire was simply a matter of overcoming successive
toohnologioa; problems, |

The problems associated with the development of high volume,
acocurate,ourved fire wers substantial. At the end of the Civil War none
of the components necessary for an effective indireot-fire system were
available. There was little that could be transferred from the direot-
firn system without substantial development. Gun and carriage design,
propellants, explosives, methods of aiming, and fire control, all
roquirod significant tschnological improvement. Muoh of the industrial
capacity neaded to support the development and maintenance of an indirect-
tire system did not exist. The tactical organization of the field
artillery wvas primitive even for a direct-fire system; it would require
a major ohange. If ;ho olear goal of the Army from the beginning had
been the development of an efficient indireot-fire system,it would have
been a long and diffiocult 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 solution that it outlines benefit
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from that advantage; things were not so clear at the time the problem
- developed.,
‘ The conocept of the diyoot-fire euployment of fleld artillery was
5’ a powerful and persistent dootrine within the Army. The concept deter-

mined the direotion that ordnance designers would pursue in the develop-

T e T e

( - : ment of new field artillery materiel. Emphaais was on inoreasing the
efficiency of low-trajeotory fire. Constraints on the internal organi-

zation and size of the field artillery were largely a product of its

R A e Vi e

: engagement characteristios. It was organized to suit the demands of
% diraot fire; and its numerical representation within the field army was ;
a reflection of its expected contribution on the battlefleld.

Givog the persistence of direct-fire doctrine, what then was the
path to the eventual solution of the problem posed by the rifls and the

3 trench? It was one of uneven inoremental technologiocal development that

; l continued to pursue the maintenance of & direot-fire capability. At the
E same time, and as a general statewmeni, 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 3

were the first to put together a primitive system of indirect fire in
their war with Russia, the American Army was quick to grasp the potentiad f
of the new concept. The new idea loosened the grip of the old one that %
had persisted for so long. ;

The path of development from one field artillery dootrine to

another was anything but simple. In the preparation of this paper,

research soon revealed the complexity of interactions that contributed
to the avolution. It was apparent that the dootrine was the product of

a pluralism of forces, among which the state of technological advance
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tonded to be the most important. It was also apparent that movement
into the new dootrine was possible only when the necessary body of addi-
tional technology was available. The path between the two doctrines was
clearly one of incremental development. In addition, it showed wany
of the oharacteristiocs of unilinear advance. However, the concept of
unilinear advance did not fit all of the research data. Kuhn's
paradigm has provided a closer fit.

In 1962, Thomas S. Kuhn, Professor of the History of Science at

the University of California at Berkeley, published the Structure of

Scientifio Revolutions. In his book, Professor Kuhn sought to provide

& framework for understanding the history of the development of science.
Ho was dissatisfied with older interpretations which featured the concep:
of soientifioc advance through a progressive accumulation of ideas., In
the place of linear development, he substituted the oconcept of the
paradigm. The concept of the paradigm differs from the concept of
linear development in that it provides an understanding of the causes

of the long periods of relative stagnation of scientifio progress--
periods which were suddenly broken by significant achievement.

The paradigm was not clearly defined by Kuhn, even after his
second edition in 1970.7 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 discuasion: a
". . . universally recognized soientific achievement that for a time
provides model problems and solutions to a community of praotitionsrs."a

Without going into detail of prohibitive length it is not
possible to present a faithful reproduction of Kuhn's argument, with all

of its nuances. What follows i3 a brief description of the operation of
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tyo paradigm.

Euhn began with a discussion of the prehistory of a solentifio
discipline. The prehistory is a formulative period 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
is born (the paradigm can be understood as a thoory).9 The paradigm
both defines problems and provides for their solution; this stabdle
situation is what Kuhn calls "normal scisnce." Eventually the research
under normal science will develop an unanticipated result, an anomaly.
First the anomaly must be recognized; then, by operating within the
paradignm, so;ontists attempt to resolve the anomaly by the process of
discovery. The paradigm itself may be altered in the process, but not
fundamentally. If the paradigm cannot solve the problem then a orisis
is the result. Although scientists may begin to lose faith and begin to
oonsider alternatives, ". . . they do not renounce the paradigm tﬂat
ha§ led them into orisis. . . . once it has achieved the status of
paradigm, a scientifioc theory is declared invalid only if an alternative
candidate is available to taks its plaoe."lo Forcsd by the oriuis to
seek solutions outside of the paradigm, soientist eventually will orsate
a nov paradigm. "The transistion from a paradigm in orisis to a new
on® . . . is far from a oumulative process, . . . "11 It is not achieva
by an extension of the old paradigm. "Rather it is a reconstrustion of
the field from new fundamentals, . . ."12 In sontrast %o the linear
developwent envisioned in the concept of science as a progressive accu-

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-

went of the history of science can be applied to another subject. Kuhn

"himself makes no specifio olaipa, but he sesms to be delighted that

historians and social scientists make the attempt. In fact, he is be-
mused by the novelty that some historians have seen in his approach,
because "periodization in terms of revolutionary breaks in style, taste
and institutional struoture have besen among their standard tools."13
Although the broadest outline of Kuhn's approach may not bs novel, some
of the details are. The details are predicated oan his interpretation of
the: history of aoionfifio development, and he makes nc claims of appli-
oation beyond that subject. However, several of his cbservations explain
phenomena in the evolution of field artillery doctrine that are left
unangwered by an evaluation that features only a linear development of
acoumulative ideas.

Military doctrine is, in some ways, anslogous to scientifio
theory: both represent a sst of beliefs shared by a specific oomﬁunity,
and both provide model problems and solutions to their practitioners.
However, there are sowe important differences. Kuhn dealt with ideas
that were subjeot to willful tests and objective confirmation. Military
dootrine can only be tested in the haphazard ocourrence of war, and the
results are not necessarily definitive. For instance, artillery was
hardly used in the Indian Wars. Furthermore, as a general statement,
soientific theory is the intellectual distilletion of human ourioaity,
unenocumbered by any demands other than a search for "truth"; in ocontrast,
the development of military doctrine is encumbered by th:4politioel and

finanoial restrictions of the government that it serves. It i3 olear

that military doctrine is only roughly analogous to solentiflic theory.
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The differences invite caution. When applying Kuhn'a ideas to
non-aclentifis thought, one must bs careful not to let the borrowed
precepts drive the faots., His observations can be a tool of analysis,
but they must not become a mold. With that in mind, one can extract
from Kuhn those conoepts that explain the oyidonoo and then place the
reat of his paradigm asids.

Several of Kuhn's observations provide valuable insights into
the evolution of field aritillery dootrine; however, none can be ascopted
without qualifications. When the oconcept of direct fire failed to pro-
vide an answer toc the trench, in Kuhn's phraseology, an anomaly oscurred
In the progression of his conoept, Kuhn envisioned a recoganition of the
anomaly followed by attempis to resolve it within the paradigm. This
progression falls to desoribe accurately what happened in field artilleywy
development. The problem 6f the trench was not really viewed as one
that could be solved withian the direct-fire paradigm. Thurefore, sub-
sequent development tended to ignore the problem 6f the trench. fhoro
was & minor attempt to neutralize the trenoh by the use of the shrapnel
round, but the effort was not very suoccessful, and it waa secondary to
the intendsd use of shrapnel agsinat lnfantry 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
socientific situation. The absence of the trench in the Indian Wars made
it easy to lay the problem aside. In short, the ordered progression frum
problem appearance through recognition to attempts at solution as
envisioned by Kuhn is too well-ordered a process to describe the reac-

tions to the anomaly of the trench. However, the basic idea of the
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appearance of an unsolvable anomaly within an operating paradigm is e
useful desoription of the relationship between the trenoh and the ocon-

cept of direoct fire.
The real value of Kuhn's model lies in his observaticns on the

persistence of the old paradigm and its orientation with respeot to

the new one at the point of change. As his theory suggests, the com-
munity of artillery practitioners continued to hold to the oonocept of
direot fire. They advanced within that concept and continued to improve

their technology. Also as his theory suggests, when the new paradigm

was available, the oconversion. was rapid. This is a plateau oridentation

of paradigms, and it is olearly different from the linear model.

In desoribing the transition from one paradigm to another, Kuhn
made one major abssrvation that is olearly not appliocable to the evo-
lution of field artillery dootrine. He states that the second paradigm

is a resconstruction from new fundamentals. Hven with respect %o the

history of scientific progress, this statement is extreme, In th; cage
of the evolution of field artillery dootrine, it simply is not refleoc-
tive of the faots. There was a cumulative progression of development
within the direct-fire paradigm, and much of it was transferred to the
new one of indirect fire.

To summarize, the evolution of field artillery dootrine depended
on cumulative development, but it did not make a linsar 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 f£ills the gap by providing the example of a

plateau transition.

The plateau transition is one important insight into the
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evolution of fileld artillery dootrine, but there are others. One
involves an identification of the ways in which the dooctrine manifests
itself; another concerns a reqognition of tis faotors that influence
changes within those manifestations; and a third featurses the intricate
weave of interaciions among the influencing faotors. In addition, there
are two overrlding lessons: the first is the ocomplexity of the process
of evolution, the second is the oriticial influence of the state of
technology. Each of these insights and lessons requires further elabor-
ation.

One cannot base an analysis of doctrine solely upon what is
taught. To some, military dooctrine signifies instructions, such as
those found ip field manuals; but written dootrine is not always an
aoccurate reflection of dootrine in practice. Expediency and tradition
often compete with the written word as looi of doctrine. The written
word tends to refleot past experience which may or may not be applicable
to ocurrent cirocumstances. Extended expediency is capable of produ@ing
adjustments in dootrine that transcend the written word. And tradition
is the keseper of that portion of dootrine that is so obvious to practi-
tioners that it escapes oconfinement in print. The written word ocen be
taught, but the contributions to dootrine that come from expediency and
tradition often fail to find their way into formal instructions.

I4 would facilitate an analysis of dootrine if it could be cap-
tured on the basis of what 1s perceived. Of course, perceptions vary
from individual to individual. The variance 18 not necessarily great;
within a community of practitioners, the variances 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.

Spm Y e e e i el ke
s R R B G an b S e e SR R i

i SN e R Do s Mmoo ot Y2 1 w2




:
:
,,
!
g
.
E,
;

60

However, that option is not open in a historical evaluation. Time
roemoves individuals and clouds perceptivuans.

A gecond approach to dooctrine is to analyze it on the basis
of what is done. There is a strong temptation to look upon dostrine as
simply an idea. An idea it is, but it remains an abstraction until it
is oconverted into action, It is doctrine in practice that is truly
moeaningful, When it has been recorded, what was done is an excellsnt
reflector of past doctrine. It captures at one tims the influences of
the written word, expedliengy, 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-
¥ively in several ways, figure 5. It appeared in the seleoction of the
matoriel, specific tactics, and organization of the field artillery.
Also it manifested itself in the ratio of guns to troops. These
objective manifestations reflected what was done.ls

{ .
| Time -

< Tactics >—"">
Direct

Ve -
Firs - / o
Paredigm & Numbers ) > \ Meteriel / >
Grganiza tion )“ - - >

FIGURE 5

MANIFESTATIONS OF THE CONCEPT
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They were not, however, simply passive reflectors of the concept
of employment: they were subjeot to change. And it was dues to such
ochange 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., Eaoch objective manifestation was subjeoct to the influence of
several factors. Some acted directly, but the effect of most was
indirect--the product of a ma%rix of interaotions. The factors can be
olassified into four general types: aotors, inputs, modifiers, and
determinants. In the following list a brief description is offered only
on those faoctors that are not self-explanatory. These are obviously
ma jor groups: details will become apparent in succeeding chapters. The
list is not arranged in order of importancs.
A. Aotors.

1. Military personalities. Even in a bureauoracy 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.

B; Politiocal oonsiderations.

3. U.S._military technology.

4. Civilian technology.

5. Foreign military technology.

6. Foreign taotics, ratios, and organization of field

artillery.
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| 7. Tests of war. Such tests either confirmed or challenged

gz prevailing dootrine.

‘ C. Modifiers. Aotorq were influenced by other actors and

1 inputs. The wanner in which these influences were received

g and acted upon ultimately depended on the effect of certain.

modifiers.

1. The state of military professionalism. The effect of
this faotor, 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 bureaucraoy.

3. Civilian government decisionmaking proooss;

e i bl o

D. Determinants. The chain of input, actor, modifier, influ-
enced the manifestations of the dooctrine. However, a por-
tion of the influence flowed through two uniquely 1mp$rtant
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.

elant A S, )i

Figure 6 shows many, but certainly nct all, of the lines of
influence among the factors. Although the display is crowded, it is no
mores than a simplistio portrayal of a complex phenomenon. It cannot
reflect the multitude of qualifications needed to ocompletely desoribe
the system. The figure is offered as a guide to the many relationships
that will appear among the factors in succeeding ohapters.

Within the system, the flow of influense ocould take several

s R AR T I e ka0 A et 2 e it B £ 200 s ki it Mok ki it e i 4 il i i s




Ty T AROSTI T T T T T AL T T T T e+ T T e e T e Y

63

s s o AR

SHOLOVA J0 SNOILDVHEINI ¥HI ONY ROIQVHYd 1L

9 FUNDIA
! )
KSo7ouyoe], 50138y f8o1ouyoey, .
LI TTIN ‘uoyyezrusdag LI} TITIN £3o1ouydseg, aep Jo suotqdesaed| | suoty vaepIsuo)

*g*n ‘8074987, :mﬂouohm u3teaog uBfITIAT) suosse isedyy ! TEOTAT(O4 ]
AL . . C . o - , re—" ]
— s58%01yg \\\. ssedoag A B
JutyewuosTveq JuryeuuoTsToed - {
£3ot1ouyoey, )
KaeTTT3aY _ WST{RUCTSS0J0dd \ i
1

)
|deaneusy °*g°f »//// \\ _mcwwssw%lly
. —
\ ~S—— { T

AJeTIT}aY se1)TTsUOSIe] S6T3T16UOSI8Y |
Ja sJeonpoayd L1851 TT1TR | JUSTUJIOAON 3
UBTITAT) ueTITAT) :

wltpwdud

S : oJdTJ-30
r 101163 6R 4 sdooay, oal/ﬁ!\ . Td-30ed1a

SUnD Jo oyiey

£01308%

| euty,

. Lo, S B b e e . . P S - P B T v I TSty T



{
}

T R T TR RS R

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 manesuver
artillery technology that the flow emerged to influence the manifes-
tations of the doctrine. Of oourse, along the path, various inputs

and modifiers added their effects. This was only the principal path

of influence. For instance, from beyond the offiscial 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, 1t was not a factor in all decisions. In some, either it
had no effect at all or 1t 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 prooess on all manifestations of the
dootrine except specific tactics. This tended %o remsin an area of
purely military interest. However, civilian decisions did have indirect
influence on tactics through their effeocts on other elements.

An important aspeot of the operation of the direct-fire para-
digm was the constraining effeot 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-
tiocularly felt the impact of the paradigm. On the other hand, c¢ivilian
technology was only remotely and indirectly touched by it, if at all.

Bacause of its effect on the actors, the paradigm tendead %to perpetuate
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65 7
itself, ' '
Wars tested the paradigm. It was not necessary that American |
forces participate in the confliots., Ameriocan actors, principally
military officers, read reports of forsign battles. Field artillery
participated in strength in some fights; in others, for a variety of
reasons it was hardly used. But in all cases, the principal receptors
3[ : of the lessons, the military actors, were under the influence of the
paradigm which tended to constrain their perceptions. This situation
continued until the body of technology necessary to support an
indirect-fire system was available. When that time arrived, a test of

war soon brought forth the new paradigm of field artillery employment.

To go into greater detail at this time would be to steal some
of the history from succeeding chapters. It is intended that the
oontents 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.
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CHAPTER III

THE POSTWAR ARTILLERY

There was little progress in the concept of Ameriocan fisld
artillery employment in the decade after the Civil War. Taotics remained
statio; materiel changed only slightly; provisional tactiocal organi-
zations above the battery ceased to exist; and the size of the field
artillery with respect 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
oocoup¥ing the South. The authorized postwar Army contained nineteen
reglments of infantry, six of cavalry, and five of artillery. The
oomp&sition of the Army was unsuited for.the responsibllities of the
Reconstruotion; therefore, it was reorganized and augmented in 1868
by the addition of tweniy-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 hsd served as field battsries. They turned in their horses
and regeined their heavy guns when hostilities ended. This provided
each of the five artillery regiments with ten companies of heavy weapons
and two batteries of field guna.z The ten field batteries were scattera
at several garrisons. Moat of the foot artillery companies weat to coast

fortifications. The companies of the First Regiment occuplied posts

from Connecticut to New Jersey; those of the Second went to the Pacific
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shore; the Third defended from Maine to Rhode Island; the Fourth pro-
teoted Delaware and Maryland; the Fifth was split betwsen Fort Moaroe,
Virginia, and the Florida prs.s

The Union Army emerged from the war with a wide variety of
artillery. Table 1l 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 regimsnt with
one battery of four l2-pounders and one battery with four 3-inch rirlea?
The field artillery weapons shown in table 1 as being in the hands of
troops included those that were issued to the light batteries, distrih-
uted:. 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 muoch greater variety of weaponry in the foot companies.

They were equipped with smoothbore and rifled weapons of several models
and ocalibers. In general, coast fortifications were fully wanned,
which accounts for the disparity between the great number of heav§
weapons and the relatively small number of foot oompanie;.

In 1866, the War Department took a major step when it establishdl
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-Chief, for disousgion and recommendation.” The

board was encouraged to take the initiative in making reoommendétions.6
As a result, it had the potential of becoming an effestive voice for the
Artillery within the War Department. It was composed of four artillery
officers; the senior member was Lieutenant Colonel H. J, Hunt of the

34 Artillery.7 Sinoce there was no Chief of Aprtillery for the peacetime

Army, Colonel Hunt's appointment was the closest that his branoh came to
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SERVICE ARTILLERY IN THE INVENTORY OF THE U.S. ARMY, 1868°
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Weapon With

Troops

In Arsenals

and armories

Field guns and howitzers

Smoothbore

6-pdr. bronze guns, 3.67-inch
bore

13-pdr. bronze guns, 4.62-inch
bore

12-pdr. bronze guns, heavy, 4.62-
inch bore

12-pdr. bronze mountain howitzers,
4.62-inoh bore

12-pdr. bronze field howitzers,
4.62-1nch bore

24-pdr. bronze field howitzers,
.5.82-inoh bore

32-pdr. bronze fisld howitzers,
6.4inch bore

Rifled guns.

10-pdr. Parrott, iron, 2.9-inch
bore

10-pdr. Parrott, iron, 3-inch bore

3-inch wrought-iron, 3-inch bore
20-.pd», Parrott, iron,3.67-inoh bore

Siege, zarrison, and sea-goast guns

Smoothbore

12-pdr. cast-iron guns, 4.62-inch
bore
18-pdr. cast-iron guns, 5.3-inch
bore
24-pdr. cast-iron guns, 5.82-inch
bore
32-pdr. cast-iron guns, 6.4-inch
bore
42-pdr, cast-iron guns, 7-inch bore
8-inoh ocolumbiad, cast-iron
8-inch Rodman guns, ocast-iron
10-inch ocolumbiad, ocast-iron
10-inch Rodman guns, cast-iron

99
81
23
101
49
11
4

61

44
54
319

600
129
314
198

8l

1,289

i)

Total

372 amn
1,034 1,115
26 49
203 304
215 264
A7 58
13 17
123 131
412 414
752 813
219 287
1 55
35 89
288 607
297 897
79 208
37 381
a1 239
35 116
10 1,499
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TABLB 1-Continued
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SHRVICE ARTILLFRY IN THE INVENTORY OF THE U.S. ARMY, 1868°*

Weapon With In Arsenals Total
Troops and armories
Siege, garrison, and sea-coast guns
Smoothbore
13-inoch Rodman guns, cast-irfon 2 - 2
15-inoh Rodman guns, ocast-iron 293 295
20-inch Rodman guns, ocast-iron 1 - 1
24-pdr. flank-defence howitzers
oast-iron, 5.82-inoh bore 458 113 571
8-inch siege howitzers, cast-iron 37 206 243
8-inch sea-goast howitzers, cast-
iron 46 56 102
10~inch sea-coast howitzers, cast-iron - 10 10
Rifled guns
4.2-inch siege, cast-iron 4 - 4
4.5-inch siege, cast-iron 34 59 93
12-pdr. cast-iron, 4.62-inch bore 3 1 4
18-pdr. ocast-iron, §.3-inch bore - 1 1
24-pdr. cast-iron, 5.82-inch bore 148 ™ 225
32-pdr. oast-iron, 6.4-inch bore 208 88 296
42-pdr. cast-iron, 7-inch bore 150 82 232
8-ianch Rodman guns, cast-iron 3 - 3
10-inch Rodman guns, cast-iron 1 - 1
30-pdr, Parrott, cast-iron, 4.2-
inch bore 51 321 372
100-pdr. Parrott, ocast-iron, 6.4-
inch bore 136 53 194
200-pdr. Parrott, cast-iron, 8-
inoh bore 54 28 82
300-pdr. Parrott, cast-iron, 10-
inch bore 28 11 39
Mortars
24-pdr. Coehorn, bronze, 5.82-
inoch bore 34 194 228
8-inch siege, cast-iron 8 27 35
8-inch siege, Rodwan, cast-iron 10 160 170
10-inch siege, cast-iron 53 49 102
10-inch siege, Rodman,cast-iron 8 129 137
10-inch sea-coast, cast-iron 19 16 35
1"-inoh sea-coast, Rodman,cast-iron 16 8 24
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TABLE 1l-Continued
SERVICE ARTILLRRY IN THE INVENTORY OF THE U.S. ARMY, 1868*

Weapon With In Arsenals Total
Troops and armories

i _ ' Siege, garrison, and sea-coast guns

o Mortars

12-inch sea-goast, cast-

iron 2 - 2 i
13-inch sea-coast, ocast- p
iron 2 - 2 :
13-inch sea-coast, Rodman ]
cast-iron 8 48 $6
16-inch stone mortars, bronze 1 2 3

? SOURCB: U.S., Congress, House, Ordnance and Ordnance Stores, 3
Mis. Doo. No. 152, 40th Cong., 2d sess., 1868, pp. 2-3.

NOTE: *Does not inolude experimental weapons.
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having a single voice in Washingtor.

A major accomplishment of the Artillery Board was the reestab-
lishment of the Artillery School at Fort Moaroe, Virginia. The school
had operated in the 1820's and 1830's. It was closed in 1835 to meet
the manpower demands of the Semirole War.g Although there was a short-
lived effort to reopen it jus® before the Civil War, the school remained
oclosed until 1868, when the board set it in motion for a long period
of unbroken aorvioe.lo ' |

The school was an independent command that reported directly to
the General-in-Chief in Weshington, The senior officer at Fori Monroe
commanded the post and the sohool.ll 'Tho first Commandant vds Colonel
Williem F. Barry, the highly 6apebla officer who had organized
McClellan's artillory.la Barry was given a staft of instructors to
include an ordnance officer. Five companies of foot artillery supported
the school. The students were sacond lisutenants and selected enlisted
men. They were given a year of instruction before proceading to ;ther
assignmonts.ls

Instruction at the Artillery School was comprehensive, For
officers it included gunnery, mathematics, the construction of artillery,
military engineering, and surveying. In addition, students atten&od
classes or the organization and duties of their branch in oasmpaigns and
sieges. Lectures on military history aud law rounded out the program.
Enlisted ‘men wers given instruction in mathemetics, history, geography,
reading, writing, and the employment of artillery.l4

The school was important for the aducation that it provided; but
more signifiocantly, it was a plece to nurture the thoughts of artillery-

men about thcir arm. In the 1370's, the school began to require creative
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essays on military subjeots from officer students. In addition, after

u decade otvoporation. it started to publish technical manuals on
watters of interest to the Apﬁillory.la The school was a major advance
in profoséionalism for the branch.

The school was oriented on training ia hwavy artillery. There
was some education in the conatruction of fisld guns and the taotics of
their employment; dbut primhry emphasis was on neavy veapona.l6 There
vas complacenoy in evidence in the Army with respect %othe field
batteriea. For many years, instruction in field artillery had been
decentralized to the 1light battories at their various posts. In 1869,
the Seoretary of War initiated a project %o establish a sohool for the
light artillery at Fori Riley, Xansas. Among other objeotives, the
school was organized to provide a source for the achievement of uni-
formity in taotios and the generation of rescommendations on the improve-
ment of field artillery materiel. Four batteries assembled at Fort
Riley, but before the school could begin to function, thay were oén-
verted to cavalry and reassigned to frontier duty.l7 The demand for
cavalry in the Indian Wars strangled the nasocent school and reduced the
already small field artillery toroe;

A4 the same time that the Army initiated the short-lived light
artillery snhool at Fort Riley with four batteries, it dismounted five
others, Two of thoss that lost horses redained their light guns; the
remaining three lost guns as well as beagts and'roported for duty as
heavy artillerymen. After the four units at Fort Riley were converted
to cavalry, there remained only one battery that was both mounted and
squipped as field artillery.la The olosing of the light artillery

school and the conversion of several batteries to either cavalry or
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coast artillery were evidence of the relatively low priority of field

R T o o

guns in the years that immediately followed the Civil War,

T

There was, however, one bright spot for the field artillery:

g e,

light batteries had been spare. 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-
3 E ‘ lory wers exempted.lg Of course, the common denominator between these
laat two was horses. Those valuable animals needed continuous cars,

and a reduction in personnel would have degraded the attention that the

horses received.

In the years that immediately followed the war, the major

¢
:

E l accomplishment of the Artillery was the establishment of the school at

% Fort Monroe, It was a significant step toward inoreased professionalism

within the branch, but beyond that, nothing much was done. There was a

tendenscy in the Artillery, and in the Army in general, to rest upon the

i i

acoomplishments of the recent war. Colonel Barry found that some of
his students who had seen active service in the fleld ". . . were not
] woll inclined to submit to the hard study and sacriflice of pasrsonal i
: leisure which a tour of duty at the school demanded."ao Even the :

"permanent” Artillery Board found no further work after its first year;

e

it wag adjourned and never rsassembled., As a result, the Artillery lost i
21 3
its voice 3t the War Depariment. :

In the area of tactiocs, there was some oconsolidation and diges- ;

]
E.-
b
;
E

tion, during the postwar period, of recent experiences. But before §
continuing with a revisw of what was done, it is necessary to explain the

torm "taotics" in its mid-nireteenth-century ocontexs. )

It mean’, as it does todey, the 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 109t with time. The old meaning of
tactios was broad; it encompassed the employment of infantry, cavalry,
and artillery in oombat;22 but it also refofred to the close-order
drill necessary to achieve the symmetrical battlefisld deployment prac-
tloed by the armies of a hundred years ago.

In faoct, a survey of old manuals reveals that far more attention
was given to drill than to other aspects of tactics. Few motions wers
too inaignificant to escape description in print; for example, the
number-one man in an artillery orew:

+ « + 08sts 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.a3
Instructions for the drill of echelons above the soldier were given with
similar attention to detail. Figure 7 is an example of a battery
maavuver,

Each of the combat branches subsoribed to its own partioular
manual of tact’os; and as a rule, relatively few pages wers devoted to
combined-arms operations. Books by a variety of authors, both domestio
and fcreign, were available on the broader aspects of tactios; "the
theory of war" was a desoriptive term sometimes assooiated with such
works. However, it was not until 1892 that the United States Army
published its own ocombined-arms manual, Troops in Gamggigg.24

Only a handful of Americans have become recognized as military
thinkers; Emory Upton was ono such theorist. At the beginning of the
Civil War, he was graduated from the Military Academy and commissioned

in the Artillery. He was one of those talented officers who soon left

the branoch to take a higher commission with the volunteer infantry. He
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emsrged from the war a brevet major general and an acknowledged expert
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on infantry tactiocs. 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 %o American

tactios was limited to those of his adopted branch, the Infantry. It
is interessting to speculate about the benefit that might have acorued
jii ' 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 tactios.
In 1867, he commerically published A New System of Infaniry Tactics

Double and Single Rank Adapted to American Topography and Improved

Fire-Arms. :ho manual was mors than just another drill regulation;

(0 e Sl o o . Gy ar ey, . 5
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Upton's advoocacy of extended-order formations was a substantial advanoce
in concepts of infantry devolopmsnt.as However, aside from its con-
oceptual achievement, like other taotical manuals of that transitory age,
i it contained much drill-like instruction. ‘
The publication of Upton's manual prompied the ocalling of a
soeries of bhoards to consider the revision of tactics throughout the
Army. The first of these was headed by General Ulysses S, Grant. The
Grant Board recommended that Upton's tactics be formally adopted for the
Infantry, an aoction approved by the Secretary of War in 1867.27 A year
later, a board assembled under Colonel William Barry at Fort Monroe,
Virginia, to devise a system of field artillery tactics that would
" « « , @8 far as possible, conform . , . to the present system for
; the Infantry . . ."28 And in 1869, a third board was ordered to assembd
under Major General John M. Schofleld ", . . , to practically test the

gystems of tactiocs heretofore adopted for the Artillery, Cavalry, and
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29
Infantry . . . ; to regonoile all differences;. . ." These were

important boards, and they attracted much attention within the service.
The Barry Board was principally concerned with artillery; how-
over, it did little more than confirm the obvious experiences of the
last’var. With respect to the ratio of field pieces to troops, the
boari held that in broken and wooded terrain a minimum of 1 gun per
1,000 men and a maximum of 2 was all that was required; in open country,
the proportion might go %o 4 per 1,000, In the area of organization,
the board confirwed the wartime expedient of assembling two or more
batteries under a field grade officer, but it dropped Hunt's old pre-
tense of oalling them a "brigade," using instead the designation
"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 offiocer or a brigadier general. The board displayed a
continuing faith in short-panged artillery when it specified 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 gddition. 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,
and they indluded it in their draft manual of tactioa.ao One signi-
fiocant observation that oan be made about the work of the board is that
there was an absence of any oonsideration of high-angle fire. It is
evidenoce that the direct-fire concept of field artillery employwent
continued ¢to prevail in Ameriocan military thinking.

The boards headed by Barry and Schofisld, however, had not

really been called to oconsider dootrinal 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 msttara.31 The point is that although postwar boards met to
oonsider the subject of artillery tactics nothing of substance was done
with respeot to doctrinal change.

Such was the state of affairs in the Artillery as of 1870. The
field artillery, in partioular, 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
'tho technologioal evolution of artillery materiel, and the responsibilily

for weapons developwent lay not with the Artillery, but with the

Ordnance Department. It is necessary to drop back in time for a oclose

look at this agenoy of change.

A 12818




CHAPTER IV

THE NATURE OF THE PRINCIPAL AGENCY OF CHANGE

At the end of the Civil War, the Chief of Ordnance, Brigadier

General Alexander B. Dyer, proposed that attention be given to the arma-
1

eI B S R LA

i. : ment of coast defenses. The diffisulty 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 %o get on with other things. Quite 3

Pia g i

reasonably, Dyer identified what he considered to be the most probable 3

future threat--foreign naval power. He did not totally negleot field 3

artillery, but he concentrated his attention upon the development of

TR R

%' heavy seacoast guns. Fleld artillery benefited in a tangential way; as
‘5 _ time passed, ordnance engineers transferred to lighter guns some of the 3
technologioal advances that had been generated for heavy weapons, °

l 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

O R SR

assisted, and sometimes supplanted, by a myriad of speocial officer ]
boards and oongressional ocommittees. To understand the interrelations :
and relative roles in the decisionmaking process one must know something
of the prinocipal partiocipants.

The Ordnance Department was oreated 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 commiitee of five mewmbers of

79




Y S e g

e g 8 e ey onc e,

R T

T

!

80

ths Continental Congress, 1In 1784, the Coummissary General of Military

Stores absorbed ordnance responsibilities only to lose them eight years

later to the Treasury Depariment. Aotually the responsibilities were

divided; proourement and supply belonged to the Treasury Department,

while the design and construction of artillery materiel was assigned

for a brief period to the Artillery. Just before the War of 1812, the

Ordnance Depariment was oreated and charged vifh the inspeotion, proof,

and supply of weapons and ammunition. In 1815, the Deparfmqpt wasg

given greatly expanded duties, to include the management of arsenals,
the procurement of arms and ordnance stores, and the presoribing of
2

standard squipment.
responsibllity for the development and selection of artillery materiol.

In effeot, the Ordnance Dopertmentvas given sole

However, in December 1820, Secretary of War John C.'Calhoun proposed to
Congress that the Ordnance Departmsnt be mergod with the Artillery 4n

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
Yo leave eleven of the Department's forty-four authorized officers on
permanent ordnance duty, but the Senate would approve only four; 611

other positions were to be filled by artillery officers rotating

through ordnance assignmwentis. What was left of the Ordnance Department

persevered through eleven years of the alliance. The rotation of -

artillery officers prevented an acoumulation of the specialized talent

that the Colonel on Ordnance Duty thought neceasary; and, in 1827, he

appealed to Congress to revise the system. Five years later, Congress
3

restored the Ordnance Despartment to its separate status. After the

separation, the Department began to grow, and,in 1861, the Chief of
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Ordnance was advanced to the grade of brigadier general.

The Ordnance Department enjoyed *wo org&nizational 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 oolonel; there were
five such positions. Since the Artillery had no single spokesman it
was at a disadvantage with respect tothe Ordnance Department in the
politics of intraservice rivairies. Second, the artillery regiments
were part of the Army of the Line, along with the Infantry and Cavalry.
They were subordinate, through territorial ocoommands, to the Jommanding

5
General of the Army. On the other hand, the staff agencies, of whioch

the Ordnance Depariment was one, were under the dirsct supervision of

: 6
the civilian Seoretary of War. As a result, the senior officer of the

Army did not have the authority to intercede in technical matters within
the Ordnance Departmsnt. The effect was that,for many years,the
Department enjoyed near autonomy in the design and selsction of ';epons.
Chiefs of Ordnance learned to guard their prerogatives with zeal.

The Ordnance Department played a prinoipal role in the teohnolo-
gloal evolution.of artillery, which iy not to say that artillery was
its g0le concern. To the contrary, the Department was responsible for
the proocurement 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 decisionmaking 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 direotion,

there would be no influence to right him except the Secretary of War.
The situation just desoribed 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 recommendations on special projects,
suoh as the writing of field manuals and the seleotion c< 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 oonvened on several
levels, sowme wers internal to the Ordnance Depariment, others were
called at the direotion of the Seoretary of War, and occasionally
Congress would require the estsblishment 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 ordnapoe
related matters, For example, on the instruotions of the Secretary of
War, a board of ordnance, artillery, and engineer officers convened in
1867 to seleot types and numbers of cannons for seacoast fortifioations?
The armament of coast fortifications was an issue of growing
national interest; and it became the praocotice 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 reocourse 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

improvementa in materiel. It was an agenoy organio %o the Ordnance

Department and as such, it funotioned with a degree of harmony that did

i ot o e ot BB S 3 s i Dl Ll M S A Ll 0 T

o eart AR e s 2k a

i
]
B
p




Gl 0

pinkoi LLACRER el s

TR

83
8

not always prevail during the meetings of mutibranch boards.

Ultimately, of course, any deocision on ordnance development and
procurement was meaningless until it was sanctioned by the fisocal -
aotion 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 1lssues that attraoted
national publicity. But the majority of development and procursment
drew little publioity. The Chief of Ordnance enjoyed a signifiocant
amount of discretion in the smployment of public funds. When he sub-
mitted his budget, a selective process had already taken place; he had
determined the amount to be allooated for each project; and although
Congress mighf add or, more likely, cut funds, the initial request
strongly determined the relative amount finally alloocated to any one
particular weapons system. Of ocourse, the disoretionary fiscal powers
of Congress weres absolute, and at times, the relative priorities of the
Ordnance Departiment were significantly altersd, all of which made the
legislative body an important participant in the decisionmaking process.

In summary, the proceas was one in whioch the Chief of Ordnance,
a oolleotion of offiocor boards, and oocasionally, congressional commit-
tees, all played roles. The Chief of Ordnance was at the center of the
process, although his aoctions and the recommendations of the various
boards were ultimately subject to the approval of the Secretary of War
and the great disoretionary power of Congress. These influences would
ocombine in various degrees to provide direction to the course of the
development of Ameriocan artillery.

In 1865, when the Chief of Ordnance, Brigadier General A. B. Dyex

recommended that attention be given to coast defenses, he started the
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. poatwar decisionmaking process that was to give %schaologieal develop-
went of artillery a partioular direotica. Ships vere the target of
coast artillery; therefore, the effective engagement of ships was the
goal that drove coast artillery developmesat. Guas had to bs quite

large in order to exchange fire with ships of the liss, simply becswse

the ships themselves carried cannons of significaat sise and reage, asd
f also because the inoreasing use of navel arsor demsnded gums of greater
power. This led to emphasis on the development of heavy artillery which
was large and immobile and, therefore, quite unlike the light artillery

of the field batteries.

o

§ Dyer was probably the most ocontroversial officer to ever serve

A as Chief of Ordnance. By his own actions, he was responsible for some

: . of the controveray; but it was not all Dyer'a fault; his position was
inherently sensitive. Hls duties.inoludod the awarding of ocontraocts ;
%o oivilian producers of artillery materiel. The potential for dis-

? content and recriminations among disappointed appliocants was high. To

this wmust be added the volatile political atmosphere that prevailed at

the end of the war. Some Congressmen wers ever ready to selzs upon and

e e 1D et

%o exploit any oharge of malfeasance within the Federal Administration.

et i,

The total effeot of these distraotions upon weapons dsvelopment is
impossible to measure; however,it oan be said with some assurance that §
the controversies that boiled around Dyer certainly reduced the potentia
for effioclency 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 reoipients of oriti-

r;

oism for their handling of the Department, Ripley was very conservatlive
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in the adoption of new weapons, and Ramsey had the misfortune of incur-

ring Secretary of War Edwin {tanton's ill will, Ramsey held the job
9 '
for only one year. 1In 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 1264, he

had been a major for a year when he was advanced past more senjor

members of the Department to the position of Cajef and the rank of ‘
12 A
brigedier general. : i

Dyer was a capable officer, but he assumed his position at a
diffiocult time. In January of 1864, not long before Dyer took office,

the Committee on the Conduot of the War, a Congroasiohal committeo of é
13 3
Radiocal tendencies, had begun an investigation to:
r
". « « inquire into the character and efficiencoy of the heavy
ordnance now provided for the armament of fortifiocations; . .:. ; s
the amount of ‘'royalty' paid, and to whom, . . . ; the tests to , g
which these guns are subjected; what proportion of our sea and land
armament is of rifled ordnance; when rifled guns were intrcduced,
and the oause of the delay pertaining thereto."14

The declarsd purpose of this yearlong investigation displays a measure

# sugpicion and dlssatisfaotion over the conduct of the business of the
Ordnance Departmert. It was Dyer's misfortune that he inherited the }
Department in an stmosphere of growing congressional displeasurs. ¢

In pert, the investigation was caugsed by reports of the hazarcos
operation of some Union heavy artillery. During the war, 129 heavy ;
guns burst in sorQioe (see table 2). Parrott guna, used by both the
Army and the Navy, had the worst record; a total of 83 failed unexpeot-
edly.15 In the naval attack on Fort Fisher, 42 sailors were killed or

wounded by exploding guns. In oomparison, the losses to enemy action
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®CI=Cast-iron, WI=Wrought-iron.
**Naval' designation for 200-pounders.
*#8The 10-inch rifle was a 300-pounder.
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i@ TABLE 8

§£ SUMMARY OF UNION HEAVY ARTILLERY BURST DURING THE WAR

A

?' Weapon Number

; Parrott 100-pounders (rifles) (CI, WI breeoh-band)* 60

E | Parrott 150-pounders (rifles) (CI, WI breech-bund)®* 22

3 Parrott 10-inch (rifles) (GI, WI, breech-band)®** 1

;“g- Parrott 30-pounders (rifles) (CI) 3

i | Rodmen 12-inch (rifles) (CI) 4 |
f\ Rodman 8-inch (rif}oa) (c1) 2 F
‘; Rodwan 15-inch (smoothbores) (CI) 17 %
E Rodman 13-inch (smoothbores) (CI) 1 3
? | Dahlgren 150-pounders (rifles) (CX) 3 “
?:1 | Dahlgren 80-pounders (rifles) (CI) 2 f
E Dahlgren 50-pounders (rifles) (CI) 1 ;?
f . Dahlgren 30-pounders (rifles) (CI) 2 ?
? { Dahlgren 13-inoch (smoothbore) (CI) 1 ;
S’ Dahlgren 1l-inoh (smoothbore) (CI) 1 ’
% Miscellaneous wrought and cast-iron cannons 9 ;
E Total 129 fj
3 SOURCE: U.S., Congress, Senate, Report, Rep. Com. No. 266, 1
3 40th Cong., 3d sess., 1869, p. 217. 3
%ﬁ NOTES ¢ %
é,
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were minor. It was a serious problem; naval gunners feared some of
their own weapons more than those of the Confederates. The Army
also had a problem with heavy artillery failures. Major General Quinoy
A. Gillmore, in command of th; siege of Charleston, told a congessional
committee that 23 of his heavy guns burst cduring a six month period.
Gillmore estimated that the large Parrott guns werse able to stand an
average of only 310 rounds befors failing. This was well below the
expected life of 1,000-1,200 rounds for hoevj artillery.17

It was a slightly nervous Parrott that came 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 oiear that he had not raised the prices of these guns
although the cost of material had inoreased greatly.la

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
then with povder.l9 Psrhaps 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 than the shells were at fault.
Major Thomas J. 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, soccording to Rodman, was the loss
of the protection of the rointoroing band and the subsequent destruction
of the gun.zo 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 prooedure 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. Benét, an inspector of ordnance
at the West Point Foundry, was ordered %0 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 th; emergency oreated by the war, genera-
ted a rapid order for more of the 100-pounders.2l The difficulty was
that the guns wers not uniformly reliable. A less rushed acquisition
might bave exposed the weakness of the 100-pounders before they were
put into the hands of servicemen.

Although the committes was conoerned about the bursting of
heavy artillery, it dealt rather miidy with the matter. It leveled no
oharges and apparently damaged no careers, least of all that of Captain
Benét, the officer who tested the first 100-pounder; he later beoaﬁo
Chief of Ordnance.

The issue that really concerned the committee was why the

ordnance agenoies purchased partlicular types of heavy artillery to the

exolusion of others. From the resord of the investigation, it is

oo Aum ot b iy

apparent that the lawmakers were trying to determine if ocertain inven-
tors enjoyod unwarranted preferential treatment in the procurement of
heavy guns. A% the time, two names dominated the field of Army heavy
ordnance: Rodman and Parrott.

Major Thomas J. Rodman was an ordnance officer of great oreative
ability. He was a young man, just four years out of West Point, when

in 1845, he developed the principle of initial tension in cast-iron
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22
_gun construotion. Rodman's idea was stimulated by the tragic bursting

of a large gun on the steamer Princeton a year earlier. He became
oonvinoced that the prevailing pothod of cooling newly cast guns set up
strains 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 prooeeded 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. Rodman'’s solution
was simple; he envisioned casting guns with hollow bores and then
cooling the metal from the 1naido.23 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 force throughout the depth of the metal that
would give additional strength to the cannon barrol.a4

Rodman tried three times to interest the Ordnance Dopartm;xt
in his process., He offered it to Lieutenant Colonel George Talcott,
who was aoting Chief of Ordnance; and later, in 1846, he approached the
head of the Department, Colonel George Bomford. In both instances, he
was rebuffed, Rodman then took his idea to Charles Knap, a civilian
proprietor of the Fort Pitt Foundry near Pittsburgh. Knap thought that
the plan had merit. Rodman returned to Washington, found Talsott, and
tried once 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 thes idea over to privates enterprise.

Taloott, seemingly glad to be rid. of the bothersome lieutenant, said,

"Certainly not." Soon afterwards,Rodman entered into an agreement with
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Knap whereby he yielded one half of his interest in the patent to the
25
manufaocturer.
After several more years of development, the idea was a remark-

able success. In 1859, Seoretary of War John B. Floyd was suffiociently

impressed to order that all heavy cannons for land service be cast on

the Rodman principle. It is interesting that he aoted 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

3
1

sngineer officers met to consider the armament of coast defenses., They 3

concluded that the introduction of armored warships demanded guns of at
least 8-inch saliber. The great majority of coast artillery was well
below that requirement. An ordnance board that included Major Dyer

and Captain Rodman then recommended that the required guns be cast on i

26 :
the Rodman prinocilple. During the war, the principle was used in the 5

construction of substantial numbers of guns in sizes of 8-, 10-, and
15-inoch., By the end of the conflict, the Ordnance Department had
become fully committed to the Rodman design for heavy artillery.

In the context of today's bureaucratic morulity, Rodman's
service on the 1861 board may seem to be a case of confliot of interest.
At the time, however, restriotions on such matters were not olearly
defined. However, it was an unfortunate situation, because Rodman's
assooiation with the Ordnance Despartment offered detractors the suspi-
olon that he was engaged in collusion to further his own interests. His
participation on the board did nothing to eliay those susplicions. 1In
addition, Dyer's early and lorg association with Rodman was a situstion

that would return to haunt the former when he assumed responsibilities
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for making deoisions 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 intereating man deserves a ocloser look. Parrott was commissioned
in the Artillery in 1824. He soon changed his branch to Ordnance. 1In
1836, he resigned from the service with the rank of ocaptain. For the
next thirty-one years he was superintendent of the West Point Foundry.37
His relatively cheap and easily produced design for rifled artillery
helped to £4ll the rapidly expanding Union need for guns. The fame of
his smaller artillery was uncontested; however, the tendency of his
larger ocalibers to burst made him a ocontroversial oontributor 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
cannon with wrought iron. He cast the barrels by the o0ld solid-oore
method. It was not until late in the war that he bagan to employ the
Rodman principle of ocasting, in addition to the wrought-iron band; in
the construction of heavy artillory.aa Although his servioce with the
Ordnance Department ended in 1836, like Rodman he was vulnerable to
implications that his success in selling guns to the Army was more the
produot of oronyism ‘han merit.

The Commnittee on the Conduct of the War took a hard look at the
money paid to Rudman and Parrott. Rodman had yielded the half interest
in his patent to Knap three years earlier in exchange for a payment of
1/2¢ per pound for all subsequent oastings; and as a civilian entrepre-
neur, Parrott claimed only a "fair" manufacturer's proﬁ.t.a9 These

explanations did not seem to disturb this particular group of lawmakers;

but congressional interest in the money paid to Rodman was by no means

b
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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 ip 1868 issued the opinion that a government
employee, in or out of the servige, should be permitted a patent right
on any invention, even though federal facilities might have been used
in the oreation 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 speocific plece 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
for a patent.éo The military ocourt's opinion was not a definitive
resolution of the patent problem; and, of course, its interpretation
was not available t§ 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 Ameriocan heavy artillery was made of the material. The
oomnittee acknowledged that the Rodman guns were among the best smooth-
bore, cast-iron pisces in any serwvice. But they thought that rifled
artillery was needed, and the adoption of rifling in large cast-iron
guna had bsen less than successful, as evidenced by the poor record of
the Parrott weapons. The committee rscommended in its peport that the
War Departiment introduce large-caliber, wrought-iron guns into servioce
as soon as Praotioal.31 Herein lay one of thes seeds of diffioulty that
was to degrade the effiolenoy of the Ordnance Department as an agency

of weapons development for the next fifteen years: with a steadfasiness

that constantly provoked the anger of its oritios, the Depariment




would remain committed to cast iron in the oconstruotion of heavy
artillery.

At the time the ocommittee oconduocted ita hearings, a large
wrought-iron gun was available to the Ordnance Department. Horatio
Ames, a New England industrial pioneer, began experimenting with the
construction of wrought-iron guns ahout 1851.38 Ten years later, the
Navy Department had given him an order for five 30-pounders on an
experimental basis. The price was too high, and the Navy deaclined to
order any moro.33 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 ocaliber,
the President promised to advise the appropriate authorities that Ames
be paid at a rate of 85¢ per pound of cannon veight.s‘ Interestingly,
Lincoln wrote a subsequent memorandum whioh 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 $1
per pound for each gun."35 Considering the relatively high first prioe
of the weapons, 85¢ (Rodman guns were being purchased for 7 8/10¢ per
pound),36 it was a curious memo. In any evant, 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,
Conneocticut. The board inocluded one Army ordnance officer, Major -
Theodore T. S, Laidley.av The first gun was sucoessfully tested, and
the board unanimously roporfed in Ogtober that:

+ « o Amea' wrought-iron guns possess %o 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 oharges; that they are not
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liable to burrat explosively and without waraing, even whon fired 3
under very Ligh charges; and that they are well adapted %o the :
wants of the servioe generally, but espegially wherever long
r ranges and high velooities are required,38

!
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Additional tests, at the time apparently successful, were being ]
made on the Ames guns when the inventor testified in the olosing daya '
of the ocongressional committee's investization. He stated that the

price of the fifteen guns was 854 per pound, but that the price for
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additional weapons would be a dollar. His explanation was that wrought-

iron weapons required much labor to produce and that the gost of both
labor and material had risen. Aues estimated that he could supply a

200-pounder (about 8-inch) for $28,000, In contrast, the largest Parrott

e Siic s ek

gun, the 300-pounder (10U-inch), was available for $5,000; and the
39

l largest Rodman smoothbore, the 15-inch, was being produced for $7,500.

In spite of the high price 6f the Ames weapon,the committee urged the

rapid adoption of wrought-iron guns.
Dyer had assumed the responsibilities of Chief of Ordnance mid-
é ' way through the congressional investigations. In Ootober 1865, nine

months after the issuance of the committee's recommendations, he

published his first annual report.

In that report, his emphasis on heavy artillery is clear. "The
ostimates [bvor'o] for the next fiscal year oel} for appropriations only
for continuing the armament of our permanent fortifications, and for the
work already begun for inoreasing the manufaoturing and storage capacity

40 .

of the arsenals, ., . . " However, in the appropristions for armament,

L the Ames gun was dropped from oonsideration. All rifled artillery

accepted by the Department was subject to proof-tests of ten rounds,
Two of the Ames weapons had burst in proof; a third, bored up to 8 inohes

in a separate experiment and fired iwenty-four times, also failed. Dyer
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announced that "The failures . . . indicate that these guns cannot be
relied upon, and that no more’ of them ought to be made for the depart-
nont.“‘l At the same time, he ordered the construction of all the
heavy srtillery carriages and cast-iron barrels that manufaoturing
facilities oould produoo.‘a This was the beginning of a great and
oontinuing postwar emwphasis by the Ordnance Department on the develop-
ment and produotion of cast-iron heavy artillery for coast defense.

In the five years that followad the war, the Department did a
negligible amount of work on field and siege artillery. In 1866, Dyer
reported that experimental wrought-iron field and sieges carriages had
been oconstructed and teated, It was certain, he said, that the new
designs would replace carriages of vood.‘s His optimism was premature.
Although the Department was not opposed to the use of wrought iron in
oarriages, the designs by Majors Thomas J. Rodwan and James G. Benton
progressed no further than the sxperimental stage. It was not the
fault of the materiel; the Chief of Ordnance subsequently deoided‘to
ignore further effort in the area for reasons of economy; he chose to
rely instead on the great glut o¥ wooden carriages produced during the
var.“ Before the decade turned, the Departmert did begin the design
of a 3.5-inoh field gun. It was to look similar to the 3-inch 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
stago.‘s

There was no pressurs 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 rifled 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 breech-loading (introduced
%o the Union Army in the Whitworth). In his words, "Thers is scarcely
any advantage in having a field-gun load at the breech; indeed, as far
a3 rapidity of firing is concerned, it is a diladvantago.“47 And
Willlam T. Sherman, when he became Commanding General of the Army,
stated clearly, "In field guns the experience nf 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
timo.“‘a Neither the Ordnance Department, the Artillery, the Commanding
General of the Army, nor the Caongress displayed much discernable
interest in the improvement of field artillery materiel., The product
of all this satisfaotion with the status quo waa that the Ordnance
Department was free to devote its energies to the dovolopm.nf of heavy
guns,

The controveray over the relative merits of wrought and cast-
iron oconstruotion did not effeoct field artillery. The 3-inch rifle, a
Department design, was wade of wrought iron; and the 10-pounder Parrott
had a cast-iron barrel with a wrought-iron band around the breech, both
served well during the war, With the relatively smwall 3-inoh rifle, the
cost of wrought-iron construction nevor became an issue; and the light
oharges 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 requiresments of heavy artillery.

The problem with heavy artillery was twofdld. First, the large

charges of powder used to drive heavy projectiles put tremendous explo-

sive pressures on gun barrels; thersfore, much strength was needed to
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to absorb the foroe. The second problem was that rifling inoreased
propellant pressures. The projectile of a rifled pisce engages spiral
grooves as it travels down the barrel; this causes resistence and a
buildup of gas pressure as the grooves impart a stabilizing spin. OFf
ocourse, the preasures can be reduced by decreasing the size of the pro-
pelling charge, and this was done; in a smoothbore, the charge was
about 1/2 of the woight of the projectile; and in a rifled piece, it
was about 1/10.‘9 But the oharge ocould only reduced to a certain point,
after that, the trade off in decreased range made rifling impractiocal.
Therefore, in order to maintain range in heavy artillery, a great
strength of metal was required to retain the propelling pressure.
Roqun had already ocontributed significantly to a solution of
the pressure problem in big guns. In 1859, for & while, he had shifted
his inventive genius from the casting of metal to the manufacture of
powder. For several hundred years it had bsen known that gunpowder
burned faster when it was ocoarse than 1% did when it was packed 15 a
finely powdered form. The reason was simple: ocoarse grains were
exposed to more air than packed, fine powder. Rodwan decided that by
carefully controlling the size of powder grains 1t would be possible to
vary the rate of combustion. To test his hypothesis, he had the duPont
Company produce six batohes of gunpowder, eaoh with a specified grain
size ranging from 0,10 to 0.40 inch. The test was a success; and the
Army quiokly adopted "mammoth" powder for heavy artillery (0.9 to 0.6
inoch), and "oannon" powder for field guns (0.35 %o 0.25 inch). The
larger grains exposed less surface to the air; therefore, they burned

more slowly. As a result, a dangsrous, instantaneous development of

great pressure from a large charge of powder oould be avoided without a
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significant loss in total propelling foroce. Rodman took his investi-
gations a step further with the introducticn of the "perforated cake,"
which was a compressed wafer o: gunpowder with holes throught it.bo The
improved design permitted inoreased acouraoy in the control of propul-
sive force, but the cost of production prohivited its adoption by the
Army.51 Rodman's work with powder oould not by itself sclve the pres-
sure problem in heavy artillery; designers were dreaming of guns of

yot greater size, and the use of rifling was adding an awesome oompli-
cation.

The technioal question that still faced the Ordnance Department
was what metal oould withstand the pressures in large artillery the
beat? Wrougyi and oast-iron construction each had weaknesses. Because
of the nature of its meanufacture, wrought iron could not be casi into
the shape of a cannon; pieces had to be made separately and then
welded together to build a barrel. The Ames gun was built primarily of
concentrio ringa.sa The welds were the weakest points in the oonstruo-
tion, and they contributed to the lack of uniform reliability of the
guns under the pressures of large ohargea.63

Cast iron had no welds; it was poured into a mold in the shape
of a cannon. It did, however, have drawbacks. Castings had been known
to burst spontaneously on oooling; and it was not uncommon %o find
oavities in the notal.b4 Dyer, responding to oharges in public journals
that cast-iron ordnance was worthless, found it necessary %o 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 ocast-
iron guns were condomned before they lefi the faotory.55 There was

another weakness to cast iron: it was brittle. Too brittle to take
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56
very well the pressures in large rifled veapons,

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:

e « o '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
calibre, 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 warrent.' 9

Although he realized that mors 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 renges. Smoothbores generally
had higher muzzle velooities than' rifles of the same caliber. Of
oourse, the advantage reversed at long ranges, because the velocity of
the spherical projectile dropped off more rapidly than that of the
slongated one. But,at ranges of 1,000 yards or less, the higher velo-

89
city of the smoothbore round contributed to its orushing effect. The
smoothbore Rodman guns were designed to "rack" the armor of ships--to

60
break metal by ocongussion. In contrast, rifled projectiles tended to
penetrate, whioh was to bg an advantage as naval armor improved.

In spite of the difference in opinion on cast-iron guns, Dyer
must have falt that his standing with Congress vas secure. He petitiona

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 Monroce, 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 dapository twenty-five miles away at Norfolk.

Dyer's problem began wvhen Virginia seceded. He said that he was unable

to retrieve the funds aftsr 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
The committee, in a harsh report that was

62
The Congressmen cast

Senate for investigation.
ocritical of Dyer, recommended against relief.
suspicion on the truthfulness of Dyer's evidence, all but charged him
vith negligence for not withdrawing the funds in time, and even implied
that he might have converted the money to his own use.e3 ‘

The committee was headed by Jacob M. Howard of Michigen, a

Senator placed among "the most radioal 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. I%
is impossible to determine how much, if at all, politios 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 Committes on

Ordnance, also headed by J. M. Howard, began hearings on the purchases,
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65

contracts, and experiments of the Ordnance Depariment., The investi-

gation lasted into 1869 and covered a wide range of Department activi-

ties. In the beginning, however, it fooused on Dysr's integrity in

past government purcheses of artillery ammunition. The committee

o e e

issued a speoial report on the matter,whioch ended with the recommendatiom
"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

o R S

position for personal financial gain.
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The history behind the accusation began in 1859, when Dyer, then

a captain, proposed to the Chief of Ordnance that the Depariment develop

o i

projectiles with soft metal expanding caps at the base for use in
'R rifled artillory.67 Like smoothbore cannons, most early rifled guns ;;
] wers 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; seocond, it had to fit

Gl e L

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 gd
a shell with a base that would expand under the force of explosion. 5;
It was not a novel idea: <the Minie bullet worked in much the same way;

68
3 five years earlier; but Dyer sesmed to think that the invention was his.

69
However, he never took out a patent on it. Dyer's design soon

;
:
and Ephraim Whitman, an American, had patented a very similar concept fi

appeared in shells manufactured by two oivilians, Robert Parrott and
70
John Absterdam. -

As the war entered its last years, several civilian inventors

sought government contraocts for artillery ammunition. One of these was
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Clifford Arrick, the designer of the Eureka projectile. The Ordnance

Department tested the shells provided by Arriok, Absterdam, and several
others. Of six shells tosted.'tho Bureka was listed as first in arder

; of merit, and\tho "Dyer" Absterdam was last.7l Subsequently, however,

é as Chief of Ordnance, Dyer purchased only 5,000 of the Eureka projec--

é tilss while Prdering 68,000 of the Absterdam variety.72

In Howard's congressional hearings, Dyer was accused of

ocollaborating with the "Absterdam party" for financial gain. An attorng

for Absterdam interests testified that A. C. Dickson, a contractor for

3 the shell, had promised Dyer monetary compensation based on the size of 3
. 73 1
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. 3

It was the ocommittee's conclusion that Dyer had been appointed 3

to the post so that the "Absterdam perty" might securs luorative

1 { contraots for artillery ammunition. Reférring to the vaguely detined

i "party," the Senate report states:

Impressing, . » . « , the Preasident [Linooln] and his political
friends, . . . their influence was exerted to induce General Ramsey
to issue a large order for these projesctiles, for service; but :
he Ramsoy] honestly and, as the result shows, most properly resista g
all suoh 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 succesded 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 mads
Chief of Ordnance, ;20 ‘Absterdam party' would got all the orders

they wanted, . . .

e e e, D

e

That Lincoln was interested in the shell is indisputable. He
75

did encourage a reluctant Ramsey to buy some for evaluation. And in

an order to Captain James G. Benton at the Washington Arsenal direoting

thaf a test of the shells be conducted, the President referred to
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76
A. C. Diokson 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
detsision.'r7

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 Ordnancs was incensed; and he Loldly wrote
to Secretary of War John M. Schofield requesting "y, « « . 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 Selsct
Joint Committee on Ordnance, . . ."'78 In response %o Dyer's request,

a military Court of Inquiry was convened in Washington in November
1868.79

The investigation of Depariment aoctivities begun by Senator
Howard's ocommittee in 1867 had continued through the session of the
Court of Inquiry. The question of Dyer's involvement with the
Absterdam 1ntar§sts 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 repor%, 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 royaliies already paid amounted to

about $263,660, of which half belonged to Rodman. The Congressman




o et S

SN M et el wtan ot T o e T I 7 S g e e T8 % 4y —— £ P Ao (o o

104

implied that Rodman, with Dyer's assistance, was becoming a rich man
as a result of his assooiation with the Ordnance Department.eo

At the time of the Investigation, Rodman was assigned as
Congtructor of Ordnance for the Department, a partiscularly sensitive
position for the wan under the circumstances. Among his duties was
respansibility for determining what kind of metal shoud be used for
gun oonstruotion.al

The parancia that Dyer must have felt was shared by at least
one of his interrogatora. A year earlier, the committes had passed a
resolution calling for a halt %o acquisitions of cast-iron heavy artil-
lery. The Secretary of War had subsequently ordered Dyer %o buy no more
without his authority.aa 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
have been provided by the ordnance departments of the army and na.vy."e3
Dyer had not made the category of "ignorant or designing persons”
suffioiently exclusive; it was too sasy for his congressional inquisi-
tors to infer that they might be inoluded. Dyer must have shifted a bit
in his seat as he explained thet, that had not been his intention.84

The anger of the Conzressmen was further excited by the testimory
of civilian inventors. Horatio Ames complained to the committes 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 pleces 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 hed been tested under gret

85
stirain, There was some validity %o Ames' charges. Even Major lLaidlay,
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an ordnance test offiocer, was willing to admit that the rifling and
powder were 1nappropriato.as However, in defense of the ordnance agen-
cles, it must be said that the guns were of a new construoction, and as
a result, excessive testing was not necessarily unroaaonable.av

Norman Wiard, another oivilian, was called to give his opinion

on heavy artillery. Like Ames, he had been disappointed in a past
attempt at a government contract. Wiard did not limit his oritiocism
to simple facts as he lashed out at the performance of military weapons
developers:

« o o« § how much life of citizen soldiers and honor of the
nation have been misdireoted and wasted, . . . I am, . . . con-
fident that no example of such imbeocility of invention and paucity
of practical results ever bsfore attended an effort conducted

vith so muoh flourish, on so grand and exgonaivo a scale [the
development of heavy artillery] y s oo e 8

The tone of Wiard's condemnation was reflected in the final conclusions
of the committee.

In February 1869, having completed its work, the commnittee
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 oritical of ordnance officers for failing to pro-
vide the nation with effective, rifled, large-caliber guns. European
designers had done no better, and the Congressmen were willing to admit

89
it, but that did not mitigate their anger. They charged the officers

of the Department with incompetenocy:

Mechnios is an exact science, and ignorance . . . in the construo-
tion of guns would seem to show either want of knowledge of its
principles, failure to understand their appliocation, or super-
ficiality of investigation, surprising in men whose mgads have been
from boyhood trained in the direction of a specialty.

Also, they accused them of laziness:

¢« « o , the ordnance officers, knowing their positions secure to
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them for life, have not felt the incentive to exertion and
improveuent which stimulates men not in government employ, and
they have become attached %o routine and to the traditions of
their corps, Joelous of innovation and new ideas, and slow to
adopt improvements, 1

And, they called them arrogant:
« o » 5 thege officers, educated to a specialty and proud of their
positions, come to look upon themselves as possessing all the
knowledge extent upon the subjeoct of ordnance, and regard citizen
inventors and mechaniss who offer improvements in arms as ignorant

and designing persons, ggd pretentious innovators, who have no
olaim to oonsideration.

But, perhaps the most damning accusation was oconflict of interesst:
« « o prominent officers have been inventors of arms, and have
possessed sufficient influence to secure the adoption and retention
in service of their inventions trgguantly without dus: regard to
the question of real merit, . . .
It would be no understatement to say that these were strong allegations
oé general misfoasaﬁoe. The record o® the Ordnance Department was
certainly not above suspicion, but by the late 1860's antagonisms
between the committee and the Department seemed to maintain their\ovn
wmomentum, the product of emotion as wuch as reason.

The Congressmen recommended that officers be prohibited patent
rights on inventions used by the governmsnt.94 The poli'lcal hazards
of holding a patent were clear. Although officers ocontinued to produce
novel ideas that contributed to the development of American 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 committee moved
on to attack the very existence of ‘the Ordnance Department. They
recommended that it be entirely abolished and that its dutles be

95
transferred to the Artillery. The rscommendation rekindled an
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argument that had swoldered osver aince the establisihment of the

Ordnance Department.

The committee made other recoumendations, but the one of wmost
immediate importance to the Ordnance Department was that work cease
entirely on the armament of fortifications. The Congressmen wers not
opposed to coast defense, but they were very much against Dyer's program
of aoquisition. 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 new plan %to satisfy the requirement by rifling
Rodman amoothboroa.ge The record of cast-iron, rifled artillery was
by no means excellent, but it was not clear that any other metal was
better. The commnittee stopped short of recommending that Ames' gun
be adopted; it did, however, insist "That every encouragement should be
given %o inventors [civilian] , and & full and fair trial accorded to

all devices offersd 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 committee's investigation. The evidence against the Chief of -
Ordnance was reheard by four general officers headed by George H. Thomas
(of Rock of Chickamauga fame). The court cleared Dyer of all charges
of misconduot. On the central issue of the alleged manipulation of
contraots for personal gain, the generals det;rminod that Dyer had
received no compensation and that any oclaim by Dyer for royalty rights
was no more sinister than the simple ", ., . pride of an inventor or a
desire to protect the interests of the United States."ga The court did

not accept the allesgation that Dyer sought financial compensation. The
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f£indings of the court give the faint appearance of a "whitewash;" but
on the other hand, Dyer seems to have been somewhat "railroaded" in the
previous oongressional hearings.

Whatever the truth may be, the case presented by Dyer's detrao-
tors was seriously injured by a countercharge made by Major Benét and
oonfirmed by Benjemin Hotohkiss, a notable civilian designer of ordnance
Benét deolared that Clifford Arrick, had asked Hotohkiss in 1867
". « « t0 Join a ring of apeculators in projectiles, in order to recon-
struot the Ordnance Department for the purpose of putting their own
projectiles upon the government.. . . "99 Arrick, one of Dyer's ac-
ousors, vas the inventor of the Eureka projectile whioh 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
oourt recommended that no further action be taken against Dyer.
President Grant approved the recommendation of the court in May 1969.100

No doubt bolstered by the court's deoclsion, and as if to prove
that he could not be intimidated by the weight of congressional oriticim
against him, in 1869 the irrepressible Dyer continued his emphasis on
cast-iron weapons. The engineers of his depariment suoccessfully
inoresased the propelling charge for the 15-inch smoothbore, giving it
greater effectivensss and new importance, acoording to Dyer. In additim,
they were conducting expsriments with smoothbore guns of even greater
size--two 20-inoh mammoths that had been built earlied in the decade.

In his ocontinuing work on smoothbores, Dyer was supgortod by William
Shermen, still the Commanding General of the Army.l : In a letter to
Dyer, he wrote, "I have no faith at all in long range firing on land or

on the seacoast, Either a 10-inch or 15-inch smoothbore has range and
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aocouraocy enough for practioal effect." Sherman's only Sgoonmnndation
l

on rifled artillery was thet experiments should csontinue.

Earlier, with the approval of the Secretary of War, Dyer had
ordered the construotion of seven ocast-iron, rifled guns in calibors of
8-, 10-, and 12-inchea; and, it was with embarrassment that he had to
admit that several had failed in receant experiments. However, the Chief
of Ordnance finally appeared to be willing to give the ldeas of oivil-
ians a fair hearing: he secured permission from the Seoretary ¢f War to
soliolt the construction of one 10-inch and one 1l2-inoh wrought-iron
rifle from any manufacturer who would agree to his specifications. His
prinoipal requirement was that the inventor would be paid double the
cost of a cast-iron gun if his wrought-iron weapon proved to be twice as
durablo.lo‘ If the Ames' price 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 i3 easy to see why ihere was no rush of appli-

105 .
ocanta. If Dyer was a rascal, he was certainly an unreconstructable

one.
His intransigence was wet by equal stubborness from Congress.

In 1867, the Aruy board on coast defense had recommended the acquisition

of large-caliber artillery in the following numbers and types: 810

smoothbores, 810 rifles, and 300 mortars. Three years later, not one of

the gu:gshad been provided, despite Dyer's repeated annual request for

funds. Even the Chief of Ordnance's asaurance that Rodman's patent

had expired could not pull money from the lawmakers for cast-iron
107
artillery.

The Ordnance Department ended the decads of the 1860's

alienated, in general, from the community of civilian ordnance inventors,
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estranged from Congress, and firmly committed to the construction of
cast-iron heavy artillery; all of these were liabilities. The oontro-
versies that boiled around i)yqr oertalinly reduced the efficiency of the
Department, although the total effect 1s imposaible to gage. The
Department entered the next decade under the full weight of its handi.

oaps from the last one.
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CHAPTER V

1870-1874: SCATTERED SEEDS OF TECHNOLOGICAL CHANGE

The first¢ half-decade of the 1870's was a period of stagnation
in the development of Ameriocan field artillery materiel. At the sawe
time, however, it was the seedground of several ideas that would help to
d;tormino the direction of future development. The initial recsptive-
ness of the Ordnance Department to some of the ldeas was unonthusiastio
at best. The ideas would flower at various rates; a few would not reach
full bloom for many years. As the agency charged with the development o
materiel, the Ordnance Depariment, with its atrengths and weaknesses,
was at the oenter of the evolutionary process.

In 1870, Dr. William E. Woodbridgs, of New York, attracted Dyer's
attention with a plan to construct a 12-inoh rifled gun of bronze and
viro.l Woodbridge had pioneered the wire construction of cannon berrels
in 1850. His pian was to wrap wire upon an iron tube and then strengthm
the windings by brazing them with molten brass. In the early 1860's,
he had successfully construoted a 2.5-inch gun on his prinoiple, but an
attempt at a 10-inch modsl ended in failuro.a Nevertheless, Woodbridge's
plan was later reviewed by a board of officers, vho recommended that it
be used for the comstruction of a 12-inch rifle. The recommendation
was approved by the Chief of Ordnance and the Secretary of War in 1870,
Dyar then requested tha; Congress provide $200,000 for the manufacture

and test of the weapon.

His request for money was made necessary by a law passed by

111
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Congress that year, which required that the unexpended balances of appro-
priations not designated as permanent or indefinite be returned to the
government surplus fund. The act removed auch money from further
Ordnance Department use. Dyor-had planned to use unexpended funds for
the purchase and test of the Woodbridge voupon.‘ The oongressional move
caught him by surprise, and denied him the flexibility that he had
previously enjoyed in the use of unezxpended money for development pro-
Jeots. To no avail, in October 1871, Dyer repeated his request for
funds for the Woodbridge gun.5 Meanwhile, there had been a war in
Burope.

In July 1870, France had declared war on the German Confsderatim
headed by Prussia. It was a praoipitous move by Napoleon III, Emperor
of the French. Within two months,his armies were shattered, and he
was & prisoner, Although hostilities continued until May 1871, the
sviftness of initial German sucaesses captured the imagination of the
world.

The Austro-Prussian War in 1866, coming as it did only a year
after the end 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 tendenay of the Army to look inward on
itself had dissapated enough to permit some absorption of the lessons of
the Franco-Prusaian confliot. In general, the artillery lessons .l the
war served only to reinforce the concept of direot 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 praoticabls. They placed guns

near the head of an infantry column with the intent of bringing massed
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6
fires upon the enemy as soon as contact was made., Against infantry in

i the open, artillery was deadly; but when riflemen firsd from behind
: 7
cover they could stlll drive guns from the fleld, At the start of the
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war, thers was some question among foreign observers about the effective-

“wr sy

ness of the participating field artillery, particularly that of the

: . 8

fj French. However, the conflict had not raged long before the power of
v 9

S the Prussian guns becams evident.

The effectiveness of the Prussian guns was the greatest tactical

surprise of the war, Four years earlier in the war with Austrie, the

TR W 0

Prussian field artillery had performed poorly. At that time, they used

a mixture of both smoothbores and new rifled breechloaders. Also, they
oemployed the Napoleonioc tactic of retaining a large portion of artillery
in reserve. In the four year interval that preceded the war with _%
France, the Prussians gave great emphasis to the lmprovement of their
artillery. In essence, they did three things: stressed treining,.

equipped themselves oompletely with rifled breechloaders, and abolished 3

the concept of an artillery reserve. In contrast, when war cems in 187Q

the French still used rifled muzzle-loaders and ocontinued tc hold many
10

- of their guns in reserve for special concentrations. In the test of

MT LN CA e 2 g,

battle, the Prussian artillery achieved a clear superiority over that of

the Prench.

ISP RLY, A

In hindsight, the advantage of bresch-loading artillery seewms

indesputable; but the matter was not so clear in 1870. An observer for
the British press reported from Metz that Prussian gunners often had
difficulty 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.

Even the advantage of massing all guns to the front rather than
retaining some in reserve did not universally impress soldisrs. In the
United States, influential arfilleryman had been proponents of a reserve
before the War of 1870, and their advocacy was little reduced by the
results of that conflioct. The American artillery historian Lisutenant
William Birkhimer refleocted the prevailing attitude of his contemporaries
in the 1870's when he wrote ". , . it is not admitted that this l}ha
Prussian deployment of all guns| is the only proper method."lz 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
acoruaed to th; commandesr who withheld a portion of his artillery from
the battle, with the intention of concentrating it at a deoisive plece.]3

The attitude of American artillerymen, as typified by Birkhimer,
was, in part, the result of a lingering belief in the Napoleonio
decisiveness of cleverly exeouted 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 firepowsr.
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 fivil 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 tacticd
defense. By 1870, both the Prussians and the French held the opinion

that modern firearms gave the defense a dovastating advantage. The

Chief of the Prussian General Staff, Helmuth von Moltke, had a plan to
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avoid deadlock: 1t was to bypass defensive positions, if poasible,
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«
tempt to compel the enemy to attaok.ls In battles up to and including
Sedan, it was typioal that German columns would move to ocoupy 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-
ened seotcr.l6 The tactic gave the invader the advantages of the
defense.
17

Trenches were used during the Franco-Prussian War; but the
deadlock that they had helped to generate six years earlier in the
American confliot failed to reappear. 0f 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 oonsiderations that contributed to
the succesful mobility of the Prussian Army: the quality of generalship
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 resull
the challenge that the trench posed to the concept of the direot-fire
employment of field artillery was reduced., This inconsistenoy in the
test of war led to a rehabilitation in the reputation of direct-fire
field artillery.

Historian J. F, C, Fuller has cited the Franco-Prussian War as

18
an example of the growing power of artillery over infaniry. Without
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question, the deadly effeot of field guns againat men in the open had
been desmonstrated; but the truth of thst matter had never been in doubt.
What was absent from the war was the full effect of the neutralizing
power of the trench--a power so aptly demonstrated in the earlier con-
filst

It wag not long after the War of 1870 that experiments in both -
Bavar*ia and Switzerland, reported in America, tended to refute any
perception that the relative pawer of field artilléry 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 correlation
of the results to the reality of the battlefield was diffioult.lg Be-
twveen 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 breach-loading rifles was mhging

even shallow sheltsr trenches practiocal. Infantrymen could load the

new weapons from the prone position., Within four years after the ¥War of

1870, the U.S. Army began %o 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 sxtensive than any the Army
20
had yet employed. In Europe, the Austrians would not allow even the
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frozen ground of winter to deny them the cover of fleld fortifications;
it was reported in the United States that they had successfully tasted 5?
the protection of aﬁow perapets against both rifle and artillery rire.al L
Although field fortitiéations had not been a significant faotor in the

War of 18T0, concepts of their employment were growing.
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I2 the Franco-Prussian War had any effect on American ordnance
development, it was to reinforce satisfaction with the status quo. Not
surprisingly, the most immediate effect of the war was the precipitation
of another integrity controversy within the Urdnance Deparimsni. In
Fobruary, Ssnator Charles Sumner iniroduced a resolution in the upper
house calling for an investigation of the sales of ordnance siores made
by the government during the war. The resoluiion we: accompanied by an
allegation of collusion beiween American officlals and arms purchasing
agonts of the French government, with a subsequent lack of accounta-
bility for up to $1,‘700,000.22 Both the Senate and House initiated
investigations into the matter.z3

The end of the Civil War left the United States with a great
surplus of war materiel. It was government poliocy to dispose of un-
needed ordnance storaes in either public or private sales. The Ordnance
Department handled the sales.24 Aftor %the initial disasters suffpred
by the French in 1870, they began %o purchase great numbars of surplus
weapons 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
purchasing through various private oontractors.25 Sumner alleged that
ordnance officers dealt with the contractors knowing that they were
acting as agents for the French government.26

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 Frenoh.

27
Belknap then ordered the sales to cease, Althcugh Dyer axposed Squire
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as an agent of France, the Ordnance Department seemed to permit sales
to other sontractors. Signifiocant quantities of weapons continued to
move through fhe port of New York. The ordnance officer in charge of
the sales was Major Silas Crispin., There was no evidence presented to
o investigating committees to indiocate that Crispin knew where the
weapons were bound; however, employees of the Ordnance Department
delivered the materiel to plers for shipment; much of it was loaded on
French ships; and it was common knowledge at the docks that the vessels
were returning to !ranco.za 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
wArsag but the majority ooncluded that the Department had exercised
diligent care to make no sales to either bolligorent.zo
The Senate Select Committee under Hannibal Hamlin went a step
further; in a reinterpretation of the status of a neutral, it declared
4hat sales direotly to Louls Napoleon himself would have been prop;r.
And in a surprise move it oriticized 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
Frenoch legation, the Marquis de Chamburn, to aid a relative, Monsieur
Psce, on trial in France for the misappropriation of government funds.

Pace had been & French consul in New York,and he was apparently invelved
in weapons purchasing. The Marquis de Chamburn first approached Senator
Patterson and then Secrdtary Belknap with an allegation that the lost
funds had been misappropriated within the War Department. When the

Frenchman failed to spark an investigetion, 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

conolusion of the investigation in May, the Seleoct Committee included in

its report:

Had Senators Sumner and Schurz applied to the Treasury and War
Departments for information upon this subject, whioch they oould

have done, wvith the slight inconvenience of five minutes walk,

but which they omitted to do, they would have learned all of the
material facts wvhich it has cost the Government thousands of
dollars to ascertain by this investigation. They would have learned
that there was no disorepancy between the acocounts of the two
Departments, and that there was no fraud nor violation of the law

of nations in the sales.32

The truth of the matter, like the earlier controversy over the
Eureka shell and Dyer's appointment as Chief of Ordnance, was clouded by

the opaque reality of politics. Sumner and Schurz were two Republiocan
33

Radiouls who had broken with Grant early in his adminiatration. In
fact, Sumner was forced from his chairmanship of the Senate Foreign

Relations Committes in March 1871 as & result of differences with

34
Grant. The political cleavage was clear, when in 1its report, the

Seleoct Committes referred to Patterson and Belknap as "friends of the
35

Administration,” in obvious contrast¢ to Sumner and Schurz. Inoiden-

tally, the earlier nemesis of the Ordnance Department, Jacob Howard, was
36

ns longer in the legislature. Whether by merit or the vissioeitudes

of politios, Dyer and his depariment 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 Committee, 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 oriticel condition, that an examination now would
37

endanger his life." In deference to his health, the House committee
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38
excused him. With similar consideration, his superior, Belknap,
ocoasionally went to see him, rather than giving him the trouble of
climbing the stairs to the Secretary's bttioe.sg The poor health of
its chief and the distractions of the recent investigations hardly
enhanced the efficiency of the Ordnance Uepartment.

By wid-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 lald down their rules for the tests. The Department was required
to evaluate at least three different models of heavy ordnance as selecta
by a board of officers appointed by the Secretary of War., An additional
requirement of significant importance was that the weapons svaluated
had to contain breech-loading as well as muzzle-loading modols.‘o

Breech-loading was a relatively new and untried concept in
heavy artillery. Although the idea of loading a cannon from the r;ar
was quite old, it was not until the 1850's that the system was effec-
tively adopted to even light artillery. The English Armstrong and
Whitworth field guns were breechloaders, as were the Krupp weapons used
by the Prussian field artillery in 1870. In spite of thess early
applications, there was no universal agreement on the value of the
system over muzzle-loading.

The principal diffioculty with breech-loading artillery was the
escape of propellant gas around the breech mechanism, High ignition
preassures were itrapped by the solid butt of a muzzle-loader, but they

tended to force their way past the movable parts of a mechanical breech.

This would cause a fouling of the bresch mechanism and a loss of
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propellant force. The difficluty inoreased significantly with the
high propellant pressures generated in large, rifled artillery. In
fact, the difficulties were such that ordnance producers in Great
Britain, who had pioneered breech-loading design, virtually gave up
the effort and returned to the production of wuzala-loadors.‘l Howsver,
the trend in artillery was toward larger and heavier guns; and as barreX
lengthened and pleces became more difficult to maneuver, muzzle-lcading
became inoreasingly less efficient.

It was relatively sasy to load a field piece from the muzzle;
therefore, there was no real need to wrestle with the difficulty of
breech 1nprovogont in light guns. As a result, in Amerioca, the needs of
heavy artillqry tonded to drive what search there was for an effective
breech design. However, it is noteworthy that it was not a military
officer, but Congreas that initiated the search.

In response to the requirements accompanying the 1872 appro-
priation, the Secretary of War appointed a board of officers %o oiantno
the plans and models of heavy ordnance offered by hopeful designers.

The Board on Heavy Cannon consisted of seven officers: four from the
Ordnange Corps, two from the Artillery, and one from the Corps of
Engineers, Colonel Robert H. K. Whiteley of the Ordnance Departiment
headed ths board. Among the other ordnance members weres Lieutenant
Colonel Theodore lLaidley and Major Silas Crispinfa (Like Dysr, Laidley
and Crispin had besn the subjects of innuendos of improprieties in
prsvious oongressional investigations.)

The board convened in New York City on 10 July 1872 and complets
its work by the end of August. During the session, it reviewed foriy

43
proposals and chose nine for test by the Ordnance Department. The
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nine weapons seleoted are shown in table 3. The variety of bro%oh
designs submitted by i-terprising inventors is interesting. Two of

the designs are shown in figure 8. It is worth noting that the idea

of oonverting Rodman smoothbores to rifles by lining them with tubes of
wrought iron or steel was given to the Ordnance Dopariment 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 guns would probably consume all
of the year 1873.‘5 It was a very optimistic prediction., In reality,
the report initiated an effort that would drag on for a decades.

Although the affair was lengthy, it was of some benefit: it not only
sparked interest in breech-loading, it briefly initiated the first
serious American counsideration of guns made of steel.

One of the weapons seleoted for test was a steel, rifled breech-
loader produced by the German ordnance manufacturer Friedrich Krupp.
Three years sariier, Krupp had offered to provide the United States
with an ll-inch gun for evaluation. At that time, Dyer consulted with
the Commanding General of the Army, Sherman, who stated that he likead
the gun but that he was opposed to purchasing foreign weapons except
as a model or oxperimont.46 When Congress finally provided developmeantal
funds in 1872, Dyer solicited a price from a Krupp agent. When he was
told that the cost of 12-inch gun with carriage would be $48,500, Dyer
dropped the idea of purohasing the German weapon. He concluded that,
"An armament composed entirely of such guns would, it is believed, cost
more than the most expensive fort of modern oonstruotion."47 Not only

was the cost of a single gun high, but Krupp stipulated that should his

gun successfully pass the evaluation, the United States would be

i I EOT SUL D Ly SR Ve PPUY SUWEN der. s a R R LEHED X, <
A : O it
. b

ot o ke it a

L TR T P .




Ecae,

TEF Y
2T

123

TABLE 3
WEAPONS SELECTED FOR TEST BY THE
BOARD ON HEAVY CANNON, 1872

Muzzle-locaders

W. B. Woodbridge's 10-inch rifle
Alongzo Hitchoook's 9.inoh 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

Friedrioch Krupp's system

E. A, Sutcliffe's 9-inoh rifle

Nathan Tompson's 12-inch rifle

Prench and Swedish systems

Miscellansous*®

H. F. Mann's 8-inch rifle (breech-loader)

A. S. Lymen's multicharge,6-inch rifle (breech-loader)

SOURCE: U.S., Congress, House, Report of the Secretary of War,
Ex. Doo. No. 1, 42d Cong., 3d sess., 1872 pt. 2, 1:940; U.5., War

Department, Ordnanoe Department, Gun “aking in the Unitod States, by
Rogers Birnio (Washington, D.C.: “Government Printing Office, 1§b7),
pp. 20, 21, 29; and U.S., Congress, House, Report of the Seoretary of
War, vol. » BEx. Doc., No. 1, 44th Cong., ad sess,, 1876, pt. 2, p. 5%.

NOTE: *It is not olear from the record why the guns designed
by Mann and Lyman were listod as miscellaneous.
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FIGURE 8

TWO BREECH DESIGNS SUBMITTED TO THE
BOARD ON HEAVY CANNON, 1872

il

]

Design of John B. Moody

: | ' j / Z v :
; PG V4 7 - ! g
i —
Design of L. M, Lull and J. T. Starr
.F :
' SOURCE: U.S., Congress, House, Report of the Secretary of :
War, Ex. Doc. No. 1, 42d Cong., 3d sess., 1372, p¥. 2, pp. 427, 431. :
i
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contraotually bound 4o purchase several more. Congress balked at this
domand, and as a result, the proposed test of the Krupp weapon was
abandonod.4a Although 1t came %o nothing, the initial oconsideration of
the Krupp weapon was the firat serious interest shown by the United
States in steel artillery.

Wrought iron has a low ocarbon content; cast iron has a high
ona; somewhere botween the two lies steel. There are many types of steed
with widely varying percentages of carbon. Wrought iron is made by
heating iron ore %o a pasty mass in a charcoal firs. In the process,
some carbon is absorbed by the metal. The ancients wers limited to the
production of wrought iron simply because they did not have furnaces hot
enough to ooqvert iron ore into a fluid state.49 Eventually, methods
were devised to provide the necessary heat so that ore vould be melted
and then cast into desired shapes. This reduced the expense and in«-
oreased the versatility of iron. However, in the mwelting porcess
iron absorbs large amounts of carbon,which makes the coocled matal‘brittlz.
Cast iron, although it 1is inexpensive, is not an ideal metal for large
gun construotion because of its low elasticity. Essentially, stsel
is molten iron that has been partially decarbonized., The result is a
ocastable, slastic metal,

In 1740, Benjamin Huntsman, en Englishwan, had devised a method
of producing orucible steel; however, it was a very expensive proocess.
Subsoqﬁently. an American, William Kelly, discovered that molten iron
could be decarbonized simply by blowing air through it. 1In 1855,

Henry Beasemer, another Englishman, used Kelly's idea to oonstr\ggt an ore

oconverter, 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 gunmakers to employ steel in artillery conmstruction.
For many years, the Krupp works in Germany had produced guns from stoof} }
and the English Whitworth field pieces were made of the material; but, |

in general, ordnance designers continued to use older metels. Steel

was stlll more expensive than ocast iron; and Besgemer steel, the least

i expensive variety, had developed the reputation of changing wmoleoularly
. 58
| into an unsafe, fragile form. The science of steel production was
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83
84111l relatively new, and muoh was yet to be learned about the metal.

In any event, in the early 1870's there was no facility in the United

3 States capable of producing steel of the quality needed for gun construo-
54
tion.

L o 2

1 The prevailing requirements of field artillery design were inca-

pable of producing interest in stesl. Both wrought and cast iron were

fully able to contain the propulsive pressures of light, rifled gune.

é ‘ A desire for longer range or greater caliber in light pleces might have
% : oreated a need for a better metal, but neither the Artillery nor ého

E 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 oontrast, the esocalating race between artillery and naval armor
oontinued %o 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 ocontrol through the use of fluld compression. The
idea appeared in 1867 when a board of Army Ingineers reviewed a proposal

submitted by James Ryan, a oivilian inventor. Ryan had conceived of
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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 guns, The prinacipal vaLuo. as he sav it, was the ease with which
the floating turret would be rotated., His ooncept was quiockly dis-
missed as impractiocal 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
t0 this subsidiary plan;55 but the idea lay dormant for s while.

Formerly, the recoil of heavy guns on ships and in fortificatiors
had been controlled by a variety of mechanical devices‘ranging from
simple ropes %o mechanically complex counterpoised carrieges.ss As
guns grev in size and power, the prodlem of efficient recoil control
beocame more diffiocult.

In 1871, Dyer noted that the old iron ocarriages of the 10- and
15-inch smoothbores could no longer adequately contaln the recoil gene-
rated by the large propelling charses then in use with the veapon§.57
The next year the Department began to experiment wih pneumatic buffers.
Dyer quickly became an advocate of the devices:

e « « , the buffers perform their work so freely and smoothly as to
solve the very diffioult problem of platform constructions, which
under the old methods of oheoking the recoil were often shattered
by the shook and strain.. . .

A board of five officers headed by Liesutenant Colonel William
H. French of the Second Artillery convened in New York City in January

1873 to review and report upon s variety of proposals on heavy artillery

59 .
carriage design. The Board on Gun Carriages was packed with talent.

For instance, Colonel French had collaborated witu William Barry and
Henry Hunt during the Civil War in the authorship of a popular manual

of artillery tactics. Also, the board contained Major 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 partiocularly quick to point out in his annual report
that every facility was given to inventors who wished to submit their
proposals and that a wide range of designs were examinod;eo Perhaps
Dyer was trying to smooth his relations with Congress. The lack of
appropriatlons 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. 1In the end, it
recommended gor trial the six inventions shown in table 4. Dyer
narrowed thevsaleotions even further. He recommended that the Ordnance
Departwment design, figure 9, be adopted for service and that Major
Benton's apparatus be tested. The other designs would be ". . , experi-

~61
mented with whenever funds are available for the purpose. Belknap

approved Dyer's reoommondation._s2 Whether by merit or design, the
familiar pattern of Ordnance Department preference for its own work
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
the Corps of Engineers offered tvelve.63 It was evidance that the
participation of artillery offloers in ordnance cdesign was minimal, even

in open compatition. It is not enough to say that artillery talent mighh

not have participated because of the predilection of the Ordnance
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FIGURE 9

15-INCH BARBETTE CARRIAGE WITH
TWO AIR CYLINDERS

e

SOURCE: U,S., Congress, House, Report of the Secretary of
War, BEx. Doo. No. 1, 43d Cong., lat sess., 1873, pt. 2, 3:459.

NOTE: The aylinders ocan Le seen on the front of the weapon.
They were connscted to both the upper and lower carriages. When the
gun fired, the recoil drove the upper carriage backward activating the
pistont in the air oylindera. Tis back end of the lower ocarriage
was higher than the front so that gravity ocould be used to roturn the
gun to battery.
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Department for its own designa; the heavy partiocipation 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 waneuvering

heavy guns Major J. G. Benton, Ordnance
15-inch barbette carriage

with two air-oylinders Ordnance Department
Counterpoise gun-cerriage Captain A. R. Buffington,

Ordnance

Device for checking recoil of Captain J. Wall Wilson, U.S.

heavy gun Revenue Marins
Counterpoise muzzle-pivoting

gun-sling Captain W. R. King, Engiaeerc
Depressing oarriage ) Captain W. R. King, Engineers

SOURCE: U.S., Congress, House, Report of the Secretary of War,
Ex, Doc. No. 1, 43d Cong., lst sess., 1873, pt. 2, pp. 457-458.

In any event, the concept of using a compressed fluid to control
recoll, an idea to which the Ordnance Department was now firmly commi ttal,
was oritical to the achisvement of the high rates of accurate fire tha+t
would cheracterize artillery by the turn of the century. Fisld 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 recoll was vital to the eventual emergence of the concert
of indirect fire. However, this is a look ahead, and i% would still

be many years before compressed fluid would be ussd to control recoil

in field guns.

PV SRR IS S U S s . o e
et SO TR S S TP VP Sttt s bt At L Dbt . T T W T

byl Lo ok S, HRRINIY A il s it i

) e Sl B R,

L U R P S




131

In contrast to the enthusiasm shown by Dyer for advance in
carriage aoonstruction, Ordnance Department efforts with new designs
in rifled artillery languished, By late 1873, none of the weapons that
had been faoommended more than a year earlier by the Heavy Gun Board
wore ready for tests. Dyer attributed the delays to the necessity of
overcoming the novel construction requirements of the new designs.64

It would not be unreasoneble to question the sincerity of Dyer's
commitment to change in heavy artillery &esign. He held that since
"+ « « no rifle of large caliber has yet baen adopted for our service,
our present wants can be best met by providing . . . smoothbores . . .”
0f course the smoothbores were of cast-iton 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-
iron riflos.ss These weapons wers geparate 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 resurrsesotion of a design by |
Rodman that had been considered but not recommended by the board.sq
Dyer's stated reason for sponsoring the construction and test of the
12-inch weapons was that recent advances in pressure control in powder
promi:;d to make ocast iron by itself practical for heavy rifle ocnsiruc-

tion, To give force to his requests he stated in his annuel report of

1873:
« » « Should war with any naval power find our harbors open to the
attack of iron-clads and their heavy guns, without proper provision
having been made for a suscesful 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

f£irst orisis was over olaims against Great Britain for constructing and
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assisting Confederate naval raiders. The "Alabama olaims," 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 geemed to

70
be a posaibility. The orisis soon pagsed, but the Alabama issus had
not besn 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-ihree members of
the orew, including Americans, wers executed. In November 1873, Grant's
cabinet met and ordered war preparations, to inolude the movement of

7

ships and troops to the Florida and Gulf coasts. In the end, this
seoond orisis, like the first one, passed peacefully.

The Virginius issue was still cooling when Sherman analized the
needs of national defense for the House Committes on Military Affairs.
About coast artillerymen he said, ". . . you have no more valuable

72
gervants 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 railroads, whereby five, ten , or fiftesn thousand
men may be picked up and {hrown from one point to another with
great rapidity, and with absolute certainiy, 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 soms rich city like New York or Boston, whioch is very
tempting to an enemy like England that wight dash 1in, 1a; the city
under ocontribution, and get out before we oould wake up. 4
The threat of seaport ransom seems alightly overblown even in a nine-
teenth-century 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,
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and oonsidering 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 constiruct great numbers of cast
iron, smoothbore, muzzle-loading weapons at a time when other metals,
rifling, and dreech-loading were growing in iaportence, Even Sherman
urged caution in a proliferation of coast defenses., He felt that it was
better to site guns centrally for movement to thresatened points, as the
situation might dmmnd."5 In any event, Congress was not inclined to
pay for the great number of old model weapons desired by Dyer.

Although the artillery acquimttion effort of the Ordnance Depart-
mont was oriented on the needs of coast defense, in 1873, for the first
time since the Civil War, a small step 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
piece, figure 10, The money was contained in the same bill that rpservd
the $250,000 for the consiruction and test of heavy ordnanoo.76 Although
the oconirast between the two sums is sterk, it was a beginning. The gun
was a 3.07-inch, steel rifle manufactured by the South Boston Iron
Compeny.vv Dyer proposed to take the Moffatt gun and test it against
service muzzle-loaders and a breech-loading field piece that had been
given to the War Department by the government of Gormany.78 However,
hastevas not a oharacteristic of the Ordnance Department, and tests of
field artillery, like the evaluation of rifled heavy guns, would drag
on through the decade.

I% is not olear whether the stesel 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 Zngland. American indusiry
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FIGURE 10
MOFFATT BREECH-LOADING FIBLD PIECE

SOURCE: U.S., Congress, House, Report of the Secretary of
War, Ex. Doo. No. 1, 44th Cong., 2d sess., 1876, pt. 2, 3:app. h,

plate II.

NOTE: The weapon is shown in the open breech configuration.
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was producing stesl, but it was not of the quality needed for cennon
construotion. In faot, it was not until 1883, that the quality of
American steel gunmetal production began to equal Europe's.vg |

As the Ordnance Department %took its first hesitant step 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 governmeut was considering the adoption of
a metallic cartridge case for its new bronze, breech-locading, 3-inch

80
howi tzer. In Austria, the government had soliocited dasigns for

shielded Gatling guns.al It was the first attempt to enhance the direct
fire capability of fisld 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 manufacturing plant burned; but a group of English gentlemsn soon
constructad their own faoility to produce the povdor.82 Thus the.desire
of bird-shooters to be dons with the clouds of amoke that attended their
reoreational firing helped to maintain lnterest in a revolution in
powder design, although,for America, the revolution would be particularly
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 Committes on Military
Affairs oconducted a study on the posaibls reorganization of the Army
Staff. The Congressmen reviewsd several issues; two in particular im-
pinged upon the future role of the Qrdnance Department as an agency of
weapons development: <+the potential oconsolidation of the Department with

the Artillery, and the possible aubordination of staff agencies to the
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Commanding General of the Army. In conducting its study, the ocommittee
digested the opinions of many officers, both active duty and retired,
sovéral of whom were among the highest ranking soldiers in the lu‘mw.a:5

On the first issue, the potantial consolidation of the Ordnance
Department with the Artillery, the split in opinion among soldiers is
interesting. Of thirty-one officars questioned, only nine thought that
the two branches should he combined. And out of seven  artillery
officers, only four werein favnr of the proposed unrgar.84 Among
artillerymen, Henry Hunt and William Barry, certainly the two most
active proponents of their branch, both pushed for a merger. They
wores joined in their opinion by Emory Upton. William French was the
wost notable gunner among the three diasontors.as The split in opinion
is evidence that the need for inoreased participation in weapons deve-
lopment was not universally felt among artillerymen, The committee
questioned only two ordnance officers. The sample is too smwall %o
draw any oconclusions about branch solidarity on the question of m;rgor;
but for what it is worth, both ordnance officers were against the idea.
One of the offiocars was Major Stephen Benét, who would soon heaome
Chief of Ordnance, although he had no way of knowing it at the time.
He argued strongly against any merger with the Artillery.as

In the oarly 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 oriticize what he saw as

a paucity of scientific sxperience among artillerymen. He asserted thad,

"The standard of admittance into the artillery is so low that thers
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is scarcely any point at whioh we may begin . . . to educate some
officers, . . . "87 (It s understandabls 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
sohools he characterized as trifling and unimportant. It was a general
condemnation of the Artillery for what he perceived as its lack of
achievemsnt in the soientific aspects of gunnory.aa

As part of a solution to the problem, he recommended the appoint-
ment of a Chief of Artillery. It was not a novel rescommendation; the
idea had surfaged earlier, but there was resistence to it sven 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 oredit given for motives which would lead
officers to regard the general good of the artiliery rather than self-
1ntorest.”89 As part of the anticipated "general good," the outsgoken
gunner aasertod that the proposed office of Chief of Artillery would
provide a means ". . . to direot and encourage investigaiion and experi-
wment; to establish a gensral and uniform system of inatruction; to urge
in our behalf needful legislation and regulations; to give us coheronoy
and strongth."go This oritio's voice was Jjust one of several that had
futilely oried outi for a single directing head for the Artillery.

His oconcern for effective investigation and oxperiment is of
particular interest, He was troubled about what he perceived as a gen--
eral lack of technical progress within the Artillery. A4s ons exampls,
he cited the lack of interest in curved fire. He felt that ourved firs

was of oritical importance to coast defanse because the armored flanks
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of modern iron-clad vesssls were more or less impregnable to engagement
by lov-trajootosy weapons. In his emphasis on ocurved fire, he was
following the iﬁad of a forward thinking engineer officer, Henry L. AbbG,
who had recently published an article on harbor defense in whioch he

acoentuated the use of vertiocal fires to crush the relatively lightly
91 :
armored deocks of ships. The anonymous artilleryman found his contem-

poraries to be sadly deficient in the knowledge of wortars:

0fficers ordered to the Artillery School generally see the 13-inch
mortar for the first time, and regard it as a great curiousiiy

o« o s @h addition, | We are without a single correct or useful
table of ranges for the 13-inch mortar, nor is it practicable to
construct one [a table]| until a carefully oconducted and thoroughly
systematized course of experimental firing shall be had, . . .

The oritiocal gunner asserted that Europeans wers more advanced

than Americans in the area of vertical fire; although, "It is not claime
93

that other nations have arrived at entirely satisfactory results.,"” ;
For example, in an entire day's practice at Shoaburyness, England

against a row of casements, nét one shell out 6f a hundred fired struck
94

the target. However, some REuropsan nations were beginning to adopt i

A 95 ]

rifled mortars whioh promised greater precision in vertical fire, In X

faot, as early as 1864, the French had begun to replace smoothbore,

seagoast, 32-centimeter mortars with rifled, 22.centimeter howitzers.

s s kA 0

Although the rifled pilsces were more accurats than the smoothbores,

PUNSTRURTrS

their mean error in rangs was still long--59.9 meters at medium charge,
at 40 degrees olovation.g6

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

corresct range tables; but there was little that they could do to improve
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ordnance. Responsibility for weapoas design lay with the Ordnance
Department, Although artilleryusn were the users of cannons, they
had little to say about weapons development. It was a dichotomy
in which technicians dusigned guns for the use of tactioclians with only
the barest of communication betwesn the two groups.97

It was an unfortunate situation, bhut a merger between the
Ordnance 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
aocquisition in general, it was probably not in the best interest of the
Army. The Ordnance Department contained 63 officers while the Artillery
had 280, In the plan of consolidation that Hunt offered the congres-
sional committee, which was essentially a repsat of the mergar of the
1820's, twenty field grade Ordnance officers would become an artillery
"speoial staff," while the remaindsr of the Department would be absorbed
into the line regimnts.ga Hunt's plan contained more onthusiasm‘than
loglo; and 1% looked somewhat like "empire building," an observation
that must not have escaped Secretary of War Belknap when he said, "Why
the ordnance corps should bﬁ_éonsolidated with the artillery any mors
than with the cavalry or 1n§antry, I am a%t a loss to underatand.“gg
Yet 40 leave the status of ¥he Crdnance Department unchanged would
have meant a continuation of 3%: isolation from the Army of the line.

Sherman and others, to include th; second ordnance witness
before the committoe, Lisutenant Colonel Charles P. Kingsbury (retired),
recommended that officers be required %o serve a number of years in the
line before Jjoining 4he Departmen$.100 This was the solution adoptad

by Congress in the Act of 23 June 18T4. The grade of second lieutenant
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of ordnance was abolished; and all -vacanoles in the rank of first

; lieutenant were to dbe filled by tranafer from the line, afiter an exam-

; ination by a board of ordnance officors.101 The congresaional action

' laid to rest the question of oonsolidation between the Ordnance

% Department and the Artillery. From the standpoint of artillery partici-
pation in weapons design it was not the best solution; however, it was
one that realistically recognized the responsibilities of the Department
3 to the reat of the Army.

The solution was less than pogfaot in other ways. In a field

like ordnance development, technioal brotioienoy was greatly dependent

upon the accumulation of years of experience. The assignment of young
line officers %o ordnence duty provided an influx of experience from
beyond the sonfines of the Department, while, at the same, insuring that

sufficient years remained in their careers to permit an acoumulation of

teohniocal expertise., Howaver, the diffioulty with the program was that
the influx of non-Departmental experience was at the lowesy oommigsionod
;" level; and it is a bureaucratio truism that advice tends to flow down
rather than up. Also, as young officers matured within the branch, the
tendenoy, 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
Departmsnt.

The second question of importance to the Department that was

oconsidersd by the committee was the relationship of the staff agencies
to the Commanding General of the Army. As a staff agency, the Ordnance
Department was subordinate to ths Secretary of War. Its relationship to

the Commanding General was one of cooperation but nothing more. As
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Sherman said:

In my office I have no authority, control [,] or influence over
anything but the cavalry, artillery, and infantry, and such staft
officers [from staff agenocies| as are assigned by their respective
chiefs, approved by the Secretary of War, and attached to these
various military bodies for actual service.l

Had the staff agencies been subordinate to the Commanding General, the
freedom from military direction snjoyed by the Chief of 0rdnan§e in
weapons develo@ment would not have existed.

Discontent in the Army with the lack of the Com;anding 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
folt that there should not be a reorganization.lo3 Secretary Belknap,
who had direct conirol of the agencies, was, of course, opposed %o any
change. 1t 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 ageno}
personnel aﬁd facilities outside of the capital come under the authority
of the Commanding Genenal.lo4 The committee decided 4o leave the issue
alone. The direct authority of the Secretary of War over the Ordnance
Depariment ocontinued.

One thing thaet emerged from the committee's study was the deep
rasentment in the army of the lins over what was seen to be a privi-
legued life among officers of the Ordnance Department. Sherman was
representative of the discontent whan he said that,

e » o 1%t does seem g little hard when troops, having been away in

a diffioult service, exposed to hardships and disccmfort, and coming
0 an arsenal, find that they cannot enter it without permission

of a junior officer in charge.. It tends %o create discontent when

they find a captain or lisutenant living in & fine mension with all
the comforts end elogance of a gontleman, 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 vioinity 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.

Was 1t perceived reslative depravation or genuine concern over military
officiency that prompted the mood in the Army that demanded military
oontrol over the staff agencies? I% was probably a combination of both.
In any event, the Ordnance Dspartment had successfully survived all of

the challenges to its status that were raised during the committee's

hearings.
Dyer's health had declined steadily <hrough 1873, and in May
106
of the following year he passed away, It would be an exaggesration to

say that it ﬁarkod 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.

A%t the tims of Dyer's passing, nearly a decads had lapsed since
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 3till standard weapons. The author of the

1874 manual, Artillery Taotics, obliquely coritiocized the state of

American materiel with the observation that the 1l2-pounder ", . . , is
still . . . retained in the United States service, though abandoned by
all other oivilized nationa."107 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. Percussjion
detonated shells, however, had clearly exceeded all other types in

popularity. The one notable addition %o the weaponry of the field ariil

lery ococurred in 1868 with 4he adoption of the Gatling gun, or
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mitrailleur as it was called in an affected resort to French terminology
The mitrailleur was a small-caliber, rapid-fire, flat-trajectory weapon.
The 1/2-inch model fired solid shot; the l-inch variety fired both solid
shot and oanister.loa Like direct-fire cannons, the mitrailleur held
more defensive than offensive potential.

The prevaliling concept of the employment of field artillery is
reflected in the 1874 edition of Artillery Tactics. Like most other
American 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 impriwatur 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
followed. One thing is clear: not wuch had changed.

Concepts of organization and mission were essentially the same
as they had been ten years earlier. Artillery was still oclagsified
into d4wo types: light, and heavy. On a war footing, the light, o; field,
artillery, which was to accompany the maneuver army, was to be organized
into battalions and brigades in the same way that had been olar;tied by
the Barry Board in 1868. A brigade of light artillery was to be attachd
4o 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
wore no high-angle wsapons within the active inventory of the light arx.
tillory;log 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 unchangd,

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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offective engagement. For example, the following was guidance for
estimating range:

With ordinary eyesight, maesses of troops are distinguishable at
gsixteen hundred yards; . . . single figure, one thousand yards; move
mentas of arms and legs at eight hundred yards; . . . faces . . . a%
three hundred yards; buttons at one ggndred and fifty yards; . . .

white of the eyes at thirty yards.l

Estimations of deflection were no more precise, Error caused by drif¢

oreated 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 bs ". . . corrected
112

by pointing more or less %o the left depending on range.” But it was

still the era of relatively short-range, low-trajectory weapons, and the é
errors caused by imprecise methods of aiming were not yet intolerable. |
As engagement renges lengthened, initial errors in aiming produced
wider deviations in projectile impigg. The solution, advised the

manual, was calm, doliberate fire.

Artillerymen emphasized slow fire even at moderate ranges.

is produced by concentrating a number of guns en & 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 %o six minutes was consi E
115

dered an adequate rate of fire. There was an obvious trade off be-

tween acouraocy and rate of fire that limited the amount of explogives !

4hat could be effectively placed on a target.

The 1874 manual clearly reflected the tactical lesscns of the
Civil War. On the offensive, field artillery was to engage enemy guns
with ocounterbattery fire; on the defensive, it was %o oonocentrate on

advanoing infantry and cavalry. Continuing respeot 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 infantiry closed to within 900 yards. To
remain longer would subject a battery to disablement, particularly from
the loss of its horses.lls The notable deviation from lessons of the
past was the oontinued reference to an artillery reserve. Neither
Grant's wartime elimination of the reserve artillery nor the Prussian
suocess in doing without it could shake the concept from the conscious-
ness of Ameriocan field artillerymen.

0f ocourse, Ameriocan insistence on withholding guns from battle
and the Pruaéian tactic of committing all of their weapons wers both
manifestations of the direct-fire employment of field artillery.n7 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.

I% is clear then, that for a decade after the Civil War, ihe
materisl, organization, and tactios of the American field artillery had
remained nearly static. In the pamphlet in whioh he oritiscized the lack
of teohnical proficienoy 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 ocharacterized 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 propelling
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oharges, and a vide range of elevations. Also, the latest in mechanical
devices were used to manouvar'the heavy weapons.lla His wmessage was
oclear: 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 particular, was in a condition of stagnation.
As an active organization it had nearly ceased to exist. Its materiel
and the goncepts of its combat organization and tactiocs had changed
1ittle 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 ignora

by the Ordnance Department.
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CHAPTER VI

1875-1880: A SLOW GATHERING OF TERCHNOLOGICAL MOMENTUM

Stephen V. Benét was Dyer's successor. Benét was commissioned
in 1849 as an ordnance second lieutenant. Like Dyer, Bendt passed more
senior members of the Department when he rose in June 1874 from major
to brigadier ganeral.l Unlike Dyer, his appointment was not clouded in
innuendos of politioal manipulation. The sharp confrontations with
congressional committees that marked Dyer's reign over the Department
were neérly absent during Benét's administration, but other than that,
for the tirst'yeers at least, the new chief pursued the poilcies of
his predecessor.,

Benét's first annual report, in Ootober of 1874, might well have

been signed by Dyer. In that report Benét related that the weapons se-

lected by the Heavy Gun Board two years earlier were not yet ready for
a trial. The modest offort with field artillery of a year before also
had lost its momemtum. The one significant step taken in artillery

design waa the serious consideration of hydraulic buffers for recoil

2
control.

Buropeans had jumped ahead of Ameriocans in the use of fluid

compressors to restriot the motion of recoil. In 1873, the English had
3

adapted an oil f£illed, piston driven oylinder %to a heavy gun carriage;

and at the same time, they began to use the devices for light naval

4
artillery. When the American Board on Gun-Carriages met in 1873, it

had vonsidered an English hydraulic buffer, but it failed to recommsnd
147
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5
one for test.

Lieutenant Colonel Crispin, the commander of the Ordnance Agenoy
and Arsenal in New York City, informed the Departwment in 1874 that one
of his subordinates, A, G. Sinclair, had invented a hydraulic buffer
that was superior to the English design. Crispin was enthusiastic about
the buffer. His agenoy had successfully tested the device on a 15-inch
carriage, and he was convinced that it was superior ¢o pneumatic designs
in ocost and simplioity.6 (Pigure 11 shows a hydraulic buffer on a 10-
inch carriage.) Sinclair's initiative, under Crispin's sponsorship, had
cloged the brief gap between American and English achievements in heavy
gun rescoll control.

The success of the Department with fluid buffers was a distinet
contrast to the lack of progress with gun designs. As Dyer had done
for several years, Benet asked Congress for funds to purchase cast-iron
Rodman guns (Rodman was dead by this time). However the argument took
a new form. Benét maintained that an early decision to buy was néedod
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, iiad tc be readapted to ordnance work. To add force to his request,
Benét sent letters to Congress from manufacturers appealing for orders
for cannons to provide work for ", ., . the laboring class, many of whom
have been thrown out of employment . . . “7, because of ". ., , the

present stagnation in business resulting from the late financial
panic, . . . "8 ‘The appeal had no effact.

Bendt approached the problem in yet a different manner the next

year. Through the Secretary of War, he sent to the President a report

. mmgm.aa'*j
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10-INCH CARRIAGE WITH HYDRAULIC RECOIL CHECK

haca) D 3
o e b\
b ’ &=
—,v--rrﬂ\'-.'—'v‘ oy S ez e |

LD e O ik

RPN S

09 of

)
-*i[ oy
i = o o A A At I AW

Z

ICET)

e

A St Lol L2 T st |

Side and Top View

SQURCE: U.S., Congress, House, Report of the Secretary of
War, Ex. Doo. No. 1, 44th Cong., 2d sess,, 1876, pt. 2, 3:

plate VI.
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of the successful test of a 8-inch rifle that had been converted from

a 10-inoch Rodman smoothbore. In resaponse, in January 1875, Grant took

the unusual step of sending a special message ito Congress requesting
9

Congress responded with

$250,000 to make additional conversions.
' 10

$75,000. Unsatisfied, Benét termed it "A small appropriation . . . ."

The 8-inoh rifles were based on the plans originated by Crispin

and submitted by the Ordnance Department in the competition judged by

the 1872 board. The rationale offered by Bendt for sponsorship of

additional oonversions was that although, "There is little doubt that

steel is the best materisl for guns, . . . . the product is by far too

costly to be considered now, and, beaides, would have to be procured

11
abroad.”

Bendt stated that, "We have the best cast-iron gunmetal
known, and this plan of conversion enmables us to utilize our own produdts.

The wrought-iron tubes can probably be manufactured in this country

12
also,”

coast forts ". . . , are contraoted to acoomodate & gun of much larger

And, as a practical consideration, the casements of the sea-

size than the 10-inch Rodman; . . . " Finally, %o give urgenocy to the

appsal, Benét reported that in England there had been a preliminary test
of an 8l-ton while the United States ". . . , for the want of necessary

appropriationsvis foroed 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 Agency and
Among his responsibilities were the construotion

Benét publioly

Arsenal in New York.

and tests of the weapons recommended by the 1872 board.

praised Crispin and the rest of the. Ordnance Board in bis annual report
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report for the excellent work that they had done on the 8-inch pieces.

At the same time that Beneét campaigned with vigor for the quick
adoption of converted Rodman guns, the Ordnance Depariment could only
report that the rest of the weapons recommended for trial by the 1872
Board on Heavy Cannon were still in preparation. Benét anticipated that
soms of the weapons would be ready for test in the sprmg.l5 Department
emphasis was olearly on using the converted Rodman muzzle-loaders. Thare
is a strong inclination to infer that there was some proorastination by
the Department in the preparation of the other weapons for tests.

England's 8l-ton gun, mentioned above, began a new stage in the
Buropean heavy artillery race. It was a rifled weapon with a ocaliber of
14-1nch.16 In contrast, the largest gun oonstructed by the American
Ordnance Department, the 20-inch smoothbore, weighed about 50 tons.17
The weight of metal in the 8l-ton gun permitted the use of heavy pro-
pelling charges, which gave it the power to hurl a shot that would pene-
trate 20 inches of iron armor.18 Not to he outdone, the Italians.soon
purchased a 100-ton gun that was said to be able to penetrate 30 inches
of armor.19 Germany then ordered a gun of 124 tons from Krupp; and the
British began to talk of one of 200 tons.ao The race for super heavy
weapons was on in Europe; but the Ordnance Department, wrapped up in
its own projects, did not become seriously involvad in it.

By 1876, the Chief of Ordnance was ready to admit that, at least
in casemated works, breech-loading artillery had an advantage over the
muzzle-loading variety. As might have been expected, he requested funds
40 convert rifled Rodman weapons to breechlcaders. 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 Bxihibition in Philadelphia. It made little difference--

21
no funds remained for their tests. Benét pointed out that it cost

about $100 for each round fired. Since guns were tested for their

endurange, the trial of a:12-inch weapon theat could discharge 500 rounds

without failure would cost $50,000. Bendt 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
22

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 sontinued his efforts

to salvage the Rodman guns.
In spite of the delay with large weapons, the Department began

to work on a Sutcliffe breech design adapted %o a 3-inoh Ordnance Rifle,

figure 12. (The Sutoliffe 9-inch rifle was one of the heavy pieces

awaiting tests.) The modified 3-inch rifls would give the Depsartment

another breech-loading field plece 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 tests
a3

wore 3till not complete. Without question, field artillery was of

secondary importance to the Department.
Although work was generally stalled on American artillery, the
Departmwent had taken steps to gather information on European advances.
In 1873, the Secretary of War had direoted that Lisutenant Colonel
Theodore laidley and Majors Silas Crispin and James Benton "prooeed to
Englend, France, Germany, Austria, and Russia, for the purpose of

collscting information in regard to the construction.of heavy cannon and

Leeliklees L . .
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FIGURE 12
SUTCLIFFE BREECH-LOADING FIELD PIECE
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SOURCE: U.S., Congress, House, Report of the Secretary of
War, Bx. Doo. No. 1, 44th Cong., 2d sess., 1876, pt. 2, 3:app. h,
plate II.

NOTE: The section shows the breech in the open position., A
twist of the breech 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 connected
the plug with the rest of the breech mechanism.
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other ordnance manufaoctures.” Ths three officers spent about one

' hundred days on the mission. However, three years passed before they

. submitted their reports. Bendt oited the demands of other duties as
the ocause of the delay, ". . . but much of the information gathered

has been well dlgested and already utilized in departmental construo-

25
tions."

The Department showed little hesitation in borrowing the ’deas

— .

0of others for use in its own constructions., In fact, several suilts

vere pending against offiocers of the Ordnance Departmont for infringe-

26

b msents of Amsrican patents. As early as 1869, Dyer had asked Congress ]

: for a law that would authorize offiocers to use, at will, all inventions
E applicable to the work under their charge, with the provision that

#

A

X \ aggrieved inventors ocould submit their olaims to a olvil tribunal for
L 7

;I adjudloation.
- officers who had already allegedly borrowed of the ldeas of others were

o
.

3 28
faced with clvil suits.

" The Department was selective in its borrowing, and as a result,

But the Supreme Court ruled sgainst any such plan; and

Pl 2 i e

' several notewvorthy European ideas reported by Laldley's team had not yet

been incorporated into its designs. Prinoipally, these lay in the areas

i

of field and siege ocarriage construction.

T e i

The Russiens had made some remarkable attempts at lmproving flel

carriages., Ten years before Laldley's trip, they had constructed a

oarriage vhidh permitted the cannon barrel to be traversed without ;

noving the trail. This early attempt at a pivoting fleld piece was un- i
29 i

successful, and tho'deaign was abandoned, However, it was an idea

before its time; by 1900, a traversing barrel would tg indiapensable in Wm

design of light artillery, Although thers had been several attempts in
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Europe %o 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
oushion set in the middle of the trail, figure.l3. 1In addition, the
Russians had placed an iron spike on the end of the trail which was ¢to
be driven into the ground by the foroe of recoil to help check rearward
motion{ao These Russian advances were significant design improvements
in light ocarriages, whioh until this time had recoiled freely. Of
ocourse, 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 notabls improvement in the area of siege ertillery. They
adopted a hydraulic buffer to a l5¥oont1mater (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 avout 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 ;oint thet
the bvarrels differed little from those of howitzers. They were versatils
in that they could deliver fire at any angle of slevation,from O ‘o
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 deoade.sz

It should not be assumed, however, that America was entirely
behind the Europeans in orinance development; the picture was wmuch more

complex than that. For instance, when lLaldley's team mads its inspectiom,

the French did not seem to be adopting hydraulic buffers, and the
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o FIGURE 14
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i TWO EUROPEAN SIEGE WEAPONS }
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3
; German 21-Centimeter Siege Gun With
2 Hydraulic Reooil Buffer
!
4 i
4
)
Austrian Mortar i
SOURCE: U.S., Congress, House, Report of the Secretary of
War, Bx. Doc. No. 1, 45th Cong., 2d sess., 1877, pt. 2, 3:app. K,

plataa XXXVII, XLI.

NOTE: The hydraulic buffer in the upper figure is connected to
the cannon trail and one of the timbers. There is no buffer on the

mortar carriage.
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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 Zurope which
would help to inorease the efficiency of artillery. The long engagement
ranges of modern guns made target acquisition by the naked eye diffiocult;
as a result, there was a need to adopt some type of visual aid. 1In
1876, an Englishman wrote:

Artillerymen have been using acourate 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.%4
The Englishman was not quite correct in his observation that
nobody was working on a solution. The problem of aocurately aiming
heavy artillery had already produoed some forward motion in {the employ-
ment of telescopic sights. In a letter to the editor of the American

Army and Navy Journal in 1874, a gubscriber proposed that a dirscting

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
remounting.35 This suggestion came at the start of a long line of
developments that would eventually yleld the aiming oircle, a device
ceritical in the laying of field artillery for indirect fire. However,

the idea of putting a telescope directly on a cannon was not abandoned.

For exampls, in 1876 the British were testing a telescops 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 ocoastal
guns also demand an effective means of range estimation. In the age
of short-range engagement, fortress commandsrs would simply give the
order to fire; the rest was up to the gunner behind sach piece. As
engagement ranges lengthened, they became more difficult to estimate.
In 1873, a British garrison artilleryman sought to solve the problem
with a meohhnioal. telescopic range finder. The Watkin Depression Range
Finder, as it was called, permitted the foriress commander to givs a
single, acourate range to all of his guns, It was a major step in an
evolving concept of fire control. By 1877, the British were even
beginning to experiment with range finders for field use.sa 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
tansforred to the field artillery.

The British were also meking advances in artillery ammuni;ion.
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 oharge; The
result upon detonation was a high degree of fragmentation of the shell
body.39 The intent, of course, was to inorease 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 rolyigg on strong explosives to increase the fragmentation

of shell casings. Improvements in ammunition would continue to con-

tribute to the growing efficlency of land artillery.

The problem of the trench, however, was still far from being
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solved. The advances in field artillery that wers being wade in this
or that acountry were, for the most part, disparate achievewents; some
wore Still litfle more than embryonic ideas; and even if they had all
been brought together in one system, their colleotive 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 confliot, nine months; but unlike the
earlier war, the particlpation of field artillery was lackluster.

The outnumbered Turkish Army was on the tactical defense. I%
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 protscted positions tb meet
Russian assaults with heavy volumes of long-range rifle fire.4l

The Russians had a large numerical superiority over the Turks

in field artillery, dbut in most actions, the effeoct of the Russian guns

42
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 Tells, . . . . " He reported that

Lousha, 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 massed over 500 artillery pieces, ". . . not 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 exoeption to the implication that field and siege
artillery had becoms 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 weepons, because, at a
ninimum, they forced defenders under cover. In addition, they were
still effeoctive against attacking ’croops.46 It was very much a replay
of the perseived 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
their trenches with shx‘apne]..‘v7 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 ocenter to the rear
02 the projeotile. When the timed powder train detonated the round in
the air over the enemy, the effeoct was to throw the balls forward.in
a deadly ahower.48 It was more officient than the widely dispersed
pattern obtained from a detonating charge in the center of a round. 1In
the future, artillerymen would look to shrapnel as a means to dominate
the trench with their low-trajectory weapons; but it proved to be an
inalequate solution.

Captain Thilo Von Trotho of the German Army wrote an insightful
study of the campaign in the Balkens. His opinion of the performance
of the Russian guns was no higher than that of the British correspondent
Be observed that against intrenched infantry Russian artillery had littdke
effeot. But the Russians compounded the difficulty by keeplng their

guns directly behind attacking toops, which meant that the fire of the
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lov-trajectory artillery had to be lifted as soon as the assault
- commenced. He predicted that in the future light artillery would have

to displase forward with the infantry. He made his observation Just

pages after reporting that the few Russian batteries that advanced with
49

intfantry were decimated by rifle fire. It was a menifestation of the

oontinuing dominance of the dosctine of direot fire in military thinking.

RN S

As shown previously, some nations were already experimenting with shields
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to protect exposed gunners from defensive fires. In a second prediction

he forecasted a trend toward ths developmwent of heavier weapons to

! accompany the field army. He felt that guns'of greater size would be
3 50

needed if earthworks were to be damaged. What is missing from his

observations 1s the role that vertiocal fire might play in such des-

oy G i . G

truction,

Vertical fire was still an auxillary ocapability to be called

: { upon by well squipped armies for spesial siege applications; but the
racord does not indicate that the Russians employed the method at
Plevna. Perhaps it was to preven% a recurrence of the deficiency in the

future that they equipped twenty-four batteries with new 152um (6-inch)
51
field mortars,

] Also, the Russlans ordered fifteen hundred steel guns from
Krupp. Just five yesars earlier, in 1872, at great expense, they had
rearmed their artillery with bronze weapona. The metal proved to be

, 52
inadequate for modern ar-tillery when it was .tested in ocombat. The

toi=rie el e

fame of steel was growing. :

The Russo-Turkish War provided at least two artillery lessons.

The first one was the inadequacy of bronze as & metal for modern field

guns. Tho second lasson was a reinforoement of the experience of the
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American Civil War--that field fortifications could significantly reduce
the power of artillery. T§0 battlefield reputation of field artillery,
somewhat restorsd in. the Franco-Prussian War, was again eroded, although
shrapnel seemed to promiss 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 deflilade 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 aro with marked angles
was drawn to .the rear of a weapon. The gunner would then sight from
the weapon back to the appropriate angle.s3 In 1878, to improve upon
the acouracy of defilade fire from siege pieces, the British began to
aexperiment with another method of reverse pointing. They aligned two
piokets at the rear of a gun and then aimed the weapon by sighting
through the tangent socle back at the atakos.54 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 Committes conducted an elaborate
geries of tests with howitzers, and the results were disappointing:

e« + « the difficulty of obtaining even approximate accuracy of aim

with vertical fire especially at long ranges, is felt %o have been
scarocely diminished by all the study and practice which have been

devoted to 1t,95
56

The committes concluded that recoil had much tc do with the probleu.

Experiments proved that the 6.3-inch howitzer, when fired from its field
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oarriage, had an average error in a range of 62 yards. If the carriage
wags weighted with 3 tons of iron, the error was reduced to 34 yarda. If
the carriage was tighly lashed to a fixed platform, the error could be
reduced to 11 yards.57

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. BEarly attempts at recoil control in siege artil-
lery Yended to bind it even more tightly to its specialized role in
position warfare.

To some extent, the easy availablility of railrocad transportation
was adding to the tactical immobility of siege artillery in Europe.
Railroads were making it possible %o move guns of almost unlimited size.
The large pieces moved by rail had immobile carriages similar to heavy
coast defense.veapons.58 0f course, not all siege artillery was of the
super heavy variety. But, like improvements in acouracy, major advances
in throw-weight tended %o bind siege pleces to their traditional role es
specialized weapons of position.

More than a generation would pass before ‘automotive power would
provide tactical mobility to guns of large size; but initial attempts at
the military use of meohaﬁioal 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
rastrioted by bad onos.59 Four years later, at Le Mans, & Frenoh 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 traotion engiae was driven
along a highway for 480 miles at an average rate of 6 miles per hour.eo
These tests were but the modest birth of another idea that appeared well
before its time, and nothing much would cowme of it for many years. In
the United States, the tests were all but ignored.

The telephorns had a 1little 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 matoh. The demonstration promptad the

61
Army and Navy Journal to urge the military adoption of the devige.

German authorities may or may not have known about the rifle match and
the Journal editoriel, but they did not hesitate to test the %telephone.

The initial field evaluation was inoonclusive; treansmissions over the
62

new device were diffiocult 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
63

and siege operations, among other appllications. It is ironic that

Europeans were the first to attempt to exploit the military potential

of this Ameriocan invention.

The Artillery School did recognize that the use of slectricity
might heipt'b inorease the aogcuracy of fire. By 1878, it created a

laboratory for experimenting with artillery related applications of

64
elootrioity. 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 initlative

The United States Army was slow to begin the development of a
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field telephone, The Signal Corps, the proponent agenoy for ocommunioa-

tions equipmont, was deeply involved with national weather bureau respon-

sibilities from 1870 %o 1890. These oivil 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
telephons, although a laock of funds would continue to hinder iis
69

development.

The initiative taken by tiie Artillery Sohool in the establishmert
of its eleotricity laboratory is evidence of the value of the institu-
tion in the enhancement of the professionalism of young officers. 7In
faot, in 1876, the school had been inoreased to a two year ocourse. °
Unrortunatolx.however, the tenuous oonneoction betwsen the Ordnance

Department and the Artillery that had been maintained in the person of

the Ordnance member of the school staff was broken in 1875 when the
At
position was abolished.

The Ordnence Depariment continued its fixation on guns of‘its
own design. In 1878, Bendt announced that since the experimental con-
version of 10-inch Rodman smoothbores to 8-inch rifles was a success, his
Department was proceeding with the next step: the trial conversioen of
15-inch smoothbores to ll-inch rifles. At the same time, borrowing
Krupp's breech design, Ordnance engineers built & rear loading piece
from one of the 8-inch rifles. As if to dissociate himself from earlier
departmental resistance 1o breech-loading, Bendt pointed out in his

annual report that two years previously he had advocated the adopticn
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 commitites
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determined that the aacident happened when seamen had unknowingly loaded
the weapon with a double ohargo.74 The mistake could not have happened
with a breech-loader; the first cherge would have besn visable upon an
attempt to load the second one. The success of the Krupp breech, com-
bined with the Thundersr accident, prompted Benét to observe that the
universal adoption of breech-loading was just a matter of time. And he
concluded that, in any event, the large charges and long bores of
modern weapons were making muzzle-loading decidedly di!fioult.75 The
yoar 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-insh 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 bdut

ten rounds; the Thompson, two; the Sutoliffe, twenty-six; the Mann,
76

eleven; and the Lyman, three.
It must be said again that Bendt had tried to secure funds for

the tests. Grant hed relayed his request for $250,000 in 1875; and
M

Bend+t repeated the appeal to Congress in 1876 and 1878. In 1880, he
reduced the request to $117,600, whioh would ". . . enable me to have
the merits of these different systems fully determined."78 Perhaps it
was sStill too much for a program that was supposed tn he concluded
within the initial appropriation. Congress failed to provide the

additional funds, and the gu:g lay rusting at Sandy Hook as the decade

olosed.

Meanwhile, Bendt had used the limited appropriations for seacoast

armsment for 1878-1879 to ocontinue the conversion of 8-inch rifles and

79
appealsd for more, Congress responded the next year with a generous
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$4C0,000 appropriation, which inoluded the requirement that four
improved, breech-loading, twelve-inoh rifles be manufactued. In con-
“rast to the 1372 appropriation, Congress did not stipulate that the
designs wers to come from any partioular sourcs, and Benét remarked,
"It . . . olearly appeared that tho selection of the system was lef¢
%o the Ordnance Departmonf.”ao Relations between the Department and
Congress were not as tense as they had besn in the early 1870's.
There had recently been one othe~ advance in heavy ordnanoce
design: ohambering. The oconcept of leaving an airspace around the
propelling oharge in an artillery piecs was actually an old idea.
Admiral John A. B. Dahlgren of the United States Navy, had done come
initial work with the concept in 1850;81 and by 1864 Confederate ord-

nance men had determined that the strain on a T-inch gun gould be re-

duced by 50 percent without a loss in muzzle veloolity simply by leaving
82

a half-inoh of space around the powder, However, the idea remained

dormant until the Italianas used it in 1876 to reduce the tremendous
pressurs in their 100-ton canuon. After thorough tests, they found

chambering offsred thrse benefits: decreased pressure on the breech
83

area, higher muzzle velncity, and greater shot energy.

Bendt ploked up the idea, and,in 1879, the Departmsnt chambered
and svccessfully tested a 3-inoh Ordnance RiZle, figure 15. Benst did
not choose a fisld pisce bhecsuse of the his concern for the improvement

of light artillery; it was simply an economy measure--it was a cheaper
84
experiment than modifying a heavy gun. After the successful test of

the 3-inch pisce, Bendi ordered the chambering of an 8-inch rifle. The

85

test with the larger weapon was also successful. At the same time

that the Department began its work with the 3-inch piece, it begen to
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consider the construction of a chambered, breech-loading, 4.5-inch

86
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 14, A 3-inch plece 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

£if4y rounds. The design was already out of date before the barrsl
87

oooled, so it also led nowhere.

The single eathusiasm shown by Benét for a field artillery
design was one offeied by Colonel Crispin, the Construgtor of OrdnanOS?
In 1878, he proposed the adaption of a Krupp breech to a 3-inch service
rifle.ag Chambering, adopted a year earlier by the Departument in an
effort to improve heavy artillery, was included in the plan for tﬁe
construction of the new field piece. The weapon was successful; and
Bendt announced in 1880 that six of the expervimental guns were being
prepared to issue to the artlillery for field tests. One advantage to
Crispin's design, said Benét, was ". . . . , we are enabled to utilize
the large number of muzzle-loading wrought-iron guns now on hand."go
One cannot escape the suspicion that the old pattern of Department
preference for guns of its own design was repeating itself.

Virtuslly nothing had been done toward the improvement of field

artillery ocarriages since the wrought-iron design of Rodman and Benton

fourteen years sarlier., Their plan had gathered dust in the Department%s

files. As Bendt said, "The introduction of metal carriages for the
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field service has not been a necessity until now, because of the large
9
supply of thase wade of wood, . . . ." 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.
Perhaps, to some extent, the absence of involvement increased the
receptivensess of the Department to the Hotchkiss revolving cannon. The
Hotohkiss weapon was not a mitrailleur, but neither was it a fisld gun,
at least not in the traditional sense, figure 16. With five rotating

1.5-inch barrels, and Gatling-like rapidity, it fired explosive ammu-
93

nition to a range of 5,500 yards. The inventor was Benjamin B,

Hotochkiss, 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 snded in 1878, The

Ordnance officials who examined the gun were impressed by its performarce,
95

They oconcluded that it would be a valuable auxillary to light artillery.

Its equality in range, iis greater ocapacity for delivering a
deadly, incessant, and widespread fire at all tield-ranges, and with
a deoidedly superior rapidity; its stability when fired, abolishing
all but the ordinary initial pointings [}he benefit of a small
oaliber] s ¢ » o « give it some deoided advantages, apparently, over
our ordinary field-guns,

For the effects of artillery-fire, however, where peretration
is desireable, and where destructive effects of scllid shot and shell,
in rapidly demolishing large objeots, . . . . , 8re reguired, we
wust, of ocourse, yield the advantage to the larger calibersd field

pleces. 6
At close ranges, the Ordnance board felt that the Hotchkiss surpassad
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
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FIGURE 16

HOTCHKISS REVOLVING CANNON, 1.5-INCH

SOURCEZ: U.S., Congress, House, Report of the Sscretary of

War, Ex, Doc. No. 1, 46th Cong., 2d sess., 1879, pt., 2, 3:app 14,
plate II.
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Hotohkiss weapons to the Army in 1880. Although there was mush

interest in the Hotohkiss, it was to remain an auxillary weapon, as the
effoiency 6f field artillery improved through the next decade.

As of 1880, although some experimenial work was in progress, the
artillery mwateriel listed as standard by the Army had not really changed
since the Civil War, table 5. The principal exception, of course, was
the addition of rapid-fire, small-caliber weapons.

There is not much to be said about the practical application of
fleld artillery in the United States during the decade of the 1870's.
There was little requirement for artillery in the highly mobile cam-
paigns agaipat the Indians. When artillery was used, it wes almost
always manned by details of infantry or cavalry, a situation that
angered Colonel Henry J. Hunt.gg 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;
and it was not until 1882 that their number was again restored to~ten}oo

Although there was not much to be learned from recent American

axperience, ordnance designers were exposed to theory from abroad. The

Department carrisd an interesting essey on the development of field

artillery materiel in its informative publication Ordnance Notes., In
1879, Lieutenant F., M, Goold-Adams, an Englishman, won a gold medal
from the Royal A;tillery Institution for the essey. In his papsr, he
captured much of the trend of field artillery improvement over the next
two decades. He proposed thet muzzle velocities be greatly increased
in order to provide flat trajesctories. The "evil" of ourved trajecto-
ries, he said, was that they required am exact knowledgu of range. In

addition, a curved angle of impact caused percussion projectiles to
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"y TABLE 5

%' U.S., ARMY ARTILLERY CLASSIFIED AS STANDARD AS OF 1880

E

! Light guns Model

b 3-inch rifled, wrought-iron 1861

gé 3.5-inoh rifled, wrought-iron 1868*

N 1.65-inoh rifled, steel breech-loading

Ei ' Hotohkiss mountain gun -

3 4,62-inch smoothbore, bronze (Napoleon) 1857

, 1.45-inch |1.5-inch] , Hotohkiss

3 revolving gun -

: 1-inch Gatling guns -

- 0.5-inoh Gatling guns -

g 0.45-inch Gatling guns -

b _

E Slege, garrison, and seacoast guns %

| 4.5-inch rifled, cagt-iron 1861 1
8-inoh rifled, cast-iron )
10-inoh rifled, cast-iron 1871¢e+ ;
ll-1nch rifled, cast-iron to :
12-inch rifled, cast-iron 1874 1
8-inch rifled, breech-loading, cast-rion ;

» 10-inch smoothbore, cast-iron 1861 3

F 16-inoh smoothhore, cast-iron 1861 and 1874+ |

- 20-inoh smoothbere, cast-iron : 1861 P

: Howitzers §

: Mountain, 4.62-inch smoothbore, bronze 1861

' Siege and garrison, 8-inch smoothbore, i

! cast-iron 1861 é

4 Mortars ?
Siege, 8-inch smoothbore, cast-iron 1861 ' %
Seacoast, 10-inch smoothbore, cast-iron 1861 ‘ i
Seacoast, 13-inch smoothbore, cast-rion 1861
Coehorn 5.62-inch | 5.82-inch | smoothbore .
. bronze 1841

SOURCE: U.S., Congress, House, Report of the Seoretary of Wer,

Bx. Dos. No. 1, 46th Cong., 3d sess., 1880, pt. 2, p. 59.

*The design was adopted as standard but the weapon was ;
not produced. g

**foapons thet 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.

sespltered Rodman weapons,
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bury themselves before exploding, reducing their effeoct. Also, he
asgserted that ocurved fire reduced the coverage of shrapnel, by throwing
it into the ground iu 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-trajectory gunrs he said:

The artillery must now coms to the front, and by its fire render
works untenable, or at least shake the moral force of the defense
%o such a degrve as to render an attack possivie. For thig purpose
great accuraoy, . . . weight afgavolooity of shell, and a powerful

bursting charge are necessary.
Ho did not ignore vertical fire. He advised the raintroduction
of howitzers into field service, because, he said, thers would be
numerscus instances when troops could only be dislodged by accurate an&
powar®ul high-sngle fire. But he maintained that the weapons should not
be given to the division; they should be retained at the cox‘ps.m3
0f the caanon shell used to destroy fiald fortifications he
remarked: |

Although this projectiie is not so importent as shrapnel, since
the chief funotion of fleld artillery seems %o be that{ of firing
at troops in the open, yet the increased laportance given to fiel(
fortification demands that artillesg ve prepared to make advances in
its power of destroying sateriel.l

It is a telling essay, because on ona hand, it accentuates the
importance of direct-fire artillery, calling for its continued per-
faction and accentuating its primacy; yet on the other hand, i{ recog-
nizes that there would be occoassions wher only vertical fire could dis-
lodge-troops from trenches. It is important %o 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 3hift in the perception of the proper iocus of the capability--
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from the sole possession of the siege train to the partial ownership
of the meneuver 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 lcng way from what would come to ba the dostrine
of indirect firse.

The decade of the 1870's was a ssedground of modern artillery
development. Nearly all of the necessary technological ingredients for
indireci 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
artillery would depend on massed, scourate, high-trajectory bombardment.

Mass would be a derivative  of many things--numbers is the most
obvious~-but numbers alone would he shadowed by improvements in
materiel and technique that contrivuted %o mass. Steel gun construction
would give barrels the strength, withaut meking them prohibitivel&
heivy, 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 battlefisld could be concoantrated on a
siagle target. Of ocourse, 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 recoll control and bresech-
loading which would permit higher rates of fire. Significant advances
were yet %o come in shell design, but work was progressing in Hurope

on more efficient burst effects. All of these factors, already present
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some degree in the 1870's, would oontribute to the mass necessary for
the indirect-fire conocept.

Like mass, accuracy would also be the product of many things.

The effect of rifling was already being felt. Acouracy would also
depend upon the improvement of sighting techniques. The use of tele-
scopes with heavy guns, and aiming stakes with sjiege artillery md
already begun to appear in RBurope. In addition, the developing tech-
niques of reocoil control would be no less important to accurasy than
they would be to mass.

High-trajectory bombardmwent was an idea as old as artillery
itself; but it was still a ppecialized technique. The coming togsther
of the ingredients listed above for mass and acoureoy would make it
a viable replacement for the technique of direct fire, But as of 1880,
several of the ingredients were still disparate achievements. Certainly
no nation had yet brought them together in an effective system of
indirect fire for the artillery of a maneuver army. .

It is important %o note the derivations of the ingredients,
Rifling, steel construction, and breech-loading first appeared in ligh%
artillery, where the technological difficulty of their adoption was lass
than in the larger calibers; but, taking the American example, the
principal motivation behind the continued development of these ingrs-
dients was the perfection of heavy artillery. Recoil control, the use
of aiming telescopes, embryonic concepis of fire directiun, back-sighting,
and chambering were devised to meet the needs of heavy artillery. And,

of ocourse, much of the basic teochnology of metallurgy and optios was

civilian in origin, as ras the telephone. Hopefully without belaboring

the obvious, the point is that much of the technological advance that
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would eventually make the dooctrine of indireot fire possible was
unrelated In its derivation to the perceived needs of the field -
artillery.

In the Unlited States, the principal agency of military techno-
logical change, the Ordnance Department, had operated since the Civil
War under several handicaps; some wers self-inflicted. The Department
displayed an obstinate predileotion for designs of its own orgination.
The problem was that while the Department pursued its own designs,
borrowing selectively from the work of dthers, time was lost in the
acquisition porocess. In the areas of field and siege artillery the
hablt of slow acquisition was no more of a detriment than the virtual
negleot of effort. The needs of coast defense dominated the artillery
related efforts of the Department. It was not until the decade oclosed
that any significant move was wade in the improvement of f£ield artillery
materiel; and siege weapons had yet to excite more than the briefest
interest.

On the other hand, two things need to be said in defsnse of
the Department. First, the only real perceived threat to the nation
was naval bombardment of citiss., Second, Benét, like Dyer before him,
put emphasis on the econouy of converting old weapons, as opposed %o
the expense of building new ones. Of course, it is diffiocult to com-
pletely separate this motive of eoconowy from the Department’s habitual
preferonce for guns of its own design--those that were %o be converted.

Finelly, there was the matter of the relations within the
decisionmaking process as the decade closed. The Secretary of ¥War
invariably gave official support to the activities of his subordinate,

105
the Chief of Ordnanoce. And although the Commanding General of the
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Army was not in the staff agenoy chain of command, his views on weapons
development vers usually oconsistent with those of the Chief of Ordnance.
Artilleryusn, the users of or@nanoe materiel, were still involved in
the decisionmaking proocess in only the most tangential way--board
participation, usually as a minority. Perhaps most important, the
diffioculties with Congress that had oharacterized Dyer's administration
had abated significantly by the énd of Benet's first five years in
office. In effeot, the loous of deocisonmaking authority on weapons

development still rested with the Chief of Ordnance, even more firmly

than five years earlier.
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CHAPTSR VII

1881-1888: FIRST MOTICN IN THE CEVELOPMENT
OF NOBILE ARTILLERY

The guns of modern armiss lay quiet during ths 1880‘s. OCf
course, there was the vocasional whiff of gunpovder in far-flumg lands;
but meaningful experience with war was loft to contemplation of the
lessons of the past and theories about the future.

In the Unitod States, the coast artillery rose to new heights of
importance. Field and then siege artillery rose in the shadow of the
olimb, impelled by moderate attention, after years of nearly total
negleoct, The efforts of the Ordnance Depariment with the lighter types
of artlillery were unhurried, casual, and almost an afterthought, but
at last there was motion. Real attention wag focused on the requirements
of ocoast defense, and the Department's too often repeated pattern of
preference for its own designs put it once again on a sollision course
with Congress.

In January 1881, a subcommittes of the Senate Committes on
Appropriations began heerings to determine the amount of money to be
alloted to the armament of coaat defenses for the following year.

Norman Wiard, a oivilian inventor and unremitting nemesis of the ordnancs
bureaus of both the Army and Navy, requested permission to appear before
the subcommittec. His ocomplaint was that the four 12-inoh rifles
recently selected by Benst for manufacture and test were the patentad

inventions of Lieutsnant 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 breesh-loadirg
heavy artillery, Crispin, as President of the Ordnance Board, recommendd
to Bendt that converted Rodmen guns be modified to acoept a breesh
mechanism. The problem, as Wiard saw 1%, was that in 1879 Crispin had
secured a patent on the method by whioch the Rodman smoothborses were
oconverted to rifles, He implied that Crispin had profited from the
conversion of muzzle-loading smoothbores and that he stood %o gain
again as the Department begen a program to develop breechloaders of
its own dosign.l

Benét 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 officer was not prohibited from holding
a patent; and in any event, he did not know of any money that Crispin
had received for his invention. Willliam P. Hunt, president of the
South Boston Iron Company and manufacturer.of the proposed la-inok
weapons, confirued that there had been no arrangements to pay Crispin
for his pa%tent. In faot, he added, it was not oclear that Crispin’'s
patont was valid, hecause 1% sonflioted with the claims of other
invantors. The subcoumittee was unable to question Crispin himself
about the patent arrangements; Benat confirmed that the Constructor of
Ordnance was siok in New York and unable 4o testiry.a

Although an officer might reject any compensation but honor when
the Army used his invention, & patent still hald the promise of pecuniary
reward, If the invention became a military success, subsequent ocivilian
or foraign use of it would be subjeot to the paymsnt of royalties. Aas

"

one subcommittee member, Senator Allison Beck sald, « » « I think i%
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is . . . his duty when his own invention comes up before a board of
which he is president% %o decline to ast on the ground thut he is
interested, . . . . v It was sound advice. In view of the record of
oritisism received by the Department, it is surprising that officers
weroe no* prohibited by agency rules from judging their own inventions.
There was aiso some concern among the subcommittee for the high
cost of the 12-inch guns, $46,000 sach. It appeared that Krupp was
then willing %o sell steel guns of the same celiber for $30,000. Part
of the high cost of the Ameriocan weapon was atiriouted to the need 4o

4
import stesel for the breechblock from England.

Alternate American designs for breechloaders had been available
sincs the 1872 board, but the guns produged from those plans had notg
been tested enough to keep the barreis from rusting in the salt air
at Sandy Hook., The civilian inventor of onv of the guns, H. F. Mann,
summed up his frustration before the subcommittes when he was asked
if he sought a continued %est for hls weapon. Mann replied: |

No, sir; it is perfect nonsense for me to waste time and expensse

to have that gun taken up and have half dozen shots fired heres and
half a dozsn there. That does not amount to anything. 1t is simply

to keep us orazy inventors, as they consider us, qulet; but they
are developing their own plans [for guns] .

The subocomnittee investigations ended nearly a decade of
congressional non-interference in Department activities, The appropria-
tione bill passed in Maroh 1881 provided for the establishment of a
board of officers to examine all inventions of heavy ordnance, to inclue
guns under oonstruction or conversion by the Depariment. The board was
to make recommendations on weapons to bes tested to Congress, through the

Seoretary of War. It consisted of one officer of the Corps of

Engineers, two of the Ordnance Department, and two of the Artillery.

o
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The two ordnance representatives were Colonel James Benton and Ma jor
: 6

& Adelbert R. Buffington ( who in 1899 would become Chief of Ordnance).

The board began its cdeliperations in July 1881 and reported to

4 Congress the following May. It recommended for tests the weapons
shown in table 6, Noticeably absent from the 1lis%{ was Crispin's pro-
1 posed 1l2-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 ocast-iron artillery:

"The Board does not approve of the conversion of any of the smooth-

bore guns . . . , and partioularly does not approve of the system or i
7
systems proposed by Mr, Wiard." Wilard's plan was simply to rifle the §§

cast-iron bores of the old guns. He becldy admitted that the process iﬁ
would cost him only 340 per weapon, although he proposed to charge the

8
government $500. If Wiard expscted 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 glve a new direction to heavy artillery

il acquisition, The board's subsequent recommendations did much to lay ;
g; to rest tho.lihgering episode of heavy ordnancs selection that had been |

initiated by congressional interposition in 1872 and marked by apparent

Department "foot dragging" since that time.

The hearings before the subcommittes in 1881 received notloce

in the national press. The Army and Navy Journal, closely attuned as it
was to items of military interest, was oritical, in both its editorials

and in some of its printed "letters to the aditor," 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
WEAPONS RECOMMENDED BY THE GETTY BOARD, 1882

Rifled guns
Lyman-Haskell Multicharge Gun, 6-inch

W. B. Woodbridge's wire-wound, ocast-iron, B. L.* gun, 10-inch
®. E. Woodbridze's wire-wound, stesl tube, B. L. gun, 10-inch
W. B. Woodbridge's wire-wound, steel bars, B. L. gun, 10-inch

W. P. Hunt's steel, B, L. gun, 10-inch

Wire-wound, gteel, 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, 1l2-inch, submitted
by the Chief of Ordnence '

Wire-wound, B. L. gun, 8-inch, submlitted 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. = breech-leading
s* M. L. = muzzle-loading
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The pressure of the events of 188l 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
* 11
charge of the Ordnance Agenoy in New York.

Like Rodman before him, Crispin was a man of substantial talent;

5 but the system was suoh that it invited the suspicion that these men and
others in the Department abused their authority. The acstion of the
Congress in once again placing the question of ordnance selaction in

1 the hands of a Wer Department board was a corrsctive measure in the

; decisionmaking process. In fact, the action began a string of

3 oongressional}y initiated ordnance boards: +the Gun Foundrv Board was

| called pursuant to the act of 5 July 1884; and the Fortification Board

12
agssemblod after the asct of 3 March 1885.

i

Perhaps the greatest bensfit to oume from the work of the 1881

T TR I

%1 board was that id did much %o 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
Depariment had~added wrought-iron tubes to cast-iron guns to give them
strongth 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 ll-inch caliber were fitted with ‘
. 13 i
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 casti-iron

construction. It was an importent event, because attention would now

be turned to steel,




Riikdaieriant<c A T R T IR ER AL B L5 L A

186

It was not simply a matter of dropping one metal for another.
In his annual report for 1882, Benét observed that to meet the needs
of coast defense guns of "moderate power" ooculd 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, Bendt 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 produstion of gun stesl,
gven Bendt's modest plans would take time. In 1883, to meet the imme-
diate needs of coast defense, Congress provided for the conversion of
fifty Rodman smoothbores by the insertion of wrought-iron tubes.15
Benét 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. ﬂe
proposed that the subject receive the careful congideration of Congress,

As he saw it, there were two solutions: <+he establishwent of a nationd

foundry, or the sncouragement of private enterprise to procure the
16

necessary plant and experience.

In the naval appropriations act passed in March of 1883,
Congress ocalled for the establishment of the Gun . Foundry Board. It was
composed of six officers, selscted from the Army and the Navy, who were
glven the requirsment to determine the best location for a government

foundry ". . . , or what other method, if any, chould be adoptad for the
17

manufacture of heavy ordnance adapted %o modern warfare, . . . " The

board toured England, France, and Russia to investigate the methods
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smployed in Buropsa. It was not the board's intention to ignore Germany;
Krupp simply denied permission for an offlolial visit. The report of

the board was transmitted to Congress by President Chester A. Arthur
18
in February 1884.

The board drew some conclusions about the status of gun steel
production in the United States:
« « « the immense steel works of the United States, from lack of
demand for this special material, have not the necessary plant for
forging, and are in no condition at present to manufacture steel

for cannon in such quantities and in such sizes as ares essential
for a suitable armament for the country . . . .

While the rest of the world has advanced with the progress of
the age, the artillery of the United States had made no steps
forward., Its present sondition of inferiority is only the natural
result of such want of ac%ion,19

The perceived inferiority of American artillery was clearly

related to the failure to use stesl in its construciion. The question
is where did reaponsibility for the failure lie? The conclusion must
be that, with respect to land ordnance, a large measure of responsibilily
lay with the Ordnance Department. By 1881, American 1ndus;ry was.
producing 1,210,285 tons of railroad grade steel annually, ° It was
not until 1883 that the Department began a serious solicitiation of
Awerican 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 suocessfully construct three
experimental hoops for heavy artillory,zl 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 oconstruction before the controveray of 1881, it is gquite

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 Watorvliet
Arsenal, West Troy, New York, and one for the Navy at the Washington
Navy-Yard, Disiriot of Columbia. The board's use of 4ihe %term "faotory"
rather then'“foundry" is significant. They borrowed from the French a
concept in whioh civilian industry produced rough.forgings to be
machined and assembled in government fuotorios.zz The French system did
not provide for the establishment of government foundries per se, which
would have performed the completes manufacture of weapons.

Previously, American guns had been manufactured by contraoct to
oivilian firms, although few orders had been let since the Civil War.23
The advantage %o the government of the establishment of a factory
was simply one of economy and efficlency. The board found British
and Russian dependence on private enterprise for the production of
modern artillery to be costly.a4 But Congress was slow %o rsesct to the
recommendations of the Gun Foundry Board, and an artillery faotor& for
the Army would no%t become & reality for several years.

Until 1881, the Department had been folloviﬁh a dead-end path
in its attempts %o oontinelly 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: ". ., . sxperierre
has proved the sntire ability of our steel makers %o produoe, without

25
too great difficulty, the required wetal; . . . . "

The fturn to sieel, like the interest in a gun factory, was
driven by the perceived needs of heavy artillery. The oconstruction of
lighter guns would profit from these advances, as i{ had from past

achievements stimulated by heavy gunrequirements. Although the
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Department soncentrated its efforts on heavy weapons, it did not neglect
the development of lighter pieces. In fact, the 1880's was & deoade
of steady, albeit unspeotacular, improvement in mobile artillery.

When the 1870's closed, the Department had begun its firs<¢
program of improvement in field artillery materiel since the Civil War.
On a plen initiated by Crispin, several 3-inch, wrought-iron, muzzle-
loading rifles had besn out off at the breech and modified by the
addition of a stedl, sliding-block mechanism on the Erupp plan, figure
17. In addition, the Department had begun the design of a wetal car-’
riags for the improved field pieces.

In July 1881, by general orders, a board was directed to
oconvene 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-
mont may seem tit."zs The board was composed of seven artillery
officers under the chairmanship of Major John C. Tidball. Upon #inish-
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 pleces; but it thought that steel dusigns
would be needed in the future, with muzzle velocities not less then
1,600 feet per second. Also, the board recowmended the adoption of
telescopic sights for field guns and the sonstruction 6f a carriage that
would permit sufficient slavation for curved fire.27 Bendt received the
views of the artillerymen and announced in hic 1882 report that he had
directed the design of a steel, breech-loading field gun and thezgrepa-

ration of a metal ocarriage for the ingpeoction of a future board.

When Benet gave his instructions %o the Crdnanoce Board i% was
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olear that the new weapon would be a departurs from the recent attempt
to modify the old wrought-iron guns. Not only would the new weapon
bs steel, in addition,Benet directed that i%4 would have an interrupted-
sorew broech.ag

There were two basio proven breech designs, known as tha
"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 bresoch. In the olosed
position the wedge sealed the bore. The fitting was made tight against
gas leaks by a replaceables Broadwell split steel ring, whioh lay be-
tween the wedge and the barrel.so The designation "French" for the
second system is misleading; it was actually American in origin.
Benjamin Chawmbers, a Washington, D.C., mechanic, had patented a slotted-
soraw bresch in 1849. However, it was the French who seized the idea
and improved 1t.31 In oonirast to the German system which worked from
the sids, the French breech closed from the rear. The breech was
sealed by an interrupted sorew, whioh with a short turn engaged simi-
larly cut threads in the breeohbloek,32 figure 18, Gas was sealed by
a band of material, primarily asbestos, between two Broadwell rings
mounted on the inside face of the breech sorew. Under the pressure of
the detonation of the propelling charge, the obturator, as the band was
called, expanded to prevent the escape of gas.35 Both systems were
effective and are still in use today. 3Benédt'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, Benst directed the Ordnance
Board to investigate the edvantages of employing built-up rather than

single plece conatruction for the barrel. In his instructions %o the
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board he noted that modern European fileld guns were oconstructed on

. the built-up principle. Like the "Franch" bresch, the ooncept of
constructing barrels with concentric hoops was an old Ameriocan idea.
Professor Daniel Treadwell (Harvard) had patented a built-up gun in
1858, but he was unable to interest the government in the idea, Almost
simultaneously, Sir William Armstrong introduced the concept ianto his

34
successful systsm of British artillery. The idea spread in Europe,

T PRI T TSN £ e T t0e apm s a eaer
e

and to some extent, it was adopted in American guns; for example, the
banded Parrotts were a simplistio adoption of the system, as were the
converted Rodmans. But it was not until the 1880's that the Ordnance
Department began %o seriously exploit the sirength advantage of complex
built-up oonstruction in both light and heavy artillery. Figure 19

is a 3,2-inch gun of built-up design. Compare it with figure 17, the

one-piece barrel construction of a wroyght-iron rifle.

: { The Ordnance Board was gucocessful with its design, and the first

steel 3.2-inch gun was tested in 1884. Benat was proud of the results

5' whioch ". . . are deemed extremely favorable as compared with the ;
' 38 i
firing of similar guns in Zuropean servigces." The ordnance designers !

had managed to achieve a muzzle velocity of 1,625 feet per second, E
which exceeded the requirement of the Light Artillery Board. The trend ?
toward higher muzzle velocities, hence flatter trajectories, is evident
when ons compares the capability of the new gun with the 1,215 feet per
seocond charaoteristic of the wrought-iron plece that it was designed :
to z-eplacm.:56 !

While the Light Artillery Board wanted a high muzzle veloocity, i

it also wanted a carriage that would perumit the delivery of curved fire, '5

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 thet the state of the art in carriage design made
it Jdifficult to accomodate the force of recoil of high velocity
artillery at raised elevations. It was not at all clear that one
field gun ocarriage could efficiently satisfy both requirements.

The Department had been working since 1880 on the design of a
metal ocarriage for light artillery. After three years, the Ordnance
Board tested one of stesl. The carriage featured spring recoil brakes
designed by Lisutenant Colonel 4. 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.
In addition, the carriage permitted a waximum elevation of 21 degrees.37
However, it was below the 30 degree capability that had beqn reqdested
by the Light Artillery Board.38 The artillerymen's request had to yield
to practical considerations. The Department continued its effort to
improve the carriage, but the strain caused by the great foroce of
recoil, resulting from the use of heavy charges in the new light gums,
oomplicated the construction problem?g When the Department finally
began to manufacture varriages for issuance with the new guns, the
maximum elevation was still 21 degrees.40 Even a% lower elevations,
the force of recoil caused damage to carriage componenis when the guns

41
were used by %roops in the field.

In 1884, word of a new German propellant powder came %o America.
It was said that German mills were altering tle proportions of the common
ingredients of black powder--saltpeter, charcoal, and sulfur--%o produce
a new explosive that provided higher muzzle velocity without an inorease

in gas pressure. In addition, brown powder, as it wes called, produced

e i
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FIELD CARRIAGE WITH SPRING RECOIL BRAKE
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of War for the Year 1883 (Washington, D.C.: Government Printing Office,
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42
leass smoke than the black variety. The Ordnance Departiment quiokly
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. ﬁollowing Rodman's

work with controlled grain size, experts had varied the shapes of

‘granules to achieve still greater efficlency 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-
sives, 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 shock, and it was no easy matier to
find ways %o overcome the hazards of the propelling jar of a gun's
detonation.

In 1884, Benét folt reasonably certain that explosive gelatin,
a rather stable mixture that included nitroglycerine and guncotton,
ocould be safely fired from service guns.45 I% was easier said than
donas. The unmodified gelatin gave erratioc results.46 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 dynamlte 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

47
under construction at the Delamater Iron Works in New York. The
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FIGURE 21
BRISBEN'S SHELL FOR HIGH EXPLOSIVE

Air Chambser K;-Explosive Chamber
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SOURCE: U.S., Wer Department, Annual Report of the Secretary
of War for the Year 1887 (Washington, D.C.: Government Printing Offioce,

1887), 3:app.12, plate L.

NOTE: The air chamber was intended 40 cushion the shook of
propellant discharge. I4 was one of several ideas considered and
rejected by the Department in the search for an offactive system for

firing high exploesives.
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Department was interested in the dynamite gun, and efforts at the
woeapons ‘. perfeotion would continue for several year; but mors efficient
solutions to the problem of the delivery of high explosives esvolved,
and the dynamite gun project died without ever becoming much more than

an interesting experiment,

Public oriticism by ordnance officers of national policy on

ieapons development was not a common oocurrence; but,in June 1884,

Captain Otheo E. Michaelis told a New York Times reporter that a nationa

program of development simply did not exist. He said, "Fortunately,
under our system of government, state polioy is shaped by public opinion
and it is for our intelligent thinkers to make this felt."48 Since
1881, a series of military boards and congressional committees had 3
looked at various ordnance questions; but as another ordnance officer, ‘
Captain Rogers Birnie, said, tﬁe reports ". . ; oontain a vast amount
of valuable information . . . whioch we can oaly regret has been put to :
80 little practiocal use, . . . "49 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 Seoretary of War, two offiocers each of the

. 3 &
T e AT i N 2

Engineers, Ordnance Corps, and Navy, and two oivilians. Secretary
William C. Endicott chaired the board, which included, among others,
Benét himself and Lieutenant Colonel Henry L. Abbot (the engineer
officer who commanded the siege train at Petersburg). The board was

51
instructed to review the needs of coast defense. In making its report

the board observed:

TR SO S S SO S

It is impossible to understand the supineness which has kept
the. nation quiet--allowing its floating and shore defenses %o
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become obsoleto and effete--without making an effort to keep
progress with the age, while other nations, besides constructing
powerful navies, have not considered themselves secure without
large expenditures for fortifiocations, inoluding armored forts.32

To correot the deficienoy, the board recommended a long-rangs 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 construotion of forts. The plan was massive in its extent; it
provided for the upgrading of the defenses of twenty-seven ports.s3

Not since the work of the 1867 board had there been a comprehensive
statement of coast armament requirements. Unlike the recommendations of
the esarlier board, which had been submerged in the standoff between

Dyer and Congress, the work of the Endicott committee initiated a
building proéram that was to run for more than two deocades, although

the availability of funds would fluctuate.
54

In fact, after appropriating money in 1885 for armament,
Congress permitted two years %o lapse before it provided more. The
fortifications appropriation bill for fiscal year 1886-188T7 passed the

Senate but stalled in the House, Bendt complaired:

s+ + » 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 praoc-

4ically ceased, . . .
And not only has the work come to a stands¢ill, . . . . , but

the personnel of the Department, employed on the work, has been
almost entirely discharged.9®

The situation was no better the next year; Congress again failed to

provide appropriations for armament. Benét struggled with the problem

in the best way that he could. He reported that,

The Department has besn enabled, . . . , by means of the small
permanent appropriation acoruing from the proceeds of sales of
unserviceable and obsolete materiel, to procead with the manufacture
of one 8-inch B. L. gun, . . . ; of one 10-inoh B. L, gun, . . . ,
and twenty-five 3.2-inch steel field guns.56
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During the bleak period, Benét also managed to give some
attention to the most ignored area of artillery development--siege
materiel. 1In 1885, under imstructions-from the Department, the Ordnance
Board had prepared plans for a 5-inoh siege rifle, figure 22, modeled on
the successful 3,.2-inch gun.57 The next year Beret announced that the
Ordnance Board had also designed a 7-inoh howitzer, figure 22.58 Except
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 materisl in
twenty years. The designs of the 5-inch gun and 7-inch howitzer were
late but, in view of past neglict, .aignificant initiatives by the
Department.

The trend for several years in European siege materiel had been
tovard larger weapons. As mentioned previously, railroads permitted the
strategic movement of guns of almost unlimited weight. By the mid-1880%,
however, another class of artillery materiel had begun to aohieve.impor-
tance in Buropean inventories. These were artillery pieces of larger
calibers than were normally found in field batteries. Considered as
less mobile than common field artillery, they were classified as guns
of position.59 The average caliber of such weapons was 3,83-inch. 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
oompared, 941 pounds to 1233 pounds, respeotively; and the same is done
to average shell weights, 15.9 pounds to 23.1 pounds, respoctively.so
Lieutenant Alexander Schenck, a literate gunner writing at the Artillery
School, observed:

When rifle-pits and dther field wowks, however hastilly 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 effioclent field
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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 becowms as well established and
nesdful as any other fiold gun.6l
The idea of adding weight to the fire of the f£ield artillery by increas-
ing the size of some of its weapons is the central feature of Schenck'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 oonfines of the concept of direct fire; "well
to the fore" was the tfuditional position of field artillery; however,
the proposed use of heavier weapons was indicative of a conosptual
advance within the paradigm. In the Ameriocan gxporionoo. Schenok's
observation was still no more than theéry; although Benét had advised
the Ordnance Board in 1882 that a field gun. heavier than the 3,2-inch
would be needed at soms time in the ruture,sz the Department had not
yot undertaken the design of such a weapon.
Siege artillery, of course, was heavier thaﬁ the field variety.
The weapons designed by the Ordnance Department were limited in their
waight by the capaocity of pontoon bridges. The weight adopted for the
new 7-inch howitzer berrel was 3,750 pounds.63 The carriage would even-
tually weigh another 3,200 pounds.64 Ordnance designers worked to
construct the most effiolent weapon possible within established weight
limits. The relationship between the weight of the howitzer and its
oaliber was important. With the same amount of metal, ordnance deaigners
mighf have constructed a weapom of greater than 7-inch caliber, but the
inoreased rescoil of the more powsrful piece would have made it impracti-

cal. On the other hand, a 7-inoh weapon might have been constructed

with less metal, but a reduotion in weight would have resulted in

A i s e
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65
excessive recoil, again making it impraoctiocal. The point is that

pontoon bridge capacity limited the overall weight of the American
howitzer, while the absence of an efficient method of recoil oonirol
restrioted the ocalibar. S.2el had given strongth %o gun barrels, per-
mitting the construction of more powsrful weapons, but the problem of
reagoil control in mobile artillery prohibited the full use of the
advantage of steel.

In field artillery, the weight of a plece was restricted, not
by the capacity of pontoon bridges, but by the lower limit of the draw-
ing power of a six horse team. The harsh demands of campaigning limited
the pulling capacity of a fisld artillery animal to about 850 pounds.
Also, gunners generally felt that a team should consist of no more then
six horses, which restricted the total load behind the animals to
about 5,100 pounds. Teams of more than six horses were difficult %o
maneuver;se and the quick mansuver of artillery was important in the
direct-fire concept of employment. Artillerymen saw themselves rushing
into battle, deploying hastily witﬁin sight of the enemy. As a result,
the drawing capacitiy of a maneuverable sSix horse team wes a porceived
restriction on the maximum weight of a field artillery rig. However,
the American 3.2-inch gun rig was below this limitation: the barrel
weighed 829 pounds; the carriage, 1,166 pounds; and the limber with
ammunition, 1,780 pounds, for a total of 3,775 pounds.67 Even with
several mounted cannoneers there was room for some weight inorease in
American fleld guns; it was simply up to the Ordnance Depariment to

initiate development,

In 1887, Benét amnounced that prototypes of the 5-inch siege gun

and T-inch howitzer had been manufactured at Jatertown Arsenal and sent

.
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to a proving ground for initial tests, Department engineers had
constructed an experimental ocarriage for the 3-inch gun using wheel
brakes designed by Colonel Buttington.sa The brakes were similar to
those used on the 3.2-inch carriage. No special carriage had been
oonstructed for the hovitzor.sa In fact, because of the limited avail-
ability of funds ard the resulting discharge of mechanivs, the Department
had been forced to concentrate lts efforts on one weapon at a time, first
the gun, and then the howitzor.70 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
Endicott oommittee had endorsed the earlier recommendation of the
Gun Foundry Board that a faotory be established. Although the lawmakers
had authorized the Navy to begin the construction of such a faoility,
they failed to do the same for the Army.vl Finally,in 1887, without
oxplicit congreasional approval, the Ordnance Department, with the
sanoction of the Séoretery of Wer, began to concentrate the necessary
machinery to establish a gun fagtory at Watervliet Arsonal.72 It was a

bold action; Benet simply assumed congressional approval and got away
73
with it.

Aotually, 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
forgings provided by the Midvale Company.74 And the Following year

Benet announced plans to construct twenty-five of the weapons; the
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West Point Foundry was to assemble twenty guns, while the Watertown
Arsenal was to put five togothor.75 In addition, the 5-inch gun and

the 7-inch howitzer had been constructed at Watertown. The gun construo-
tion plant at Watertown was something of a "jerry-built" facility. The
offloer in charge reported, "The machinery needed for the work, some

i ‘ . of which was newly purchased, was assembled together in one of the

! large shops whioch hud formerly been used as a ;ood worker's shop, .

78
« o s o " When the Department took agtion in 1887 to establish a

large factory at Watervliiet, the effort was more important in i¢s Scale
thaa in its novelty. Benét planned %o start work immediately on 10-ingh k
and 8-inoch, .breech-loading, steel guns as well as twenty-five 3.2-inch |
veapons.77 Probably the most important benefit of the new plant at
Watervliiet was that it gave the Department an efficient faoility 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
sohooners operating in the fisheries. Tempers flared, and there was
talk of a fight. The Detroit News suggested: "When the next war closes g

78
there should be but one flag floating from the Rio Grande to The Pole."

In the House, the Committee on Appropriations recédived a resolution
oritical of the state of coast defenses. It began:

« « o« 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 indiocate
hostility toward the Unlted States, ., . .

. « + '« twenty-seven of our Atlantic, Gulf, and Pacific harbors
1 ere absolutely defenselesg, [end] . . . are in urgent need of
b immediate defenses; . . .

In spite of the scattered "saber rattling," Congress failed %o
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provide appropriations for armament. And although the issue cooled,
the continuing lack of money caused Bendt, in exasperation, %o ocall
upon Congress %o take some kind of action. The thrust of his appeal,
quite naturally, wvas toward the needs of coast defense:
It will cost money; but not more than the loas to the olties of
New York and Brooklyn from one day's bombardment. All this and
more ia known to Congress and the ocountry. Reporte of boards and
oommittees, reports of offioclial experts, the writiugs in the publio
prem, 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. Congreas should decide, and decide at onee. Ancther
year ought not to pass without a settled and well-defined polioy
in regard to the national defense.80

Finally, in September 1888, Congress resumed appropriations for
heavy armament. At the same time, however, it direated that the money
be spent under the supervision of a board tc consist of the Commanding
General of the Army, and one officer from each of the Corps of Engineers,

8l

Ordnanoce Department, and Artillery. The first officers to hold those
respective positions were Major General John M. Schofield, Colonei
Henry L. Abbot. , Lieutenant Colonel Alfred Mordecai and Colonel Henry

ae
W. Closson. This was not just another eatry in the siring of
congressionally wandated boards that characterized the 1880's; the
Board of Ordnance and Fortification, as 1t was ocalled, was unique in
both its permanency end its powers. Although its periocd of greatest
vitality was the 1890's, the board functioned for three decades.

In the initiating legislation, Congress placed the board under
the direotion of the Seoretary of War and gave it the power to provide
". . . regulations for the inspection of guns and materiel at all

83
stages of manufaoture, . . ." The charter powers of the board were
general to the point of being vague; however, through subsequent legis-

lation, itas authority was more clearly defined. Congress tasked the
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board to make an annual report of i4s work, In the first report, the
board outlined 1ts wethod of operation., The Chiefs of Ordnance and
Bngineers submitted their requests for appropriations through the
Secretary of War to Congress, as they had always done; but onoce the
appropriations were made, the Seoretary aubmittod the projects that
came under the Jurisdioction of the board to that body for its review
and recommendations on the allooation of funds., Virtually all questions
of armament fell under the jurisdiction of the board.84 In addition,
the board examined a wide range of new inventions, selecting those to
be retained for further dovelcpmnt.e5

The significance of the board was that it modified the near
total Juriad;ction of the Chisf of Ordnance over weapons development.
For the first time, the Commanding General of the Arny, as. President
of the Board, was given an official role in the cholce of armeament. Of
oourse, the Chief of Ordnence still enjoyed the selective power of
making the original requests for appropriations, but the final aliooa-
tion of funds was subjeoct to the approval of the board. Equally impor-
tant, the board became the reviewing agency for new inventions and the
Judge of systems under deveslopment. But one must be careful not to
overstate the real power of the board. In effect, power over weapons
seleotion 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 faollitles
and techniocal expertise of the Department.

The establishment of the board certainly did not alter the
preocoupation of the Army with oocast defense., The 1888 appropriations

aot initiated the extensive program of fortification recommended by the
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Endiocott Board. Through the next decade, the intereat of the War
Doparfmnnt in the program would become almost obseasive.as

Although the Ordnance Depariment had made some advances in
field artillery materiel by 1888, in general, the light batteries suf-
foered from a lack of attention. The Army Inspeotor General reported
that, "Some of the light artillery is still plodding along with the same
guns they had at the close of the war of the rebdellion, . . . . "87
(Not all batteries had the new 3.2-inch guns.) Furthermors, he found
that 4raining was inadequate because of a lack of target practice

materials and ranges, with the result that some batteries neglected
88
firing entirely

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 direotion of infantry
Lisutenant Colonel Joha C. Bates.89 The béa}d was convened to coﬁai-
der a large number of recommendations for new tactics that had acocumu-
lated over a deocade. But the meaning of the term "tactiocs" had not
changed appreciably since the late 1860's, and the board was primarily
absorbed in matters of drill.90 Colonel John Tidball, retired, but an
artillery proponent in the manner of Henry Hunt, did precipitate a
debate over ithe 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
rifled piooes.gl Colonel Henry W. Closson, artliilery member of the
Board of Ordnance and Fortification, disagreed with Tidball. He

recommended the retention of divisional batteries, because “". . ., the
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agsociation between Artillery and Infantry ocannot be to0o 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-
i 33

try. Closson's coument was a subtle manifestation of the continuing

dominance of the direct-fire concept of employment of field artillery.
Closson's view's prevailed; drill regulations ocontinued to refer to the
‘ -use of divisional batteries, partioularly when the division was to be
- "olosely cngagod."g4 Beyond the updating of drill, the board did little

to change the fileld artillery tactios.

S N




The year 1889 bsgan a new era in American artillery develop-
ment. It was a period of acceleration, made possible largely by the
availability of armament funds. It was the almost compulsive concern
for ooast 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 uninown since the Civil War. Field
and siege artillery benefited from the largess; appropriations for their
developmsnt wore buriéd 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-
leory would be needed to repel 1nvasion.l Fleld and siege weapons were
lumped together with the heavier brethren under that magio appellation
"goast defense." There should be no mistake, however, about the rela-
tive size of the monetary efforts. For inst@noe, for Fiscal Year 1832,
the Chief of Ordnanoé requested $2,090,000 for the construction of
soast weapons, while asking for only $186,000 to build field artillery.z
Nevertheless, the development of mobile artillery was at last recelving
rather constant fiscal attention.

In 1889, following the European lead in the develupment of
heavy field artillery, the Chief of Ordnance announced the planned
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3

oonstruction of a gun and a mortar of 3.6-inch caliber. Prototypes

of the weapons were completed the next year. Benét intended that the
3 3.6-inch gun would replace the 3.2-inch plece in the light batteries.
él s 251% thet the 3.2.inch weapons would be more suitable for the horse
artillery of the Cavalry. With a barrel of 1,181 pounds and a ocar-
riage of 1,300 pounds,4 the new field piece came close to the maximum
:3 capability of a six horse team. The 3.6-inch mortar,figure 23, was
3 the first attempt to provide the American field service with a ver-

tiocal fire capability sinsce the old Coshorn 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 fleld mortar
| oould fire 20 pounds of shell or shrapnel to a distance of 3,500 yards.

. 8
The mortar carriage permitted a variable elevation of O to 60 degrees.

In spite of its ponderous appearance, the ocarriags and gun together §

woighed only 625 pounds, and ordnance designers hoped to reduce the

woight so that the piece might be carried by four men. At the time ?

4 of the mortar's development, the Department felt that it was the most

g powerful weapon of its type in any army.s : §
E' The two new weapons were part of a trend toward heavier calibers ?
f, and a vertical fire ocapablility for the field service. This trend was é
E the result of some, of the peroeived lessons of the Russ:-Turkish War.7 |

] Generally, Europeans were moving in the same direction.

bt e 0 e e i L

The Ordnance Department did much in 1890 to catch up with the

Europeans 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 hydraulio
11

recoil buffer to a siege carriage, that of the 5-inch gun, figure 25.
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' FIGURE 23

3.6-INCH MORTAR

‘if‘Firing Platform

SOURCE: U.S., War Department, Adjutant General's Office,
Artillery Circular I, Series of 1893: Modern Guns and Mortezg
Washington, D.C.: Government Printing Office, 1895), p. 137.
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FIGURB 24
SIGHTS FOR THE 7-INCH HOWITZIR
Fo®
Open Sight — N\
O
0 3 ) '\
NRRRRRRRRRREY O
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"‘-lrj_, ear of Howitzer :N\/
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T | &L [F
S Rear Sight LSL/

“~__Front Sight

SOURCE: U.S., War Department, Annual Report of the Secretary
of War for the Year 1895 (Washington, D.C.: Government Printing Office,
1895), 3:app. 9.

NOTE: Lower sketoch shows sights used for reverse laylng. By
interchanging parts A and B the sights could be used for forward laying.

o s e A e b i A+ el b AR o A At A o o W i e P . " . L . Lo
JETY TORER ¥ o . N ik o i G b i

N

ST T

7 a2t




215

*gy1T *d ‘(G681

TCE0T J0 satdes T Juinodt) AJOT1T3dY

001330 Jurjutdd IUSIUIBAOD)

:°9°@ ‘uojBugysey) sILIJON puw suny UJBPORN

*0973J0 6,19J0ueD juen(py ‘juemysedeq I8l ‘°S°n  :EDWNCS

YRLING OITNVYAXH HIIM FDYIYHVO HONI-G

. 62 WundId

L
]
2
3
4
]
H
3
4
i




T IR

I T g

]
N
b

i e T

216

The design was essentially the same one developed by the Germans in

the 1870's, Witﬁin a fow years, the Department would also attach recoil
oylinders to 7-inch howitzer ocarriages, American designers used a hy-
draulic buffer bolted %o a firing platform. It was the same plan used
for the 5-inch gun. However, following a lead in naval weapons (to

be discussed later), they also fixed two recoil cylinders, with return
springs, to the upper part of the oarriage,la figure 26. With a move-
ment of 6 inches, the upper ocylinders absorbed only a portion of the
recoil--control was still dependent on the availability of a siege plat-
from. Nevertheless.it was a significant improvement in the design of
siege artillery.

The year 1890 also marked the end of Benét's administration of
the Ordnance Departiment. He retired after forty-one years of service.13
Yie aixteen years that he spent as Chisf of Ordnance colncided with a

‘ansition period in Department professionalism. When he assumed res-
ponsibility for the Department its operations were taimted by the appear-
an. of a parochical mentality; some of its detractors would even say
¢. ‘uption, but perhaps that is too strong a verdict. When Benét
relinquished command, the Depariment operated with greater efficiency,
and the old suspicions of proochialism had dissipated, although, as
disoussed in the next chapter, they wers not entirely gone. His succes-
sor was Liesutenant Colonel Daniel W. Flagler, a member of the branch
sinoce 1861, and fourth in order of seniority among ordnance offioors.l4

During Flagler's first year in office, the Department continued
%o investigate the advantages of smokeless powder. Six years earlier,
a French chemist, Paul Eugene Vieille, had been the first %o develop a

15
smokeless K powder for military use. In 1890, the Depariment was able
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%0 secure only a limited amount of the nitrocellulose-base propellant,
16

enough for some small arms tests. A year later, it had procured
suffiolent quantities from abroad to begin tests with field guns.l‘7

It was the beginning of a long series of experiments that would last
untili the Spanish American War. An American source for smokeless pow-
der was avallable as early as 1892;18 and although several companies
eventually competed to satisfy the strict requirements of the
Depariment, as of 1897 none were sucoeatul.lg There were problems
with the new propellant, not the least of which were difficulty in
prosﬁrvation and irregularity of explosive pressuru.zo But the
advantages were significant; weapons could fire from hidden positions
without being exposed by the plume of smoks that followed the discharge
of ocharcoal-base powder. In addition, the burning characteristics of
smokeless compounds produced higher velocities, without exceeding the
bore pressures comwmon to brown povder.al Nevertheless, unrushed by the
attraction of the advantages, for years the Department meticulously

examined and rejected the samples submitted to i¢.

Powders seemesd to be the Department's nemesis. The experiments

of the 1880's with high explogsives did no more than to demonstrate the
obvious--that they were sensitive,. 0f eighteen shells tested, four
Durst within guns, nine exploded before reaching targets, and only five
detonated on 1mpaot.22 Soon after it came into being, the Board of
Ordnance angarortifioation established a committee to investigate high

explosives, The committes 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 materid

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
;! 2%
¥ School at Fort Riley, Kansas. It was the first school for light

CrTe .
U R PG S 4.

artiliery sinaee the short-lived attempt to establish a program of
instruotion at Fort Riley in the late 1860's. As the name implies,

the school was shared with the Cavairy. The new training faocility was

e R e

26

! .
i ’ primarily orianted on field exercises and the practice of drill; it was
l not an academioc institution like the Artillery School at Fort Monros.

Neverthelesa, it was a step forward for the field artillery.

In the same year, the Ordnance Department moved to complete the

gystem of slege armament that it had begun with the design of the 5-inch

: gun and T-inch howitzer in the late 1880's. The final weapon in the

system was to be a T-inch mortar, similar in design to the 3.6-inch field

27
mortar.

L S it <

28
Two yeara later, the new siege weapon was ready for tests. Al ;

of the Department's field and siege pleces constructed since the early

1880's featured an interrupted-acrew; it was a succesgful design.

Built-up steel oconstruction was equally suoccessful; it was employed for

all of the field and siege weapons except the mortars. They were made

Bl e 3 A

of a single piece of forged steel, simply because their low propellant 3
29 .

pressures did not require the strength of built-up oconstruction. The

collection of fleld and siege ordnance completsd between the 3.2-inch

rifle and the 7-inch mortar wight be termed an "intermediate system," i

for the Department was about to be drawn into new considerations in ‘
cannon design.

The new thrust was nautiocal in origin. In the late 1870's, the
growing use of small, inexpensive togpedo boats posed a threat to the

established navies of the world. If these swift oraft oould approach to
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within 150 yards of a ship, their torpedos threatened its destruotion.
There was no adequate defense againat torpedo boats; large-caliber weap-
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 geries of a single-barreled, breech-loading, rapid-

30
fire, cannons,

Rapidity of fire was obtained in three ways; first, metallic
case ammunition was used, which reduced loading time; second, the breech
was designed to ejeot the case upon opsening; 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 baokward motion; or & mechanism was used to permit short i
recoil before returning the barrel to bettery.al For instance, by
1887, the Elswiok Ordnance Company in England had designed a mount that
absorbed recoil with an oil oylinder and then returned the barrel to
firing position through the force of springs.sa A rigid system oould

absorb the recoll of small-caliber weapons, figure 27; but as ordnance

o T St et Tt

designers developed guns of greater size, some mechenical assistance was
needed to prevent structural damage to mounts and decks, figure 23.
Rapid-fire guns soon outgrew their original role of protection against
torpedo boats, and,by 1890, wanufacturers were producing a wide variety

33
of calibers of up %o 6-1inch. {

In November 1890, the Board of Ordnance and Fortification had
solioited 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

o aars o vl i < -

was a role for the weapons not only against ships, but alsc in defense
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of the land approachys to fortifications. He added that some of the

34
weapons might even be mounted on field ocarriages. Soon afterwards,
the board authorized the test of three 4,.72-inoh weapons, the Armstrong,

35
Hotohkiss, and Canet (French). The board limited rapid-fire guns

for the land defense of forts to 6-pounders (about 2.24-1noh).36 The
Department already had im its possession two 6-pounders, one had been
supplied by Hotchkiss, the other, by the Driggs Ordnance Couwpany, an
American firm.37 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 congsidered 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 resistencs among some of the members
of his branch to the oconcept of rapid-fire field gun. The object}ons
were principally against the tendency to go to smaller calibers to
reduce the problew of recoil, and the additional weight that recoil

ocontrol 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 . . . .
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
a secondary oonsideration.ag An improved breech mechanism was needed

to accomodate metallio cariridges, so as early as 1891, the Depariment

had begun to experiment with a number of designs submitted by American

e e vt~ Amad et > s b . o o , . .
ko B k. T b o e RS T S

R T




T L g g s -

224

40
inventors.

In 1895, with some reservation, the Department accepted a
Driggs-Sohroeder, minimum recoil, 12-pounder gun (2.76-inch) for
tost.4l Engineers at the Driggs Ordnance Company, at Derby, Connecticut,
had originally designed the weapon as a landing gun for the Navy.
The barrel could be transferred between a deck mount and a field
oarriage.42 The carriage contained a hydraulio and spring recoil
oontrol 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
recoll. 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 lateral traverse of the barrel. Guns with similar character-

istios were in various stages of development in Europe.44 Flagler,
the Chief of Ordnance, intended to test the weapon to’determine the
advantages of a limited recoil carriage for field service. Skept}cism
is evident, howaver, in his plan to test simultanesouly a carriage
£itted simply 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 servige."

Flagler's initial skepticism about rapid-fire field guns yielded
to advocaoy by 1897. He announced that the Department had designed
a8 new 3-inoch model; however, the ocarriage 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 oylinder would be included.
He ‘o1t that recoil control would permit the comnstruotion of a light
carriage, compensating for the additional weight of the oylinder, and

if necessary, a traversing mechanism, although he was worried that the

.
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latter would be too ocomplicated for use by iﬁoxperiencod militial He
made the point that although the 3-inch projectile voﬁld be smallor
than thé 3.2-inch round, it would be.6 percent more efficient in its
offeot with shrapnel. The increqsed officiency wou}d bes the result of
a higher velooity and fiatter trajectory. And although the Department
had not yet decided on a smokelass powder, the gun was desiénedvto
use the propellant. In fact, wmechanics were ohﬁmbering the.s.z-inoh
weapons still under manufacture to permit the use smokeless obﬁpouﬂds.46
Ths older weapons would have to suffice until ordnance designers ocom-
pleted their plans for the new pilsce.

It was an interssting phenomenon. The previcus thrust in field
artillery design toward heavier weapons and a vertical'tife capability
had been, to some extent, reversed. Benét's assertion of 1889 that .
the 3.6-inoch gun would become the rield artillery's principal weapon
was only an invalid memorial to the old trend. The "intermsdiate"
system of field, and siege artillery was in the inventory of the Army;
but the new ordnance trend was clearly toward the development of light,
rapid-firing, flat-trajectory weapons. The passage of time had blurred
the lessons of the Russo-Turkish War-.-lessons that had sesmed to guide
artillery development at the beginning of the decade, The lingering
paradigm of direct fire was challenged but never really discoredited by
'tha example of the confliot in 1878, As the lessons faded, the paredigm
tonded to reassert itself, exploting technology in its own bshalf.

| It was not Just men of the Ordnance Departwent who were under
the influence of the paradigm, others were similarly affected. The
previously oited artillerymen, Lieutenant Grabia, wrote, ". . . there

comes a time when disregarding small-arms fire anri :.-respective of loss,

7.

ST PRI LRV L TIRCTE RSNSOI TN L S ‘!UBHM&W' o

o T A D 3 Artmel I Sty i

.

PR

el ko P P Yl .

a1 P,



A A AT ST T -

T T T T e

TR

PRI P,

A T A Lo e it £ i A L i Y L T T Ty P TN - Y

226
47
artlllery 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 ". . , ocome
into action at short range without too much loss, "and.. . . gain the
ascendency over their slow-firing long range high-powered opponer‘ts."q.8
Groble was not alone in his rejection of the idea of placing guns
behind cover. Captain Arthwr 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 recommended by respectable authorities that shelter
be obtained by withdrawing the guns slightly down the reverse slope
of the orest and directing their fire by means of pointing rods
either in front or in rear; but the praoticability of his measure in
action is doubtful.49

In his 1896 Handbook for Light Artillery, Lieutenant A. B. Dyer
. 50

cited the use of stakes as & method of aligning guns behind cover;

however, the official Drill Regulerions for Light Artillery, of the
same year, did not address the technique. The official manual di&
recommnend the use of oover--but it was cover over which guns could be
aimed. And although the manual states that, "Ordinarily artillery will
hold itself beyond the zone of effective infantry fire; . . .!?or]close
support . . . at decisive moments, . . . it should not hesitate to
enter this zone and meet the fire of the enemy's infantry at short
ranges (eight hundred yards)"51

Those that advocated placing guns behind cover did so because
the tactioc would proteot 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

e st et ettt e
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when shooting: at long distances; at a targst that was not distinetly
52

visible; over & mask; or at guns in a covered position. However,

? Prince Kraft Zu Hohenlcha-Ingellingen, a Cerman artillery expert of

; international fams, commentated that, "this plan may be alright in peace
¢ 53

L but in the hurly-burly of battle it will come to grief."” In 1897,

the Journal of the United States Artillery carried a reprint of a leo-

ture given by Major Generel Morize Edler von Reichold. He acknowledged

the dispute among German officers,even those of the artillery.

Von Reichold himself folt that there was a place for indirect lay; but

he strongly maintained that it should be used only in exceptional oir-

l cumstances. He observed that as a prsctical matter it was never
54

employed in peacetime maneuvers. E

Captain Wagner witnessed the 1885 Autumn maneuvers in Europe.
He was struck by the unusual degrese %o which the Germans had begun to
;} employ siege artillery in the field; one regiment was allosated to
each infantiry oorps.55 Normally such weapons were found in a sioge

train. In the American experience, siege artillery was occasionally

hauled into the field to defend seleotsd positions, ss it was at Malvern

Hill in 1862 but siege weapons were not provided with any formal system
gf ' of field organization. i
i In faoct, 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 bs kept separate from the field guns
56

and would be retained at the corps level.

The Ordnance Department hag designed shrapnel ammunition as well
5

as shell for the 3.6-inoch morter. The design effort was evidenoce of

3
L{
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the perceived importance of shrapnel, because shell alone had long
been the traditional ammunition of high-angle weapons. Gunners cer-
tainly had not discarded peroussion 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, azainst whioh percussion shell could have but

58
1little effect." The Drill Regulations was referring to the use of

shrapnel in low-trajcetory field guns. The many small projectiles

reloased in the air from a shrapnel round simply gave a better pattern

s e T Xcitd

of coverage than qould be obtained with a ground detonation of a 1
percussion shell £1illed with old low-power explosives. In fact, the ‘
attraction of shrapnel was such that in the early 1890's there was
hardly a thought of using anything else with field artillery. As the

s Board of Ordnance and Fortification remarked, ". . . there iggno demand
1 l for the use of high explosives in shells for fleld service."” Tpo

|
L antipersonnel effects of shrapnei captured the imagination of soldiers,

3 with the result that the need for an effective ammunition to destroy

e A b

field fortifiocations 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

PRIV

_ of axplosive.
{ A review of the Drill Regulations of 1896 reveals that the
] perceived employment of field artillery was still much the same as it hal

been at the end of the Ameriocan Civil War; hovevér, there were some 1f

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 ocarried desoriptions of European
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firing positions. These were excavations that provided some protection
for gunners while stlll permitting them to see and engage the enemy
with direot fire. It is interesting that the manuel fails to mention
the old persistent Ameriocan oconcept of an artillery reaervo.so 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 ocirocumstances one-

fourth to one-third of the field artillery would be organized into a
61
reserve; and Wagner's 1895 edition of Organization and Tactiocs makes
82
referesnce to a reserve, At best 1t oan 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
oconcept of the artillery "duel."” 1In attack or defense, the first
mission of gunners was to overoome the artillery of the enomy.s3 It

was an extension of the counterbattery role of the field artiller; that
had developed during the CAvil War, as & 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 sxposed personnel and animals. The vulnerability of
gunners and their horses, operating from exposed positicnz, was not

lost on artillerymen. The paradigm of direct fire restricted the uss of
ooncealment; therfore efforts at self-protestion took the form of the
artillery duel--the sarly destruction of the enemy's guns. All of this,
of oourse, was in the realm of theory; the artillery had not fought a
significant action since the Civil War,

The wethod of fire control had remained essentially unchangad

since the war. Regulations called for the ocommandsr of & provisional
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battalion to designate the target for each battery, based, of course,

g on the commanding general's plan. The battalion commander was also to
v

- designate the rate and order of battery fire. His instructions were to

64
be eithsr shouted to the batteries or carried by messenger. To

T T gy i

control the fire 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

e

Lt oty T SR

j the brown powder smoke. Yet, he had to stand close snough for the
65
gunners to hear his commands, If he were lucky, he might have a

Weldon field range finder tc help him determine the distance to the

target. The Board of Ordnance and Fortification had sent two of the ,
66 3
h‘ experimental devices to the Artillery for evaluation. The guns, ;

however, had no optical sights, although the Ordnance Department was
67

prepared to provide some, for the first time, to the coest artillery.
In faot, significant advances were being made in cgoast artillery
! firs control. In 1894, to investigat~ methods of integrating the fire

of coast guns, the Board on Ordnance 4 Fortification had established

the Board on the Regulation of Seacoast Artillery Fire. The board

bt e 2 il e

raported that 4t was davisins methods so that every gun in a harbor could
o

be trained on an enemy's 8Ship without any gunnetr saseing the target.

3 ' The board pre--red : neme of centralized control, figurs 29, Tele-

PR S S

phonic and telegraphic communications wers to tie the system together,
69

allowing commanders 4o 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,

AT bt it Dt e L

During the 1890's, implementation of the Endicot% program of

S

expﬁndad coast rearmament raised the question of the numerical adequaoy
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FIGURE 29

PROPOSED SYSTEM OF CENTRALIZED FIRE
CONTROL FOR COAST DZFENSE, 1896.

Fort Commander

Fire Commandse

/l\ }\ )
@OO@ OOQO

Gun Directors Gun Directors

R.F.C.=Range Finder Commander
R.F.=Range Finder Officer
G.C.2Group Coumander

SOURCE: U.S., War Department, Sixth Report of the Board
of Ordnance and Fortification (Washington, D.C.: Government Printing

Offiocs, 1896), p. 47.
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of the five existing regiments of artillery. As early as 1889, Major

‘- General John M. Schofield, the Commanding General of the Army, recom-
X mended in his annual report that the standing artillery fcrce be in-
' creased to seven regimenta.71 The additional soldjers wers needed
f  simply to care for the newv armament during peacetime. The wartime
51 ‘ manning requirement would be 85,000 mer, most of whom would have to

come from the militia,--the entire Regular Army contained only 27,759

next few years, but the issus remained unresolved. The Army and

|

| e

} personnel in 1889, Schofield’s recommendation was one of several

E similar proposals that would come out of the War Department over ths .
f 73 3
3

| Navy Journal placed the blawe for the delay on Populistic hostility to
] %
* a standing army in the Senate and an sconomy 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

n. ¢
g ! a reduction in the Infantry, in order to provide the necessary manpower ;

for additional artillery units. He saw oscupation of the coast batteriss
g as the primary responsibility og the Army, particularly in view of the ]
~ greatly reduced Indilan throat.vb A%t the time, the Army contained ten
rogiments of cavalry and twenty-five regiments of 1nfantry.76 The

;, Infantry was spared a reduction. On 22 February 1898, seven days after
the sinking of the Maine, the Senate passed a bill inoreasing the
Artillery by two regiments; and the House approved the act e fow days
later. The bill provided that, ". . . two batteries of each regiment

{ may, in the digcretion of the President, be organized as field

™
artillery, . . . " Unce again, the field artillery profited from

the attention given to coast defense, ;

Events overtook the planned expansion. On 19 April, Congress é
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authorized the President to use the land and naval forces of the United
States to drive the Spanish from Cuba.78 During the subsequent national
spasm of mobilization, the ten existing light bvatteries assembled at
Chickamauga Park, Goorgia. In May, they moved to Tampa, Florida,
forming & provisional brigade under Brigadier General Wallace F.
Randolph.79 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 armament of each light battery by two
weapons, %o a wartime footing of six field guns. However, the extra
weapons failed to arrive before ombarkation.ao The same is true for
the 3.6-inch materiel; the Department had twenty-two of these guns
available for issues, but thelr caissons were not ready. The Department
hurriedly sent what gloge materiel it could gather to Tampa, to include
5-inoh guns and T-inch howitzers, as well as a number of 3.6-inch field
mortara.al Since there was no standing organization for a siege ?rain,
the Commanding General of the Apmy, Nelson Miles, ordered that one be
formed a4t the Florida oity.az

There was insufficient room on the tranaport ships for all of
the 1light batteries; consequently, four were chosen by lot to acoompany
the newly formed V Corps as it sailed for Cuba.a3 In addition,
General William R, Shafter, the expeditionary force commander, took
with him two siege batteries, containing four guns, four howitzers,and
sevoral ¥ield mortars.e4

The action i{n Cuba was centered on the capture of Santiago.
Shafter's plan was to assault on 1 July, first on ths right at El Caney
with part of his force,and then on the left ot San Juan Helghts with

85
the remainder, The four batteries of field artillery were organi:ed
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into a provisional battalion under Major John W, Dillenback. Initially

g;' one battery was allocated to each attack; the remaining two were held
, in reserve. It was a sorious division of ocombat strength for the

86
already small artillery force.

The reputation of the field artillery did not fare well a¢t

it SN S AR

e e

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

Lkl e

dispersed. It was not until late in the attack, when the artillery

s finally concentrated its fire on a stone fort, that 1t provided any 3

assistanco to the infantry. In the assault on San Juan Heights, )

HER C48

Captain George S. Grimes' battery fired for three-quarters of an hour

from a long distance and then ceased, apparently on orders from a 3
higher - authority. As a result, the infantry attack proceedsd without %
artillery support until the reserve batteries of Captains Charles D. f
Parkhurst and Clermont L. Best were ordered forward. All three batteries k

then fired from a long distence until Best displaced forward to the

infantry line. As soon as it came into action, Best's battery drow _ ;

Ll . il

such a fusilade of rifle and artillery fire that it was forced 1o

withdraw to its former position. Nevertheless, by nightfall, the corps

2
et et Y a2 e,

had secured the objectives at both San Juan Haights and El Caney. The : E
three. batteries that had supported the attack on the left were then

ordered to San Juan 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, Spenish rifle and artillery fire drove the
American gunners to the shelter of nearby trenches. Captain Parkhurst

was wounded in the action. The situation was somewhat restored, and

Y A B i S A s il - L0l 1t

the gunners were back at their pieces when they rsceived the order to
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withdraw. By noon on the 2d, the three batteries from San Juan Heights
wore joined by Capron's batteary from El Caney at a location well behind
the lines, Shafter meanwhile moved to encircle the Spanish inner de-
fenses around Santiago. The batteries of Capron and Lisutenant Ernest
Hinds, who had replaced Parkhurst, took 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
aotion on the 2d had shown that forward positions in that zone wers
untenable. Shafter's ianvestment of Santiago was followed by several
days of truce, and exchange of fire on the 10th and 1llth, and capitu-
lation by the Spanish on the l4th.87 On the 6th, eight 3.6-inch field
mortars had been brought up from the landing at Daiquiri. Their total
partioipation in the battle was the firing of a few shrapnel rounds on
the 10th. Two additional 3.2-inch batteries landed in Cuba just befors
the surrsnder; but they failed to see aotion.a8 The ocapitulation at
Santiago ended the major land aotion of the Spanish-American War.,
Fairly or not, the field artillery was to comse under much coriticlsm for
its pertor@anoo.;

Arthur Wagner, who was present on the field, was in the fore-
front of the oritiocs. He wrote in a report of the battle: "Much disap-
pointment was felt throughout the Army at the ineffioliency of our
artillery; « « . "89 'About the attack at E1 Caney he said, ". . . the
artillery preparation for the attack was feeble, and the position had to
be carried by the infantry with very little assistance from its
‘indispensable oompanion.'"go His observation was the same for the

assault at San Juan Hill. He was partioularly oritical of the rear-

ward positioning of the two batteries on the left, in the lattar phase
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phase of the campaign. He wrote:

The averags infantry soldier, . . . , understands little about the
soience 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 olose and vigorous yo-operation of the
artillery,91

Wagner's observations were shared by others; and the resulting oriticism
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 nof wuch to be said about the employment of fleld
artillery in the other ground campaigns of the war, Puerto Rico and the
Philippines. In neither case did Spanish forees offer serious
resistance.g3

The Santiago campaign was purely a menifestation of the direot-
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 thet 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-ingh guns were ocapable of long-range fire,
but without mass and effective oontrol, it was of little use %o the
infantry. When guns were positioned forward._oannoneers were cut down
by Spanish fire. The artillerymen of the Grand 0ld Army oould have
forecast that. VYet this was the employment that was expected of the
fiald 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 takan off of the transports at the landing at
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94
Daiquiri. Of oourse, if the Cuban campaign had lasted longer, the

Arny 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
olouds of smoke, marking themselves as a target and obscuring the

95
vision of gunners. With some Justification, artillerymen--a recovered

Captain Parkhurat for one--laid the blame on the Ordnance Department.ge
At the outbreak of the war, the Department had hurried to provide the
artillery with smckeless powder for field, and siege weapons, but the
first shipment arrived at Tampa nine days after the Shafter expedition
had sailed. The batteries had %o fight with the black powder cartridges
that they carried with them; there was no ammunition resupply in the
field.97 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, t#e
Dodge Commission found that, ". . . the Ordnance Department was untiring
in its work both before and during the war, and that every effor} was
made by its officers to properly arm and equip the troops."98 It was
an official vindication, but it did not satisfy all of the datractors
of the Department.

The war with Spain had been over for 1little 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 l5-centimeter (6-inch)

pieces. In addition, they had a fow 1l2-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
inglude some quick-firers constructed by Maxim-Nordenfeldt. The
British carried a siege train into the field, whioch contained as its
main armament 6-inch howitzers and guns of 5- and 4-inch. Like the

Boers, the British had high explosive shells for their heavy ertillery.
. 99
The British ammunition was filled with lyddite. The British field

batteries were eqqipped with 3-inch guns and 5-inch howitzers. The

field guns fired only shrapnel, but the howitzers used both shrapnel
100

and high explosive shell. The ditficu;ty 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 pleces 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, . . . Qur Boer
artillery was by no means as successful as I had antiocipated 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,

« ¢« « o« 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
attaok, its use consists chiefly in intimidating the_enemy so that
the attacking body can advance under its protootion.loa

The Boer artillery commander had no monopoly on uncertainty about con-
temporary artillery. A oorrespondent with British troops reported:

* There seems no sense in the artillery formation in batteries . . .
In the latter part of the ocampaign, . . . they have been spliit 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 oan
accomplish vastiy more . . .10
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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
conflict an aberration, a colonial war, worthy of curiosity, but nothing
more. The reaction in America to the artillery lessons of the war is
woll summed up in a comment by Captain Oliver L. Spaulding. In one of
his leotures published at the Infantry and Cavalry School, Spaulding
said, "The deductions drawn from the Boer war, . . . , are of but slight
valus to the artillerist, on account of the very special and peculiar
circumstances of the fighting."lo4 No lessons of substance fell to the
United States Armg.»at loast none that caused a change of priorities.

The passing of the 1890's ended nearly a generation of pesce
for the western powers. However, the two wars that closed the period
held no lessons that would make any difference in the Ameriocan 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 duratlion that it barely exercised the direct-fire paraéigm.
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 have been different. But any signi-

ficant lessons that might have arisen from the short conflict, were

submerged by the success of the easy victory.

R T N Sy

B A,

S S R




BT o TR G SR I R TR T e e T v pe e e e g

CHAPTER IX

1901-1904: A TECHNOLOGICAL THRUST WITHIN THE

DIRECT FIRE PARADIGM

‘ The field artillery certainly gained no new lmportance as a
result of the Spanish-American War, In fact, the coast artillery,

whioch 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 fisld artillery materiel.

After the war, the momentum for an increase in the coast artil-
lery resﬂmed. Congress authorized two additional batteries of coast
guns for each of the seven artillery regiments.l To some extent, Army

expansion had been desensitized as a political issue. In 1900, a %

Prosidential election year, the Army and Navy Journal, with sowme

oynicism, carried an observation, attributed to the New York "Press"
that, "Nowhere in his canvass has the Demooratic candidate expressed
the fear that seacoast artillery is to be used to 'shoot the workingman
down.'"2 |
Although the coast batteries had agaln been inoreased, 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, wes somewhat

240
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inflexible. What most artillerymen wanted was a corps structure with
no standard echelon above the battery. This would permit the grouping
of the batteries in each harbor under the command of an officer of
appropriate rank. In addition to organizational efficiency, artillery-
men saw another advantage to the proposed change: it would inorease
opportunites for promotion., In the enthusiasm for the corps organi-
zation, no thought was given to the partioular needs of the field
batteries.

Secretary of War Elihu Root agreed with the proposed change.

He folt 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
properly trained.4 Root was a dynamio force for change in the Army;
his support for the corps ooncept would do much to secure its authori-
zation by Congress.

In 1900, Root submitted legislation to the lawmakers to inorease
and reorganize the Artillery.5 The campaign to change the Artillery
had its own rationale, but it was also part of & broader movement %o
keap 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 »ith volun-
teers to a height of 209,714 in 1898--down to 31,472. Seoretary Root
made an appeal for a larger standing force, and in February 1901,

Congress set the ceiling of the Army at 88,f°9. The act added 5

regiments to both the Infantry and the Cavalry, ralsing the former to
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25 and the latter to 15. The same act.disbanded the seven regiments
of artillery and established the Artillery Corps. The coast artillery
was alloted 126 companies, an inorsese of 42; the field artillery was
fixed at 30 batteries, an inorease of 16.6 In Root's scheme of reor-
ganization, the Artillery Corps would, in effect, conaist of two
branches, ooast and field. The latter would contain both field and
siege veapons.v The concept of a field branch, however, was nearly
maaningleas as an organizational reform; 1% was simply a designation
for a collection of 30 separate batteries. The primary purpose of

the artillery reorganization of 1901 was to incoreass the effiociency 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-
osts in disputes with the Ordnance Department over materiel.8 When
Root took office in the summer of 1899, he found thet relations bptween
the Depariment ", . . and the offlicers of the artillery had becoms
strained almost to the extent of a chronic oontroversy."g In eddition,
after several years of cooperation, "The same was true of the Crdnance
Department and the Board of Ordnance and Fortification. Practically
everything the one proposed the other opposed."lo A clash of persona-
lities threatenesd to disrupt the acquisition prooess.

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 given the authority to spend money for the
construotion and testing of weapons, Previously, the board had selected

weapons for tests and recommended the allocation of expsrimental funds

from its annual appropriation, subjeoct to the final approval of the
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Seoretary of War; but never before had it attempted to becoms involved
in the aotual making of contracts and the disbursement of money; such
authority had always resided with the test agenocy, the Ordnance
Department. As ocould be expected, the ordnance member of the board,
Lieutenant Colonel Frank H. Phipps voted against the reoommandation.ll
The Seoretary of War did not ohange the disbursement procedures; never-
theless,the incident marked the beginning of a growing controversy
between the Department and the board.

I% 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 commissioned in 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 des}gn
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
generel.l2

In August, Buffington cautioned tﬁe new Secretary of War,

Elihu Root, about a possible conflict of interest should the Depariment
purchagse the Lewis Range Finder. The device was a successful ocoast
artillery fire control instrument developed by Lieutenant Issaoc 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,
he was not a voting mambor.l3

The significance of the incident, howcver, was more involved.
Lawis was an artillery aotivist. About the same time that Buffington
cautioned Root on the possible confliot of interest, Lewis submitted
a report to the Secretary oritical 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
Jungle insurreotionista.l4 It was an unusual step for & Junior offiocer
%o take his complaint direotly to the Secretary of War; the action was
bound to oreate resentment in the Ordnance Departiment.

The feud heated in October when Miles wrote %o the Senate
Subcommittee on Fortifications and Ordnance, condemning disappearing
carriages. He observed that a large portion of the nation's coast artil-
lery was being mounted on the carrlages; yet, he asserted, they wers
complex and prone to mechanical breakdown. ASs proof of their inaae-
quaocy he pointed out that no European nation had adopted the deviges,.
In the interest of fairness, Root permitted Buffington to endorse a
ocopy of the letter, so that the subcommittee might ﬁave "all of the
faots." Buffington wrote a reply that understandebly refuted Miles'
oharges of inadequaoy.l5 Hostility between the Board of Ordnance and
Fortification and the Department was now in the open, and Buffington
lost no time in taking the ordnance seat on the board himseli’.l6

The situation escalated in April 1900 when lLewis, recently
promdted to captain, complained to a Senate subcommittee on appropria-

tions about the smokeless powder situation in the Spanish-American War.

He was oritical of the failure of the Department to provide the
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propollaﬁt 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 thét
guns using brown powder propellant and smokeless shells had marked their
own positions but were unable tc sense their fire on the enemy. Lewis'

tostimony appeared in the New York Tribune, whioh did nothing to soothe

the feelings of the Depsriment. 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
sent to Francisco for use at Manila.17 The Demrtment was atill testing
high explosives during the war; the resort to smokeless powder as a
shell filler was an experimental sttempt at a substitute.

lewis was an advooate of high explosives, and he had urged the
adoption of thorite., It was reported in the press that it was Lewis'
recommendation, supported by Miles, that caused Secretary Root to take
aotion to have the explosive sent to the Philippines for trial.l8 The
Department loaded a number of 3.2-inch shells with a mixture of thorite
and black powder for use in the archipelago. Although the mixture was
supsrior to black powder alone, it dateriorated over time. As a result,
the Department continued its long siring of experiments with two other
axplosives that looked promising, ploric acid and Rendrock Company's
No. 400 povder.lg

Following closely behind Lewis' attacks on the Department, Miles
took the unusual step, in August, of writing to the Seoretary of War to

strongly recommend that he stop Buffington from pursuing his plans to

to into production on the new 3-inch gun. Miles was partiocularly
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annoyed that the Dbpartment was going into production on the weapon
wlthout having secured the approval of his board for the design. He

oonsidered the weapon already obsolete. His principal objeotion was
20

that the rate of fire was too slow.

Miles' standard of comparison was the French Schneider-Caned
75 millimeter.(2.95-inah) gun. The Sohneider-Canet, said Miles, fired
fixed ammunition, ocontrolled recoil effectively with hydropneumatic
oylinders, and was capable of twenty to twenty-four .imed shots per
minute. In comparison, he noted that the rate of fire of the fleld gun
in American service was one round per minute.21 Miles was speaking of
the 3.2-inch weapon. Apparently, the Department had not established a
rate of fire for its new 3-inch pisce. Miles' resounding condemnation of
the 3-inch gun may have been prematurely overstated; navertheless, the
Secretary of War ordered procurement of the Ameriocan weapon stopped
until the Board of Ordnance and Fortification established a standard
type of field gun and oarriage.za

The gun thet Buffington had proposed to produce was similar in
some ways %o the old 3.2-inch piece, but it was different in others.
Both weapons were of proven built-up mms1;1'\.\<:t:i.on.2:5 And like the
modified models of the old gun, the new one was to use smokeless pow-
der, whioch 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 oylinders, assisted by a trail spade. The barrel was %o be
returned to battery by coil springs in the cylinders. 1In addition,
the carriage permitted a right and left traverse of 3 degrees.2 The

breeches of both the old and new weapons were of the interrupted-screw
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type. However, the mschanism of the 3-inch piece was of rapid-fire

design; it opened with one motion, rather than the thres movements
25
needed to work the 3.2-inch breech. Both the carriage and the breech

f' of the new weapon would have contributed to a higher rate of firs.
But taking two steps forward and then one backward, Buffington had
rejacted the metallic cartridge; and this omission greatly disturbed

26
Miles.

In his rejeotion 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

amnunition supply. But the brass case inoreased 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 battéry with nine caissons ocould carry .

ik S 0k a3 =

a maximum of 1,485 rounds of separate-loading ammunition, while the
same organization could haul only 1,188 rounds of the metallic case
varioty.27 It ias a tribute to the persistence of established oon;epts
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.

U SRS TR S e

In any event, as of August 1900, Buffington's plans to produce

the 3-inoh gun with separate-loading ammunition were halted. In the

ke il L prn A e

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-rscoil weapon. The cylinders absorbed 3
only a portion of the recoil; the carriage still jumped when the weapon

fired. When Miles made reference to the Schneider-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 efficlient
in recoil control that it was beginning to exoite the envy of goldiers
everywhere.

The Freanch government began to develop its new 75 millimeter
fisld 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 Emile Rimailho, by 1897 government designers brought
the "T5" to perfection. The success of the gun was in the design of its
hydropnoumat;o recuperator. The force of recoil pulled a pis‘on
against fluid, which in turn forced a seo;nd "floating" piston against
trapped al., figure 30. When the senergy of recoil was expended, the
compressed air expanded, driving the barrel back into battery. The
gystem was rather simple, but the seoret to its success was in th; seal
around the "floating" piston, which kept the liquid end air separate,
even though both were under great pressure. The action of the pisce was
30 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 secreoy; many parts were menufactured separately
in a variety of shops and then assembled in one place by only a few
teohnioians.ag In spite of the secrecy, reports of the efficiency
of the new weapon soon circulated to other nations,

An article in the Army and Navy Journal, in March 1900, reported

the appenrance of the gun in the French mansuvers at Chalons. The weapm
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FIGURE 30
FRENCH 75-MILLIMETER FIELD GUN

Field Gun
At Rest ﬂ: » L |
rl— Q) — \© T
e T e e e E e S 1”.! &
Liquid = T " Air Chamber
n (\.) v I' )
U ;QﬁﬂL_T { In Reooil
EAEITED) NE R T ~
__:'L'_;-;_.ZL_'_'_“_A;... . “\I f e,

— Floating Piston
Reoolil System

SOURCES: Andrew Hero, Jr., "French Repid-Fire Field Artillery,"
Journal of the United States Artillery 19(1903):38; and Frank E,
Comparato, Age of Great Guns: Cannon Kings and Cannoneers Who Forged
the Firepower of Artillery (Harrisburg, Pennsylvania: Stackpols

Company, 1965), p. 39.

NOTE: A+ rest,ths air chamber was already pressured to almos%
1,800 pounds per square inch. Recoil foroed liquid from thes upper to
the lower chamber, further compressing the air. The stored energy
returned the gun to battery. Ibid.
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waa desoribed as firing fixed ammunition, being quipped with a shield,
and capable of a rate of fifteen shots per minuto.oo Aotually, the
reported rate of fire was a little low. A well trained orsw ocould put
twonty rounds down rangs in sixty seconds; and when equipped with a
semlautomatic breech that opened by 1ts;1f and ejected each cariridge,
the gun was capable of 30 shots a minuto.al But information available
in the United Stertes on the new gun was sparse.

Root sent Captain Lewis abroad in August and September of 1900
to investigate and report on Buropean advances in artillery. He toured
ordnance plants in England, Germany, and France. In his report, he
lost no opportunity to oritioclze the Ameriocan Ordnance Depactment for be-
ing & olosed technologiocal community, slow to adopt ohange, and inac-
cessible to artillery officers who had to accept and use its products
without the privilege of contributing to the designs. He asserted,

", « « W3 are nearly ten years behind the other great powers both in

a proper appreciation of the need of modern weapons and in the develop-
ment and construction of the weapons necessary to meet this need."aa

His obsecrvation was & blt oversteted; the Department had done mucsh to
catoh up with the Buropeans during the past decade--although it was slow
t0o decide on issues like smokeless propellant and high explosives.

Lewls was partioularly impressed by the foreign interest in field artil-

liery, which he characterized as ". . . the one all-absorbing question in

33
Burope." He echoed the sentiment of Miles that one of the new rapid-
fire French guns could outshoot an entire battery of American field
24
artillery.

In a letter through Miles, %o Root--one that was separate from

his official report--lLewis said, "Through personal friends in Paris I
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was fortunate enough to secure confidential information of such accurate

technlocal character as to convince me that I am now informed as to
. 35
every essential element of construction !of the French "75"] . e s e

e LA R L)

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.

[
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The story was leaked, and it caused consternation in the War
: 38

Department and a reported storm of indignation in the French press.

The day after the board's action, The New York Herald and The Washington

Post carried columns announcing that a War Departiment 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

Ei necessary to take the unusual step of making some reply. No doubt ill-

; l informed, he announced through a Paris newspaper that, "No American

naval or military officer has ever tried to find out any of the secrsts
40 ;
of the French war organization." Although, the press kept the issue E

boiling, the incident did not rise to the proportions of an internationa s

crisis. Secretary of State John Hay informed Root that the French

Minister of Foreign Affairs ", . . atiaches no importance to the
41
tmatter.”

i A s B i o

3 I% was, nevertheless, an important issue within the War

Department. Through Miles, Lewis requested an investigation %o deter-
42
mine the source of the leak. Suspiocion fell on the Ordnance Departmert

RO

The Department held a copy of a letter in whish Lewis offered to build
the gun. Moreover, the dispute betwesn Buffington and Miles was public é

knowledge. It was easy to assume that the leak was a deliberate attempt ﬁ
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on the part of the Department to embarrass its twin neweses, the

. -
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Recorder and the President of the Board of Ordnance and Fortification.
- One newspaper speculatsd that the incident ". . . , may bring about

sooner than was expected an open war between the Bureau 'brdnanoe

o

-

Department] and the progressive artillery faotion, headed by the gener-
43

I ey a2

al. comsanding the Army." The aoting 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
3 45
office doenied 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-

tlon. He observed that he alone had ". . . subjected to the indignity i
46 p

of suspicion and . . . oalled upon officially for report.” There is no

? ! doubt as to the sincerity of Buffington's indignation, for it was not
% until two days later that Major Clarence E. Dutton of the Ordnance k

4 Office came forward and admitted that he had shown Lewis' letter to 3

a member of the Associated Press. The reporter wes in Dutton's office
é looking for news; and the Major handed him the letter, without, as he

‘ . said, oconsidering the possible oonsequences.47 In view of his earlier ?
letter to the Secretary of War, Buffingion was no doubt embarrassed by

Dutton's oonfession. The leak and its oonsequences were the result of

an unpremeditated act by one subordinate in the Ordnance Office. Yet

the initial suspioions and accusatory reactions that greeted the leak
were indicative of the deteriorated relations between the Ordnance y

Department and what had become known as the "progressive artillery ]

fagtion." 5

Akuis 4
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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

RO T s e

Fortification had prepared a program of competitive tests to be conducted

in late 1901 4o select a new fisld gun. Several domestic and foreign
48

manufaoturers indicated their intentions to enter the competition.

e g

During the intervening year, the "progressive artillery faction"
t

P scored other victories. In the spring, Congress authorized the appoint-
¥b went of two additional artillery officers to the board, which gave the
Artillery three representatives as opposed to one for the Ordnance

4 Department. . Root commented that it was part of a ", . .. design to

1 49
secure enlarged activity and usefulness for the artillery arm." In

August, the hoard recommended that two artillery officers be detalled
50

to represent it at the Sendy Hook proving ground. The recommendation

aptad-dERRE S b S ath

wags approved. I+t was a departure from established procedure; personnel
" stationed at the proving ground had norwally been there under ordgrs of
the Ordnance Department. The two artillery officars were to be agents ;
3 of the board, rather than the Departmant.sl In November, the senior é

i S o b —y
Bttt

artillery member of the board, Colonel John I. Rogers, informed the
ordnance officer in charge of fisld artillery tests that the board j
intended ". . . to exercise exolusive direction and control of said ;
tests."sz Rogers' pronouncement was the high-water mark of the |
"progressive artillery faction's" encroachment on Ordnance Depariment

prerogatives. The Secretary of War, reversing his previous support of

53
the board, disapproved Rogers' action. a

The shift in Root's support for the board was, no doubt, in part,

T o sl e T

a manifestation of his growing estrangement from Miles. He had become

convinced that Miles had presidential ambitions. Philip Jessup, Roo%t's
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biographer, 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 Yo adhere to a strict seniority system of promoutions to fill
officer positions oreated 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., Mila- also alienated Theodore Roosevelt when he hinted in.a
public speech in June 1901, that the President had not been at San Jusn
Hill. As a result of the Commanding General's growing difficulties with
the Administration, Jessup reports that ". . . ; Root finally deter-
mined to crush him [.] and he did i¢ ruthlessly."54 By undermining the
President of the Boara 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
aleventh hour, fate rescued the imperiled prerogatives of the Ordganoe
Department from the hands of the srtillerymen.

Fate intervened in another way on the side of the Department;
Buffington retired after foriy-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 partiocularly 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 carriage, and then he worked on his
own plans for a wire-wound gun. Crozier attracted Root's attention in

1898 with a oritical 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 argumenty
against the report, and Root took the moderate response as a sign that
Crozier was respested by the gunners, He faelt that the appointment of
Crozier would help to establish good relations between the two branches.
In addition, in 1899, Crozier had served with distinoction as the
American military representative to the International Peace Conference
at the Hagus. BExamining the whole of Crozier's record, Root advanced
him past twenty-seven officers, roughly from the widdle of his oorps.55
These two events, the break between Miles and Root, and the
elevation of Croziser, 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 effeot: it forced the
Department into the immediate oconsideration of long-recoil gun carriages
In October 1901, the Department began competitive field gun
trials at Sandy Hook. Right weapons of both foreign and domestioc
manufacture were entered in the competition, table 6. The éuns were
of three basio 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
oliminated the other two oclasses. The four femaining guns included
Bethlehem Numbers 2 and 3, the Bhrhardt weapon, and Ordnance Depsriment
Number 1. Mechanical failures soon eliminated Bethlehem Number 3. The
three remsining guns completed the trials, which included field marches

and firings in the hands of artillerymen at Fort Riley, Kansas. The
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TABLE 7

‘COMPETITIVE TEST OF FIELD ARTILLERY MATERIEL, 1902

Rigid carriage

Armstrong 3-inch

Cockerill-Nordenfelt 75-millimeter (2.95-inch)

Short-recoil carriage

Ordnance Department No. 1, 3-inch, model 1900, 2 hydraulic oylinders
inclosing counterrecoil springs, permitting 8-.inches of barrel

recoil

Vickers-Maxim, 75-willimeter (2.95-inch), 2 hydraulic cylinders inclo-
sing counterrecoil springs, permitting 14.25 inches of
barrel recoil

Long-recoil

Bethlehem No, 2, 3-inch (Lewis gun), 1 hydraulic and 2 hydropneumatic
oylinders inclosing counterrecoil springs, permitting 40
inches of barrsl recoil

Bethlehem No. 3, 3-inoch, 2 hydraulic oylinders, permitting 40 inches
of barrel recoil, counterrecoil springs in trail.

Ehrhardt 3-inch, 1 hydraulic cylinder enveloped by counterrscoil,
springs, permitting 53 inches of barrel recoil

Ordnance Department No. 1, 3-inch, model 1901, 2 hydraulic cylinders
inclosing counterrecoil springa, permitting 46 inches of barrel

recoil

SOURCE: U,S., War Depariment, Annual Reporis of the War
Department for the Fiscal Year Ended June 30, 1902 (Washington, D.C.:
Government Printing Office, 1902), 12:129.
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entire program of tests was finally conocluded at Sandy Hook in
56
July 1902.

|
:} 257
|

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
| Bhrhardt gun. The Ordnance Board reserved its strongest criticism for

57
the Bethlehem weapon.

Bethlehem Gun Number 2 was the design superintended by Captain
E Lewis., It was based on the plans that he claimed to have brought back ﬁ
from France. The publicity thet surrounded the gun exceeded its per- '
formance on the test range. Although Lewis used a hydropneumatioc recoil
system the Ordnance Board reported that, among other difficultles, the
; Jump of the wheels was exoessiva.58 Clearly, Lewis had not secured the
; 1 secret to the Frenoch 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 rssulting weapon was the 3-Inch Field Gun, Model

1902, figure 31. The weight of the entire system behind a six horse
team to inoclude gun, ocarriage, 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

built-up stesel oconstruction with an interrupted-sorew bresch. The

é
E
;;_
‘
?

woapon featured a trail spike and a barrel traverse capability. A

hydraulic oylinder in the ocarriage absorbed the force of recoil with a
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60
smooth action, permitting the barrel to slide rearward for 48 inches.
In ocomparison, the last short-recoil weapon tested by the Department
stopped the barrel within 8 inches;sl the unexpended force quite
naturally ocaused the weapon to jump. However, the Depa;tment had not
mastered a hydropneumatic system. As a result, its new 3-inch pisoce
would never be quite as good as the French "75." Nevertheless, like
the "75," the 3-inch gun mounted a shiseld and fired at a olaimed maxi-
mum rate of 20 rounds per minuto.s2 In 1904, the Department began to
issue the new weapons to the fisld artillery. The same year, using
the long-recoil concept, ordnance engineers began the construction of
a 4.7-inch siege gun.63 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
February 1903, a German manufacturer of optiocal instruments, C. P; Goerzg,
offered his new telescopic sight to the American Army, figure 32.64
The device was a radical departure from previous aiming instruments
because it permitted a gunner to sight on a point at any angls from the
gun without having %o change his position. The eyeplece remained
stationary, while the upper portion oould be rotated in 360 degress.
The panoramic sight offered the image intensification advantages of
a telesoope and the accurasy of fine cross hair alignment with a point
of aim. Mounted on a stationary carriage, it permitted the continuous,
aoccurate sighting necessary for high rates of effactive fire. 1In
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
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SOURCE: H. Korrodi, "The Panoramio Telescopics Sight," trans.
C. T. Mencher, Journal of the United States Artillery 19(1903):312.

NOTEZ: Seotion A-B rotated 1o 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 nev field

guns. Sold on it, he proceeded to arrange for produciion 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 artilliery
67
development.

In faot, it oan be said, as a general statement, that the United

States had coms abreast of Hurope in the development of field artillery

materiel. In spécific ocases America was actually ahead. For instance,
68
the Germans had not yet adapted along a long-recoil system.

T e

Although methods of recoil control might vary, nearly every 1

e s e

country in Europs had been thrown into a race to improve its fisld guns

after the introduction of the French "75." Some countries sought to

14 s

; ' modify their existing weapons; others, like the United States held compe-
L titive trials. By 1901 Russia, Sweden, Italy, Spain, Norway, Rumania, é
5 ; Switzerland, and Belguim had invited gun manufacturers to display their '
| wares.69 A 1902 report of competitive trials in Holland refleots‘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 Schnelder weapon took 160 seconds; the Ehrhardt, 60 seconds; and
the Krupp, 49 seconds. In addition to 1ts high rate of fire, the Krupp
gun had tha shortest time for delivery of the first round. The reporst
E obgerved that, ". . . in real warfare ., . . , the gun that opens fire
f first will be viotorious; it may even prevent the other gun from firing
| at all."7o 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
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rearming with a_short-reooil weapon, model 1896; and it was with some
hesitanoy that the country approached the great expense of completely
reequipping its army again.7l 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 Prench, however, among all nations that led the way
in the aduption of rapid-fire, light field guns. They also led the
way in new oconocepts of employment for field ariillery. In his 1892
work, Field Artillery in Cooperation with Other Arms, General Hippolyte

T2
Langlois concelved the rafale, or shell-storm. The rafale was a

sudden gust of battery fire, designed to bring havos on an unsuspecting
and exposed enemy. The concept was later incorporated into French drill
regulations and expounded upon by Gabriel Rouguerol, an artillery major,

whose book, The Tactical Employment of Quiock-Firing Fleld Artillery,

was transleted into English in 1903 and widely circulated. The rafale,
as desoribed by the drill regulations, was a burst of bettery fir;. with
each gun rapidly delivering a series of eight rounds. Guaners fired
the first two shots based upon the battery commander's ordsrs, and then
they automatically added 100 meters for each suoceeding set of two
rounds. The impact area was an imaginary rectangle, roughly the width
of a battery front.73 0f oourse, it was all peacetime theory.. The
Germans rejected the concept of the rafale. They maintained that the
taotical situation alone determined the rate of fire. In addition, in
goneral, they considered preset adjustments, unrelated to a specifio
target, to bes a waste of ammunition.74 In the Uﬁited States, Captain
Oliver L. Spaulding, an instrustor at the Infantry and Cavalry School

at Fort Leavenworth, wrote in one of his published lectures that the

o B i om0, il i




3
IS
i
§

e s

L WLIBA I g T CmE I 4 et e ety St ne e

263
78

French seem to ". . . have gone too far in their theorizing."
Spaulding's opinions carried weight; he was becoming an intellectual
leader among American urtillerymen.76

It is interesting that one result of the adoption of the rapid-
fire gun was the birth of the idea that armies oould get along with less
artlillery: the inoreased rate of fire making it possible to reduce the
total number of guns carried into the field. For instance, the French
reduced the number of guns in their "75" batteries to four.77 In 1903,
Secretary Root told the House Military Affairs Committee that new 3-
inoh materiel would make it possible to equip a given forsce of infantiry
with a much smaller number of guns. He thought that 1 gun per 1,000
soldiers would suffice whare 3 had previously been required.78 A
year later, General Crozier gave it as hls opinion that 2 rapid-fire
guns per 1,000 men would probably be enough.79 Again, it was all theory

The French appreciated, perhaps better than anyone else, the
power of rapid-fire guns, partiocularly when they were used against
opposing artillery. For that reason, they were more receptive to the
jdea of indireoct lay thAn the Germans, who continued %o insist that the
method only be used in exceptional olroumstances. However, there was no
fundamental difference in the two oconcepts of application; it was only
a matter of degrse. The French drill regulations spec¢ified that indirect
lay was ", . . only admissible in cases.where the tactical situation
does not requirs fire to be directed on [from] the forward slope."80
Spaulding's advice to American offlocers 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 advisa-

ble to withdraw them even more . . . and have recourse to indireoct
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81
laying." As a general statemsnt, indirect lay was still an auxiliary

technique for field artillerymen.

Methods of employment wers related to the nature of the materiel
Rapid-fire guns like the Ameriocan 3-inch piece and the French "75" have
been called the first of modern artillery. But in meny ways, they
were the ultimate in design of the old artillery. They were mobile,
light, low-trajeotory weapons, as direot-fire artillery had always
been. Recoil control permitted high rates of discharge, giving the
new artillery unprecidented firepower. The elimination of recoil also
made it possible for orews to stay behind their guns all of the time,
mwaking shields for proteotion against bullets and shrapnel practical,
which in turn, promised to enhance the survivabllity of the weapons
in forward deployment. In addition, as Rouquerol said, "The true
projectile for modern field artillery is the shrapnel shell, . . ."82
Shrapnel was most effective against personnel in the open: the
traditional target of fisld artillery. All of the abave enhanced
the usefulness of the new guns within the direct-fire concept of
employment. The resason 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 pisces. Theré ware somo 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 Artillery carried a series of articles by Major Tiedemann, of

the German Army, in whioh he called for the asslignmant of howitzers and
83
mortars to field batteries. And in 1903, when exitement over rapid-

fire field guns was at its neight, the Army and Navy Journal carried an
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artiole by an English captain, C. Holmes Wilson, in whioch he stated a

need for a weapon that could ssarch cover. It:

+ o » should be a howitzer, arn- -hould be mobile enough to keep pace
with the infantry, . . . It should be . . . capabie of rapid firing,
e« o « Bohind these would come the heavy guns of large calbar: drawn,
possibly by traction engines . . .

To its oredit, by 1904, the American Ordnance Department had
bagun the oconstruction of a 4.7-inch siege gun on a long-recoil carriags,
and it had initiated the design of a 3.8-inch field pieee;a5 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 fleld exercises provides
insight into American artillery tactics in 1903, Rxoept 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 under
oover of their fire to a decisiwe etteck."as 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:

Wallace C. Randolph, the Chief

the establishment ¢f a permanent board.
87

of Artillery, had recommended the formation of the board in June 1902,
and 7ithin a few months it was in operation at Fort Riley, Kansas. The
board contained much talent; among its wembers were a future Chief of
Staff, Captain Peyton C. March and a future Chief of Artillery, Captain
Williem J. Snow. The board was the first permanent test agenoy esta-
blished by the Army, outside of the Ordnance Department, for the

evalvation 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 produots of weapons designers, In addition to its materiel
evaluation funotions, the board reviewed actual and theoretical schemes
of instruction for the field batteriee.ae 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 seocond major step 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 ex.anded
its ourriculum 1n 1903 %o include a variety of academic subjects.

Amocng the courses were field engineering, military topography, and
tactios.ag 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 direoct-fire concept of employment had been sirength-
ened during the period. Organization and %taotlos remained virtually
unchanged. Institutionally, the hranch 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.
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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
fleld artillery employment, All that was needed was s stimulus for
change. That stimulus was provided 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
goon 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. 1In a seriss of
hard fought battles, beginning at Liacyang in August and ending at

Mukden in March 1905, the Japanese drove the Russians deep into
1
Manchuria,

In the fall of 1904, reports of the war began to appear in the
267
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American press. The efficiency of the artillery, particularly that
of the Japanese, universally impressed observers. One of the more
vivid and succinot 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.

In this war we have seen battles with a fighting f£ront of more
than forty miles; . . . an advance of elther 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, . . .

A% Liso-Yang . . . Some Russian batteriss 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 eny
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, . . . cobmmu-
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.?

Both sides used artillery extensively. There veguao question
of the new importance of cennons. 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 fleld artillery was largely moral.
The facts, aa shown gy this war, demons4rate the complete falsity of

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 Liasoyang, in some trenches, 75 percent of the ocasual-

5
ties were attributed to artillery.

The Japanese made the best use of their guns. It was not
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nacessarily a matter of superior materiel. The Japanese field gun, the
75 millimeter Arisaka, was a short-recoil weapon; the rate of fire was
only seven shots per minute.s Criginally, the gun did not have a shield,
although the Japanese began Yo adopt an improvised, wooden protective
plate before the war ended.7 The prinoipal Russian fleld gun was a 3-
inoh long-recoil weapon. The range of the Russlan gun was about 1,000
yards better than that of the Japanese plece. Like the Japanese, the
Russians entered the war without shielda.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 had

panoramio sights.g 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-inch siege guns. In later battles, they brought
howitzers of up to l5-centimeter (5.9-inch) and guns of up %o 6-i$oh
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.l-inch) guns and even managed
to bring some of their 1l5-centimeter howitzers up the peninsula from
operations around gort Arthur. As the war in Manchuria progressed, the
Japanose moved siege guns end howitzers, some as large as ll-inoh, up
to their armies fighting from Liaoyang to Mukden.lo 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
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equipped with only their light artillery, while the Russian positions
ocontained weapons of heavier ocaliber. 1Initially, the Japanese captured
some of the Russian pieces; bgt it was not until the invaders brought
their heavy howitzers down from the Yalu that their artillery became
formidable. To supplewent their artillery, the Russians took guns
off the ships of their trapped fleet, some as large as 6-inch, and
hauled them, wvith much effort, to the heights above Port Arthur. As the
Japanese lines tightened around the port, they expanded their heavy
artillery force, bringing weapons from Japan and even removing guns
from the blockading fleet.ll 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 (1l-inch) howitzers from the
coagt defenses of Japan., It was an action unprecedented in warfare.
Zach howitzer weighed nearly 23,000 pounds; the carriage and metal plat-
form weighed even more.12 Ship and rail {ransportation brought t£e ocoast
defense weapons close the front, and gangs of up to five hundred wen
dragged them to their final poaitions.l3 With 484 pound shells, the
howitzers pounded Russian defensive positions and the port. 1In ail, %o
include heavy and light weapons, the Japanese massed 428 pieces of

14
artillery against Port Arthur.

The method by which the Japanese sontrolled 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 teiephonic com-
munication with observers and with each siege artillery regiment and
separate group. In addition, a filsld 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

oommanders, at their observation posts, had telephonioc communications
down to the firing units, batteries or platoons, depending on the type
of artillery. Firing units maintained their own observation posts,

communicating with the guns by voice or messenger. The Japanese had

~( . ) prepared aocurate maps of the area, on a scale of 1 to 20,000, They
i

; : ruled the maps with 1 centimeter squares, and thereby, were abla to k
- : s :
1 oentrally direot fire by reference to specific locations on the grid. 3

: The siege artillery commander did not have control of the field bat-
3 ' 16
teries. Bach Japanese division had a field artillery regiment, which

generally oconsisted of two battalions of three batteries, each with
9ix guns, 1In addition, a Japanese corps had a fleld artillery brigade,

17
also organized into regiments, battalions, and batteries. The various

ochelons of the field artillery regiments were tied together by tele-

: phone, and fire was ocontrolled in much the same way that it was con-
4 H 18 .
» duoted in the siege organizaiion.

The Japanese had used telephones for military purposes for
several years, In 1890, they adopted the devices for fire direction at
ooast defense installations. Seven years later, they began %o issuve a
model for fileld sorvioe.lg By 1904, the military potential of the in- i
; vention was no novelty to them.

The same is true of modern tactics and organization. As early

as 1862, the Japanese hLegan to organize their army along Western lines,

looking first to Dutoch traders for information and then %o the French
with a formal request for instructors. The French responded, but with
the rise of Germany after the War of 1870, the Japunese soon turned to

that nation for military advice. In 1885, the Germans sent & General
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20
Staff officer, Major Klemense W. J. Meckel, %o assist the Japanese.

Meockel taught at the staff college until 1888.21 Two German officers
continued Meckel's work for a short period after his departure, but

the Japanese allowed their contrasts to expire. Having absorbed what
they wanted, the Japanese ended their dependence on foreign instruction.
They did, however, continue to subsoribe to various German service
roegulations as the doocuments became available.aa

The modernized Japanese Army, of ocourse, had i%s own talent.

General Iwao Ohyama was Commandant of Artillery in the prewar period;

tactios and techniques were his reponsibility. The development of com- -

munications systems fell to the pionesr branch of the service, under the
23

direotion of General Yuusuke Vehara. Technology, foreign instruction,

and professional competence wesll prepared the Japanese Army for its

T

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

olash of laerge armies, reasonably well armed with weapons of great

lethality to exposed infantrymen., The result was the habitual use of }
oextensive lines of trenches, both at Port Arthur and in the cempaigns :

24
to the north. In addition, the effesctiveness of opposing artillsry

tended to drive guns to cover.

Both armies eventually made extensive use of the technique of
laying guns indirectly from behind cover. Generally, &% Port Arthur,
gll of the howitzers and mortars of the Japanese siege artilisry fired
from behind cover. Many of the big low-trajectory guns, however, were

25
aimed by direct lay; and these drew the heaviest fire in reply. When
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they had to use exposed positions, the Japanese took great ocare in their
seleotlions. The Russians, on the other hand, carelessly exposed their
heavy batteries on the skyline, with the result that many were
destroyed.26 Japanese field batteries were generally deployed forward
of the siege positions, in the low hills that separated the massifs
oocupied by the heavy artillery of the opposing armios.27 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 %o 5,000 yards. As
the campaign progressed and Russian artillery fire slackened, they
pushed some of their pleces to within 1,000 and even 500 yards of the
enemy line. ,The moves were usually made at night, and the guns were
concealed until the moment to commence support for an infantiry asseml‘t'..m
In the campaigns to the north, both sides made use of indirect lay. At
first, the Russians tended to disdain the technique. But their exposed
batteries were bloodied at Liasoyang; and from then on they increasingly
turned to indireot lay. Copying the Japanese, they bagan %o centralize
the control of batteries with telephone lines. The Japanese scontinued
to employ field guns by both direct and indireot methods, although, like
the Russians they turned increasingly to the latter tactio.ag At
Liaoyang, they hid their guns behind stands of tall kaollang grain; and
in later engagewments, after the Manchurien crops had been harvested,
they used the high shocks for conoealment.ao As a general statement,
reliance on indireot lay began with the howitzers and mortars of the
Japanese heavy artillery and they spread %o the field batteries of

both sides by war's end.

The Jspanese used their heavy artillery effectively at Port
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Arthur to destroy Russian fortifications thas refused to yield to light
guns aﬁd infantry attacks. The 203-Meter Hill position was a partiocu-
larly difficult objeotive. The Russians used thick overhead cover that
wvas immune to shrapnel and the light concussions of field gun shells. It
wags not until the heavy artillery, led by the 28-centimeter howitzers,

batterad the Russian trenches that Japanese were able to carry the
31
position.

The Japaness had an additional advaentage 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 soms difference in opinion among observers as to the
precise type of explosive used by the Japanese; but it appeared that
some of the heavy artillery, particularly fhe naval batteries, used
Shimose powder, & Japanese compound, while light artillery shells were
ocharged with pioric aoid.az The Russians were impressed by the ability
of high explosive shells to destroy covered positions; and they w;ro
oembarrassed by their own lack of the ef!eotivo-ammunition. They had
a small amount for heavy artillery, but it was not nearly enough.
Shrapnel, however, alsc received praise. The Japanese had by no means
abandoned this ammunition; two-thirds to three-fourths of their fisld gun
supply was :ahrapnel.:sz5 It readily drove exposed infantry into trenshes,
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 Reichmen, 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
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system of firs control, the Japanese weres able to mass the effects of
widely dispersed batteries. In ocontrast, the Russians had put their
faith in a method sinilar to the gggglg 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 bug
more effective firo.35 When the Russians finally began to adopt
methods of fire control aimilar %o those of the Japanese, they had some
difficulty implementing the unpractiocal system.36 One American artil-
leryman, Captain Tismann N. Horn, observed without hesitation that the
". « . the idea of rapidity taking the place of goncentration 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
Reichman were the Russians.39 Baoh of these officers reported his
observations in detail to the War Department.

The Chisf of Artillery, Brigadier General John P. Story, recog-
nized the signifiocance of the artillery lessons of the war. In his
annual report, completed on 3 November 1904, he oriticized the anti-
quated organization of the American field artillery, calling for the
establishment of formal regiments and battallons. He pointed cut that
4+here was not one senior fisld grade officer in %the entire field artil-
lery hranoh.40 The Army had already taken the step in September of

collecting the thirty batteries into battalions, generally of iwo
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| batteries each: however, they were only provisional groupings. In
addition to his complaint about the orgenization of the fie:d artiliery,
- Story attacked a General Staff decision, made bLefore the >snd bDattles

®

in Manchuria, that 2 guns per 1,000 wen wae 3 sufficieat retio.
b Pre ident Theodore Roosevelt himself weas impressed Yy the per-

L formance of artillery in Manchuria. His interest mas stimmiated, net

by Story's report, which perhaps he had not yet seem Bt by a letter fra
an Ameriocan corrsspondent, James ¥, J. Archibald, who was with the

Russian forces. On 1 December, Roosevelt wrote %o the Secretary of Ner,
"What steps have been taken to practice and develop our u'uun-y."’3 3

It was an extraordinary expression of concern for the branch.

W O

Presidential interest did not end with the first note; Roosovelt fol-

peds2 1y

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 sescure
4 44 ‘
R its propsr use in batile." Story's honest reply was that 1ittle had

been done beyond ". . . epistolary efforis, by the Chief of Artillery
' 45
and other artillery officers.” Roosevelt's reaction was, "General

Lt eribetcy i i

Story's report certainly shows that the present status of the field
46
artillery is most unsatisfactory.” :

R T SN WYy

I+ was no%t weapons, but organization and tactics that were the
gource of ooncern., Story reported that the condition of the field artil-

lery materisl had simply outrun the ooncepts of its employment.

Story summed up many of the lessons of the Russo-Japanese War.

He noted that although the Japanese were inferior to the Russiens in

field gun materiel, they constantly outperformed their adversaries
through superior gunnery, organization, and methods of fire. He was con

vinced that the proper utilization of artillery in the future would
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demand fire regulated through an scheloned organization by telephonio
communiocation. In addition, he felt that it would be seldom when in-
direot lay was not used.49

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 advioce of the General Staff on a proposed
five thousand man increase for the Artillery Corps, Much of the in-
orease was to go to the coast artillery, but he recognized the inade-
quate proportion of field artillery in the maneuver army. The diffi-
culty was that he sought to inorease the Artillery by reducing the
other branches, rather than by increasing the total strength of <the
Army.so Taft should have known that this impolitic suggestion would
be strongly opposed by ths General Staff, which is what happened., The
ufficers did, however, recommend that both the field and coast artil-
lery be inoreased and reorganized as entirely separate branches.51
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-
lory was given a regimental organization at the same time.52 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
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.

Harlier, Story had oriticized 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 the
initial reocommendation was made before the war in Manchuria, the acting
chief of the PFirst Division of the Staff replied that the figure "2" was
a popular misconception snd that ths 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.

e e

0f oourse, 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 stu@y by !
the Board for the Preparation of Field Artillery Drill Regulation;. In
its report, the board recommended that the field artillery be organized
into regiments of three battalions composed of two batteries.57 Captain

Peyton March, & liaison officer in Manchuria, was impressed by the

Japanese orgenization; he recommendsd regiments of two battalions, each

with three batteries. March had some influence with Story. The Chief %
of Artillery deoided to experiment with both proposals; he recommended

that a provisional regiment on each plan be formed, one at Fort Riley, E
Kansas, the other at Fort Sill, Oklahoma.58 The War Department ordered |
the two regiments into being on 14 June 1905, and the fisld artillery
had at last arrived at modern organization.59 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 Ameriocen
Army had raised the acoepted ratio of guns to infantry and had initiated
a modsrn 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 ocontrol system. The
Ordnance Department had & range finder and plotting board under designfo
and the Chief Signal Officer socn sent what equipment he had to Fort
Riley for evaluation. There seemed to be a rush to claim oredit for
initiating fire control in the field artillery. The Chief of Artillery
stated that the organization of the provisional regiments permitted 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 oaused the board to consider a'fir§ con-
trol system in the first place.sl Personal efforts aside, it was the
lessons of the Russo-Japanese War that drove the introduction of fire
control into the American field artillery systemr However, years of
neglact were not easily overcome, and it was only after much test and
experimentation that the Chief Signal Officer announced in 190862hat
his department was issuing standardized fire oontrol equipment.

Hardly one to be left behind, Crozlier was doing his gart to
modernize the field artillery. As stated previously, in 1904, he had
a 4.7-inoh siege gun on a long-recoil carriage under construsction, and
a 3.8-inoh field piece under design. The siege gun had a maximum ele-
vation of 15 degrees, and that of the field plece was only 1/2 degrae

63
more. Although the weapons were low-trajectory types, they were of
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heavier calibers than had been designed in recent yeara., To his oredit,
Crozier fought advice %o bulld guns lighter than the 3-inch piece. He
rejected olaims that a 2-inch cannon, with a high rate of fire, would
exceed the effect of a 3-inch pieoe.e4 The next ysar it was apparent

that the lessons of the Russo-Japanese War had not heen lost on the

Chief of Ordnance; he stated, "The mobile artillery of an army should
65

1]
-

oontaln a certain number of howitzers for searching out trenches, . .
Following through with his observation, he proposed %o build howitzers
of 3,8-inch and 4.7-inch on long-recoil carriages for field use. In

66
addition, he announced that a 6-inch siege howitzer was under design.

All howitzer carriages permitted an elevation of 40 degrees.67 Crozier,
however, was not linterested in ocannons alone.

In 1903, the Ordnance Depariment had ordered an automotive wagon,
built to its specifications, from a oivilian mnaufactursr. It was
Crozier's intention to test the machine as a battery wagon, a vehiocle
for hauling the tools and supplies of an artillery unit. The 28-.
horsepower, A-cylinder wagon was even equipped with a winch, %o pull
itself from the mud. There was no thought, however, of committing it
to the rough terrain encountered by horse teams deploying guns in
combat.68 The vehicle was to be used on roads. But even thers, 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
design prooess.69 Nevertheless, it was a hesitant start at bringing
automotive power Yo the field artillery, although it would still be
several years before much would come of the idea.

Having launched the howitzer program, Crozler turned his atten-

tion to building a reserve of field guns in order to supply an expanded
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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
foroces. As a result, he was allocating funds to build a separate
raserve.vo He had the support of the Secretary of War and the Chisf 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
another aooount.7l As a Chief of Ordnance, Crozier was both progres-
sive and resourceful.

Modern war required large quantities of smmunition as well as
guns. Drawing upon the Russo-Japanese conflict as an example, the rew
Chief of Artillery, Brigadier General Arthur Murray, strongly recom-
mended that the available supply of projectiles for field pieces be
increased threse-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 ammunit¢ion. Murray made the recommendation in the
last report signed by a Chief of Artillery as head of both branohes.72

In January 1907, the President signed a bill permanently sepa-
rating the Fleld from the Coast Artillery.73 The Chief of Artillery
superintended the transition, relinquishing control over the field branch
in July 1908.74 The new Fisld Artillery consited of six regiments.
Bach regiment was formed of two battalions, each with three batterises.
Murray remarked that the organization ". . . closely followed the %each-

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
4£wo battorias.76 In that age of slow promotions, the inoreased number
of field grade positions inhersent 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,

as mountain artillery, and one, as horse artillery.77 The horse artil-
lery, of course, was to support the cavalry. Mountain artillery consis-
ted of guns that ocould be dismantled for pack transportation. It was,
in effect, field artillery; there was little difference beiween the
drill regulations for the two types.78

There wsre 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 signifiocant departure
from the past practice of maintaining no formal organization for the
siege weapons. But in 1907, the siege materiel constructed in the
m1d71890'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 Departmwent
furnished equipment. Although the Ordnance Department was working on
heavy artillery, it had not yet completed enough of the new materiel
to issue any to the fileld service.79

There was no lack of interest in heavy artiliery. In the fall
of 1907, the Field Artillery conduoted tests at For{ Riley on the

affects 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
2 materiel, 5-inch guns and 7-inoh howitzers. The 1light pleces did

‘ little damage to the works; the 5-inch guns did more; but the large

s

howitzers tore up bombproofs, smaihed reinforeing timbers, and destroyed
tunnels with relative ease., The shells were loaded with & compound of

L ' plorate of amonia. There was some problem with projeoctiles failing

b to detonate, but, in all, the test was a much needed and successful

c . 81
3 svaluation of the destructive effeot of heavy,high explosive ammunition,

Like much the Army had done since 1908, interest in the destruction of b

L

earthworks by high explosives was stimulated by the lessons:of the

Russo-Japaness War.

F It is important, that in 1909 the Chief of Ordnance stopped

I using the term "siege" to describe the heavy weapons he was preparing

:

! 82

} for the maneuver arumy. The larger pieces were still less mobile than

E

4 f£ield guns; they were designed, as in the past, to be hauled by teams 1
7. 83 . 1
E ‘ of eight horses. But, sinoce the Manchurian war, the old concept of 5
3 | slege artillery as weapons of special application had progressively

given way to one in which they were oconsidered to be part of the normal

3 ocomplement. of a field army's equipwent,

Nowhere is the trend mors svident than in the artillery organi-

O

zation for a field army proposed by the General Staff in 1912, table T. ;
Howitzers of 4.7-inch wers to be assigned down to divislons, and the
largest weapons under construction by the Ordnance Depariment, guns of

84
4,7-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 %o be complete. The objactive
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TABLE 7

GENERAL STAFF RECOMMENDATION FOR THE ORGANIZATION OF

¢ THE FIELD ARTILLERY, 1912

For each infantry division:

R T e

i' An artillery brigade, with: weapons
" 1 regiment of 3 battalions:
bl : 1 battalion of 3 batteries of four
£ - 3-inoh guns 12
n 1 battalion of 3 batteries of four

3-inch guns 12

1 battalion of 2 batteries of four
3.8-inch howitzers 8

sk it

1l rogiment of 3 battalions:
1 battalion of 3 batteries of four

3-inch guns 12 :
1 battalion of 3 batteries of four 13
3d-inch guns 12 i
1 battalion of 2 batteries of four 1)
4.7-inch howitzers 8 .

For each field army in addition to divisional artillery:

1 regiment of 2 battalions, with:
1l battalion of 2 batteries of four

4,7-inch guns 8
: 1l battalion of 2 batteries of four
E. 6-inch howitzers 8

SOURCE: U.S., War Depariment, Annual Reports of the War
Department for the Fiscal Year Ended 30 June 1912 (Washington, D.C.:
= Government Printing Office, 1913), 1:107, l16.

o R T

_ NOTES : !
&. 1. It might be noted that the proposed artillery
3 ’ support for a division had grown to a brigade of 2 regiments, each of
which .oontained 3 battalions. The proposed inorease 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, f
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.




P

285

manifestations of the conocept--materiel, taotics, organization, and
the retiovof guns to troops--all would undergo farther refinement; but
the basic concept itself had already shifted paradigms, olearly as a
result of the perceived lessons of the Russo-Japanese confflict.

Before 1904, the American concept of field artillery employment
was essentially one of direoct fire. The objective manifestations, par-
ticularly materiel, had changed sinoe the Civil War; but the prevailing
paradigm had given its own direction to the changes. Field artillery
pieces were still light, low-trajeotory 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 olose proximity to the
enemy, firing under the voice direction of the battalion and battery
commandsers, who observed fire from the location of the guns. Ordnance
designers, in spite of the improvements that they made in materisl,
were subjeof to the same perceptions, which, of course, gave direction
to the improwemsnts. The American artillery in Cuba was no more effec-
five 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 wés gimply a matter of putting the system
together. If the war with Spain had heen of a different nature, with
massed armies and a longer duration, the United States might have

effected the transition itself, As it was, the Japanese did it first.

They showed what could be accomplished with a heavy volume of concen-

trated, accurate fire, much of which was from high-angle weapons
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firing frum defilade positions.

By the snd of the var, engagement

from defilade was s favored technique for botn sides, Telephones

brought the fire of many weapons together, providing the saturation

nesded, even with rifled weapons, to overwhelm the protection of field

fortifioations. Reocoil reduction inoreased the rate of discharge of

each plece and thereby added to the mass of fire, while, at the same

time, contributing to docuracy. High explosives and large ocalibers

added their share to the power of artillery. The ooncept of indireot

fire appeared in the massing of these ingredients; and 1ike %he

paradigm of direct fire before it, in the future, the new aoncept

vould give diraction %o its objeotive manifestations; materiel, tactios,

organization, and relative numbers,
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CONCLUS IONS

[ RSP A

§ The ultimate purpose of this study has been t6 extract lessons
- on the nature of dootrinal change that might contribute to the insight
of military planners. Admittedly, the study has the obvious weakness
that it addresses a single example, American fleld artillery dooctrine
' from 1861 %o 1905; and as any layman statistician knows, a single

1 example can only validate conclusions about itself. With this concessim

to the acknowledged authority of statistical proof, the author neverthe-

loss wishes to draw conclusions from the study, framed, to some extent,
in general tarms. This is perhaps intelleoctually hazardous; but little
harm oan ocome of it, sinoce 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 supsrficial
3 { observation that dootrine changes beocause of willful initiatives by

% wmilitary thinkers--those whose position or intelleotual stature give

them influence over the selection of methods of combat, The role of

i it T ki i i

] such individuals is by no means unimportant; however, the study indicatss

f‘ that their contributions are the culmination of a complex process that i

“ tends to move with a momentum of its own. é
i
‘j

Two phenomena emerge as most important in the process of changs.

L« The first is the persistence of the prevailing paradigm. The phenomenon

is somewhat like what is often vaguely desoribed as "institutional

resistance to change." But the paradigm had an influence that extended

PR SO

beyond the operations of bureaucrats--the class ganerally associated

N
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with institutional resistance to change. Military bureaucrats were
influenced by the prevailing oconcept of field artillery employment-- 3
direct fire; but they were no more subject to the dogma than other j
sbldiors, or ocivilians who were involved with artillery. The concept of
the employment manifested itself in four ways: taotios, organization,
the ratio of guns to troops, and materiel. Each of these manifesta.
tions was capable of change with the advance of time;lhowever, the

paradigm gave direction to the changes; they tended to evolve toward

paintenance of the efficisngy of the old doctirine.

The evolution did not ocour as an isolated event. It was parg :
of a ochanging battlefield environment. For instance, the rifle drove ;
the artillery back from its infantry targets, a taoctical change. 4
subsaquent restoration of some of the efficiency of ocannons dewmended
an accuraay and range that only rifling could provide, which contributed
to the abandonment of smoothbore guns, a materiel changs. One change
in the battlefield environment led %o another; the thraat posed by the
inereased range and accuracy of rifled, snemy artillery prompted
gunners to search for positions that provided some cover from counter-
battery fire, a minor tactical change. There are, of oourse, other
gxamples of the influenca of the changing battlefisld environment on
the manifestations of the dootrine; but the point to be made, without
beooming repetitious, is that the changes in artillery employment were
ultimately glven direction by the direcit-fire paradigm. The chenges
occurred largely as the result of attempts to maintain the efficisnay
of direct fire, consistent with perceptions of a changing battlefiald
situation. In assence, ochanges in the manifestations of the doctrine

represented afforts to do more of tha same, albelt ia a different wvay.
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This study is oriented primarily on considerations of battle-
field effioliency. To prevent a distortion of thes total ploture, however,
i% 19 necgassary to remind the reader that ohanges in the manifestations
of a dootrine van be subject to additional influences. The best
example in this study ls the pattern of organizational ochanges. The
field batteries remained submerged in regiments numeriocally dominated
by ocoast artillery until after the turn of the century. This condition
can be attributed to traditional American percepiions of the employment
of field guns; but light artillerymen, particularly during the Civil
War, ocampaigned for a hierarchial organization for their arm. The
campaign was certainly influenced by two oconsideratlions: a genuine
conosrn for sombat effiniency on one hand, and an understandable desire
for promotion and institutional aggrandizement on the other. The latier
motives are diffioult to separate from the formar, but 1t is important
to recognize that they do exist. A ssoond eiample is the supporst, of
artillerymen for the reorganization of 1901, whioh prcmised increased
rank for officers but did nothing for the efficiency of the field
batteries. It is a demonstration of the ability of other oonsiderations
to rise above concern for efficiency. The point is that soldiers’
support for a partisular form of a doctrinal manitesta%ion is not always
tied exolusively to perceptions of battlefield effiociency.

The persistence of the prevalling paradigm is one important

phenomenon to emerge from the study; the lmportance of technology in

the process of dooctrinal change is another. Of all of the wanifestatioms
of the doctrine, materiel expsrienced the greatest improvement with the
advanoe of %time., Like thae resat of the manifestations, however, it was

given direction by the paradigm of direct fire.
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During the Civil War, when the problem of the rifle and the
trench degraded the effioclency of field artillery, the state of tech-
nology was such that there was no apparsnt solution to the difficulty.
In fact, it was not even perceived that the artillery might provide an
eventual solution. Although ordnence engineers made significant advances
in the design of artillory materiel, partiocularly as the century drew
to a close, the improvements tended to contribute to the efficiency
of guns within the direct-fire ooncept of employment., As a resuls,
the trenoh was no less of a problem in 1898 than it had besn a genera-
tion earlier.

There was a tendency for artillerymen and ordnance designers to

be swept up by technologiocal momentum. The tendenoy showed itself in

the enthusiasm that developed late in the century [or small-caliber,
low-trajectory, rapid-fire field guns. In effect, the paradigm of
direct fire explolted technology in its own behalf. A period of pro-
tracted relative peaoce ocontributed to the tendency. Although the direct
fire. paradigm was ochallenged in the Russo-Turkish War of 1878, it was
not overturned. In the subgsequent decades of peace, the lessons of the
confliot faded, and theory %tended %o repalce the practical example of
war. "Theory" refers to the perceived application of the new guns.

The rafale 1s a taotical example--but one %to which the American Army
never entirsly subseribsd. On the other hand, important decisionmakers
did believe that the rapidity of the new field ploces would permit &
reduction in the ratio of guns %o troops. This perception was given
direction by the paradigm of direct fire; it wes consistent with the
rolatively limited volume of fire ussociated with the peradigm. It

stands in ocontrast to the great saturation bombardments that were ocommon
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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 itwo things; it
responded to the demends of the direct-fire paradigm by providing light,
low-trajectory, rapid-fire field guns; but at the same time, it

helped to prepare the way for a new dootrine. However, a stimulus

was neaded to effect the shift.

The paradigm of direct fire was not affected by the cunfliots
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 victorye.-a situation
that was not \likely to provoke an analysis of tactical methods. The
field artillery was oritiscized for its performance in the war, but the
eriticism took the form of agsertions that gunners failed to aggres-
sively provide direct-fire support; oritics 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 irenches
and the artillery also sought covar., The war tested the direct-fire
paradigm for the last time. As the efficiency of the old me thod

faltered, the balligerents 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 quiokly produced. a change in the American concept of field
artillery employment. In effect, the Russo-Japanese War wes the right

war at the right time. Had that particular type of war occurred a few

years earlier, the result might hawve been the same, because the neces-
sary technology was available at the end of the 1890's,

The general growth of technology will eventually provids 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 teken from a2 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 affect of per;onali-
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 wanipulation.

Men, howsver, 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 sach man operated in a different esavironment. Threat
perceptions, political considerations, and the availability of funds
all changed with time. In addition, during the periocd of the study,
there was & gonorsl improvement in that vaguely defined atiribute

"professionalism." All of these factors operated through the men
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charged with responsibility for technological development to sontri-
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 ile
Department with coast artillery did much 4o 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 wiusly held
whreat perception. However, in the provision of heavy armasment, the
Department was determined to construct guns of its own design. The
predilection added to the delay in certain areas of materiel develop-
went. Bven 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 meroy of the technicians; invariably the Department built cannons
of its own design. ‘

In the final analysis, thers is little evidence that the process
of materiel evolution would have been much differsnt 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 rats, 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 Artillery
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John P. Story, accelerated organizational adjustments; William Crozier

did the sames for materisl; but perhaps President Theodore Roosevelt,

with his direct interest in tbe status of the field artillery, provided
the greatest impetus.

In summary, the process of evolution of field artillery dootrine
was a ocomplex phenomenon. The persistence of the prevailing paradigm,
;é . the general advance of technology, and the haphazard test of war were

!

features that operated beyond the conscious control of men. However,

f | men certainly were not left without a conscious role to play; they
é* 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 lessons of
the study to the present or to the future in detail; howe;er the follow-
ing brief, general observetions 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 appsarance of

373
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being a shift in paradigms, similar in some respects to the earlier

S P e

. hange in attitudes about field aritillery employment. The growth of

technology seems to have provided the necessary materiel, and the 1973

Mideast War seems to have provided the necessary exaaple. But the

phenomenon is too close to draw a8 definitive conclusion about the actu-
ality of a paradigm shift; the passage of time will provide the neces- g
sary perspactive. It is probable that a shif% is indeed occurring. On

the other hand, there is a chance that the current changse is an advance-

ment within the old battlefisld concept, that the situation is wmors

analogous to the period following the Franco-Prussian War than it is to

e 1.5

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 i{ may ocome,

is already gathering.
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R. Lemly (Fort Monroe, Virginia: The Artillery School, 1886), p. 5.

23U.S.. War Department, Ordnance Department, A Collection of

Ordnance Reports and Other Important Papers Relating to the Ordnance
Departmwent. zWashington, D.C.: Government Printing Office, 1890),

3:229-230,

24Senate, Report, Rep. Com. No. 121, 38th Cong., 2d sess., 1865,
p. 98.

251y1d., pp. 98-99.
261pid., pp. 7-8, 44-45, 99,

2TRipley, Artillery and Ammunition, p. 109.

ZBSenato, Report, Rep., Com. No. 121, 38th Cong., 2d sess., 1865,
pp. 11, 141, 146.
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291bid., pp. 5, 6.

30y.5., War Department, General Orders Number 51, 15 May 1869,
p. 185,

3189nate, Report, Rep. Com. No. 121, 38th Cong., 2d sess., 1865,
pp. 2, 6. During the war, the Army rifled many of its old cast-iron
smoothbores, the 12-, 18-, 24., 32-, and 42-pounders (see table 1).
But it was a stopgap measure pending the development of better weapons.

Ripley, Artillery and Amnunition, p. 17.

52prank E. Comparato, Age of Great Guns: Cannon Ki and
Cannoneers Who Forged the Firepower of Artiller zﬂarriaburg, Pa.:
Staokpols Company, 1965), p. 199.

3330nate, Report, Rep. Com. No. 121, 38th Cong., 2d sess., 1865,

p. 132,

34Roy P. Basler, ed., The Collected Works of Abraham Linocoln, 8
vols. (New Brunswick, New Jersey: Rutgers University Preas, 19535,
6:484-488.

351biq., p. 485, The date of the memo is uncertain, but the
editor has assigned to i1t the same date as the order to Ames, 28
September 1863.

3680nato, Report, Rep. Com. No. 121, 38th Cong., 2d sess., 1865,
p. 40.

371bid., p. 133.
381pid., p. 152.
391bid., pp. 5, 133.

4oHouso, Moaéaggﬁof the President, Ex. Doc. No. 1, 39th Cong.,
lst sess., 1866, p. 994. The underlining is mine.

4l1p54., pp. 995-996,

42Tpid., p. 995. This was apparently done with funds already
appropriated. .

431p14.

440.8., Congress, House, Report of the Seoretary of War, Ex. Doc.
No. 1, 46th Cong., 3d sess., 1880, pt. 2, 3:xiil.

45Art1110r Tactics, p. 409, gives a date of 1870 for the adoptim
effort, Birkhimer, Historical Sketch, p. 294, gives a date of 1868. The
Ordnance Department, engrossed with heavy artillery, failed to mention
the 3.5-inch gun effort in its annual reports.

4ssonato, Report, Rep. Com. No. 121, 38th Cong., 2d sess., 1865,
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p. 50.

4Trbid., p. 46. A battery of six 10-pounder Whitworththad been
given to the Union Army by Americans abroad. They were 1little used.
Ibid., pp. 47-48.

‘GU.S.. Congress, House, Report of the Seoretary of War, Ex.
Doc. No. 1, 4lst Cong., 2d sess,, 1869, pt. 2, 1:32.

495enate, Report, Rep. Com. No. 131, 38th Cong., 2d sess., 1865,
PP, 39. A straight comparison of the fractions oan be misisading. A%
the same caliber and type, an elongated projectile would welgh more
than a spherical one. But the fraotions do give some idea of the
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5ocomparato, Great Guns, pp. 58, 75, 76.

S15enate, Report, Rep. Com. No. 121, 38th Cong., 2d sess., 1865,
p. 176. In addition to his work with powder, in 1861, Rodman had
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Guns, p. 73.

$21bid., p. 149.

53Houao. Message of the President, Ex. Doc. No. 1, 39th Cong.,
1lst sess., 1866, p. 995.

5‘U.S.. War Department, Ordnance Department, Gun Making in the
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States and Agcompanying Doouments, Ex. Doc. No. 1, 40th Cong., 3d sess.,
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5989nate, Report, Rep. Com. No. 121, 38th Cong., 2d sess., 1865,
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ad sess., 1867, pp. 12, 13.
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1st sess., 1874, p. 1.
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714, , p. 6.

%81bad., pp. 6, 9.
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7°Sonato, Report, Rep. Com. No. 173, 40th Cong., 24 sess., 1868,
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pp. 18-19,
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T61p1d., 7:216n.
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War Department, General Orders Number 51, 15 May 1869, pp. 5-6.
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Dos. No. 81, 40th Cong., 2d sess., 1868, p. 1.

"9%ar Department, General Orders Number 51, 15 Uay 1869, p. 1.
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£ ARl e X T




: 313
| ®21bid., pp. 56-87.

4

' ®4ouse, Mesgage of the President, Ex. Dos. No. 1, 40th Cong.,
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: p. 88.

g 85p1d., pp. 9-10.

: 861pid., pp. 38, 36.

875ee Ibid., p. 15.
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, 214,
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971bid., p. 5. ;
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lU.S.. Congress, House, "Letter of the Seoretary of War," Ex.
Doo. No. 56, 41st Cong., 3d sess., 1871, p. 1.

3conparato. Great Guns, p. 198. The terms "brass" and "bronze"
were often used interohangeably in Ameriocan literature on artillery
during the Nineteenth Century,with little regard for fine distinotions
in the compositions of the two alloys.

3Houao, "Letter of the Secretary of War," Ex. Doc. No. 56, 4ls%
Cong., 3d sess,, 1871, pp. 1-2.

41bid., p. 1.
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Tuartillery Grand Taotios," Apmy and Navy Journal, 20 May 1876,
p. 662.

8vPrinoh and German Artillery," Army and Navy Journal, 24
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louiohaol Howard, The Franco-Prussian War, (n.p.: Macmillan
Company, Collier Books, 1969, first copyright 1961), pp. 5-6, 35-36, 96n

ll"Fronoh and German Artillery," Journal, 24 September 1870, p.86&

124 rkhimer, Historical Sketch, p. 105.

131bid., p. 105-106.

1‘Hovard. The Franco-Prussian War, p. 7. Howard sees a more
complete reason for German success in the fallure of the French to stay
abreast of a general military revolution. p. 1.

151bid., p. T.

1670m Wintringham and J. N, Blaghford-Snell, Weapons and Tactics
(Baltimore: Penguin Books, pert 1 1943, part 2 1973), p. 146.
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por instance, see Howard, The Franco-Prussian War, p. 167,

275,
18Fuller, From Seven Days to Leyte Gulf, p. 133,

19Ar@w and Navy Journal, 12 September 1879, p. 72.

20uRapid Field Entrenchments," Army and Navy Journal, 11 July
1874, p. 766, During the Civil War, digging empliments for units had
taen carried in supply wagons. Hagerman, "Trench Warfare," p. 373.

Alarmy and Navy Journal, 8 April 1876, p. 571. Four feet of well

ramoed snow would stop a bullet, but it took over fifteen feet to neutre-
lize the effect of an artillery shell.

220.8.. Congress, Senate, "Resolution," Mis. Doo., No. 73, 48&d
congo' 2d 8088., 1872' ppo 1"20

23506 U.S., Congress, Senate, Report, Report No, 183, 42d Cong.,
24 sess., 1872; and U.S., Congress, House, Report, Report No. 46, 42d
Cong., 2d sess., 1872.

24U.s._, Congress, House, "Letter from the Secretary of War," Ex.
Doc. No. 89, 42d Cong., 2d seas., 1872, p. 1.

25306 House, Report, Report No. 46, 42d Cong., 24 sess., 1872.

26Houso, "Letter from the Secretary of War," Ex. Doc. No. 89,
42d Cong., Rd sess., 1872, p. 2.

27House, Report, Report No. 46, 42d Cong., 2d sess., 1872, pp. 7,
14.

28Ibid., p. 106, The amount of surplus war materiel sold between
Ootober 1870 and the end of the war in May 1871 was well above what was
normally sold duriag an eight month period, The obvious conclusion was
that the materliel was going to France. See, U.S., Congress House,
"Latter of the Secretary of War," Ex. Dos. No. 89, 42d Cong., 2d sess.,
1872, for a list of materlel sold.

290.8.. Congress, House, "Views of the Minority," Report No. 46,
424 Cong., 2d sess,, 1872, pt. 2, p. 4.

30youse, Report, Report No. 46, 42d Cong., 2d sess., 1872, p. 7.

3lgenate, Report, Report No. 183, 42d Cong., 2d sess., 1872,
pp. xx-xxi, xxiii, xxv,

32Ibid.. P. XXV,

33genneth M. Stampp, The Era of Reconstruction, 1865-1877 (New
York: Vintage Books, Random House, 1965), p. 189,
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Administration (New York: Dodd, Mead and Company, 1936), pp. 460-462,

38senate, Report, Report No. 183, 42d Cong., 2d sess., 1872, p.
XXV.

SSH. did not return to’the Senate when the Forty-Second Congress

opensd in March 1871, See Blaine, Twenty Years of Congress, 2:503,
692, 2985.

37Houao. Reporty, Report No. 48, 43d Cong., 2d sess.,, 1872, p. 12.
381pid., pp. 10-11.

5989nato, Report, Report No. 183, 42d Cong., 2d sess., 1872,
p. 664,

4OU.S., Congress, House, Report of the Secretary of Wer, Ex.
Doe. No. 1, 42d Cong., 3d sess., 1872, pt. 2, 1:326.

4100mpareto, Great Guns, pp. 34-235.

42House, Report of the Secretary of War, Ex. Doo. No. 1, 42d
Cong., 3d sess,, 1872, pt. 2, 1:326.

451pid., p. 340.

“U.S.. Congress, House, Report of the Secretary of War, Ex. Doc.
No. 1, 44th Cong., lst sess., 1875, pt. 2, 3:97,

45Housa, Report of the Secretary of War, Ex. Dooc. No. 1, 42d Cong
3d sess., 1872, pt. 2, 1l:315.

46co11lection of Ordnance Reports, 3:284, 286.

47Houao, Report of the Secoretary of War, Ex. Dooc. No. 1, 43d.
Cong., lst sess., 1873, pt. 2, 1:7.

4831rnie, Gun Making, pp. 20-21.
‘9Jbbo, Guns, p. 140.
501044,

5100mparato. Great Guns, pp. 25-26., Xrupp entered the steel
business in 1810 as a result of Napoleon's desire for a continental
producer -of British crucible steel.

52Comparato, Great Guns, p. 209.

83y,5., War Department, Artillery Sohool, Essays of the
Department of Artillery, "Steel as a Gun Metal," by Adam Slaker (Fort
Monroe, Virginia: Artillery School Press, 1892), p. 19, Even as late
as the 1890's, stesl metallurgy was still something of a new sclence.
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°‘Comp¢rnto. Great Guns, p. 209.

bbU.S., Congress, House, "Letter from the Seoretary of War," Ex.
Doo. No. 17, 413t Cong., 2d sess., 1868, p. 5.

56800 Comparato, Great Guns, pp. 34-335.

°7Houso. Report of the Seoretary of War, Ex. Doo. No. 1, 42d
Cong., 8d sess., 1871, pt. 2, 1:256. The l4-pound ocharge for the l0-ind

gun had been inoreased to 20 pounds, and the propellant for the l5-inoh
ptece had been raised from 60 pounds to 100.

580.8., Congress, House, Report of the Secretary of War, Ex. Doo.
No. 1, 434 Cong., lst sess., 1878, pt. 8, 3:9.

591b1d., 3:445.
60ms4., 3:9.

611pid,, 3:457-458.

621p1d., 3:458.

salbid.. 3:457. Civilians submitted thirteen proposals,

G‘Houao. Report of the Seoretary of War, Ex. Doo. No., 1, 43d
Cong., lst sess., 1873, pt. 2, 1:7.

651big,

661b1d. |
6"’U.S., War Department, Ordnance Office, Ordnance Notes, Nos,

1-40 (Washington, D.C.: n.p., n.d.), No, xxx, p. 187.

saﬂouae, Report of the Secretary of War, Ex. Doo. No. 1, 43d

Cong., lst sess., 1873, pt. 2, 1:7.

591vid., 1:6.

TONevins, Hamilton Fish, p. 542.

Tl1bid., p. 675.

72U.S., Congreas, House, Report of the Committec on Military
Affairs, Report No. 384, 43d Cong., 1lst sess., 1874, p. 11,

T31bid,., p. 12.
T41v1d., p. 24.
T5Ibid., p. 25.

750.8.. War Department, Ganeral Orders Number 46, 15 June 1872.
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770.8., Congress, House, Report of the Secrestary of War, Ex.
Doc. No. 1, 44th Cong., 2d se3s., 1876, pt. 2, 3:89,

73House, Report of the Secretary of War, Ex, Doc. No. 1, 43d
Cong., lat sess., 1873, pt. 2, 1:10.

9560 Birnle, Gun Making, p. 24-25.
80army and Navy Journal, 29 November 1873, p. 245. Initial

American interest in the French development was shown by the Navy
rather than the Army.

8lThe Shielded Gatling,"” Army and Navy Journal, 29 November
1873, p. 254,

82"Smokeless Cnpowder,” Army and Navy Journal, 26 Ootober 1872,
p. 174,

83360 U.5,, Congress, House, Report, Report No. 74, 42d Cong.,
34 sess., 1873.

84Ibid., passim.
851bid., pp. 3, 46-48, 51-53, 55-58, 139, 289.

8 1bid., p. 102-106.

87560 "A Few Thoughts on the Artillery," Army and Navy Journal,
9 September 1871, p. 68, Later, the author was generally thought to be
Major Charles H. Morgan (brevet brigadier general). For exawple, see
"The Ordnance and Artillery," Army and Navy Journal, 16 September 1871,

p. 78.
ea"A Few Thoughts on the Artillery,"” Journal, 9 September 1871,
p. 68.

897p1d., p. 6T.
907p14.

11pid., p. 65.
921bid., pp. 65-65.
93 Ivid., p. 66.

941hiqd,

95up pow Thoughts on Artillery," Army end Navy Journal, 15 July
1871. p. 768.

960.3., War Department, Ordnance 0ffice, Ordnance Notes, Nos. 68.

to 100, No. LXVIII, pp. 534, 536.
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97Soe, "Few Thoughts on the Artillery," Journal, 9 September
1871' p. 670

98House, Report, Report No. 74, 42d Cong., 3d sess., 1873,
pp. 289, 293. This 1is the breakdown of rank by branch:

Ordnance Artillery
Colonels 3 5
Lisutenant Colonels 4 3
Ma jors : 10 15
Captains 20 60
First Lieutenant 16 130
Second Lieutenant 10 65

99Ibid., p. 213.

190134, , np. 35-38, 277.

101Rodenbough, The Army of the United States, p. 135.

loaﬂouse, Report of the Committes on Military Affairs, Report No.
384, 43d Cong., lat sess., 1874, p. 3.

losHouae, Report, Report.No. 74, 42d Cong., 3d sess., 1873, passim

104Ib1d.. pp. 213, 279. In 1869, when Grant became President and
Sherman took his place as Commanding General of the Army, Grant promised
Sherman that he would have authority over the staff agencies. The War
Department issued orders to that effect, General Orders Number 11,
8 March 1869. But Grant reneged, and General Order Number 11 was res-
cinded only three weeks after it was igsued. Weigley, History, p. 286; "
U.S., War Department, General Orders Number 28, 27 March 1869.

l05House, Report, Report No. 74, 424 Cong., 3d sess., 1873, p. x.

1°6Rodonbough, The Army of the United States, p. 135.

107pprti1lery Taotios, 1874, p. 410.

1081pid., pp. 409, 432, 441-442, 523.

1091p34d., pp. 405-406, 409. Light batteries were formed of two or
three platoons, each of whigh consisted of two sections. A seotion wasa
plece of light artillery with men and horses. Light artillery was
still divided into two types: horse and mounted. The former was to
stay with cavalry, and the latter was to work with infantry. Ibid.,
pp. 207, 405, Except in theory, the two titles were really meaningless
as separate designations in the depleted postwar field artillery.
Also, in the Army, the designation "gerrison" for heavy artillery had
largely fallen into disuse by the 1870's,

llOIbid., p. 514. The famous ocommand, "Do not fire until you sae
the whites of their eyes," was not so much pcetic as it was practical.

1lmyi4,, p. 515,
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1127544, Bores grooved with rignt-handed tw.st caused projec-
tiles to spin from left to right causing a rightwa~d drift.

1137psd., p. 522.

14014, , p. 525.

1157p1d.

1161pid., pp. 520-523, 525.

1178 George MoClellan correctly observed in 1874, the Europeans
were giving emphasis to flat trajectories in field artillery design.

"Modern Weapons and Modern Tactlios," Army and Navy Journal, 1 August
1874, p. 807.

11844 Few Thoughts on the Artillery,"” Journal, 9 September 1871,
p. 65.
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CHAPTER VI

] : ' 1U.S., War Department, QOfficial Army Register for Januar
] ' 1870 (Washington, D.C.: Adjutant General's Office, 1870), pp. 33-34;
] and U.3., War Department, Official A Register for January, 1879
(Washington, D.C.: Adjutant General's Office, 1879), p. 101.

2899, U.S., Congress, House, Report of the Secretary of War,
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3 5House, Report of the Secretary of War, Ex. Doc. No. 1, 43d Cong
: 1s¢ sess., 1873, pt. 2, 3:457.
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Cong., 2d sess., 1869, pt. 2, p. 443.
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Army and Navy Journal, 7 October 1876, p. 142,
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38Army and Navy Journal, 3 March 1877, p. 486.
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46vTne Breechloader in Warfare,” Army and Navy Journal, 13 April
1878, p. 575.

‘7Comparato. Great Guns, p. 69,

4BComparato, Great Guns, pp. 68-69. Shrapnel was named for
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case about 1784, Ibid., p. 67.

49von Trotha, Tectical Studies, p. 223, 225.

501p1d., p. 225.
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710.8., War Department, General Orders Number 92, 10 November
1875.

730.8.. War Department, Report of the Secretary of War
(Washington, D.C.: Government Printing Office, 1878), 3:VIII-IX. The
8-inoh weapons wers made by the breech insertion of wrought-iron tubes
into 10-inch cannons. To oconvert the design to a breech-loader, the
Department used a steel insert tubs that projected through the rear of
the cast-iron barrel. For extra strength, a steel hoop was then heated
and shrunk on the cast-iron of the rear portion of the barrel. The
breech-loading mechanism, or fermeture as it was called, was fixed to
the steel insert tube. Birnie, Gun Making, p. 27.

734The Problem of Naval Guna," Army and Navy Journal, 11 January
1879, p. 396.

7‘"Tho Thunderer Gun Trials," Army and Navy Journal, 7 February
1880, p. 544.
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Cong., 2d sess., 1879, pt. 2, 3:77.

87500 Birnie, Gun Making, pp. 31-32.
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Baﬂouao. Report of the Seoretary of War, Ex. Doo. No. 1, 46th

Cong., 2d sess., 1879, pt. 2, 3:9.

89800 Birnle, Gun Making, pp. 32. In 1877, the Department pur-
chased a breech-loading 1.60-inch mountain rifle (not field artillery)
from B. B. Hotchkiss for a test on the frontier. The small caliber
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Department, Report of the Secretary of War,6 1878, p. XIII.

90ouse, Report of the Secretary of War, Ex. Doc. No. 1, 46th
Cong., 3d sess,, 1880, pt. 2, 3:XIII.

91rpid.
921p14.
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gsﬂouqo, Report of the Secretary of War, Ex. Doc. No, 1, 45th
Cong., 24 sess., 1877, pt. 2, 3:620-621.

% 1nid., 31620,

97&ouso. Report of the Seoretary of War, Ex. Doc. No. 1, 46th
Cong., 2d sess., 1879, pt. 2, 3:161.

gaﬁouse, Report of the Seoretary of War, Ex. Doec. No. 1, 46¢th
Cong., 3d sess, 1880, pt. 2, 3:5.

99Robort M, Utley, Frontier Regulars: The United States A
and the Indian, 1866-1890 (New York: Macmillan Publishing Company,
1973), p. 74.

10

OMcKonnoy, "Field Artillery," p. 122,

1010.8., War Department, Ordnance Office, Ordnance Notes, Nos.
101-125, Note No. 119, 3 November 1879, pp. 190-191.

1021p34,, p. 197.
1031hid., pp. 200-201.

1041p44, p. 197.

105ppom a survey of the Report of the Secretary of War for the
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CHAPTER VII

10..8., Congress, Senate, Evidence Taken Before the Committee
on Appropriations of the Senate, Mis. Doo. No. 44, 47th Cong., lst sess.,
1882, pp. 1, 2, 7, 9, 26, 60, The method of conversion was the breech
insertion of a wrought-iron bore tube.

2Ivid., pp. 31, 28, 58, 60-61,

SIbid., p. 29.

41bid., pp. 51-52, 61.

S1bid., p. 5a3.

6U.S,, War Department, General Orders Number 48, 16 May 1881,
Benton dled in August 1881 and was replaced by Major Francls H. Parker,
Ordnance Department. U.S., Congresa, Senate, Report of the Board on

Heavy Ordnance and Projectiles, Ex. Doo. No. 178, 44th Cong., lst

sess,, 1882, p. 4.

TIbsd., pp. 1, 8.

BSonato, EBvidence Taken Before the Committee on Appropriatiosns,

Mis. Doo. No. 44, 47th Cong., 13t sesas,, 1882, p. 12.

or Example see "Guns for the Army and Navy," Army and Navy
Journal, 12 FPebruary 1881, p. 571; and "The Mixed Ordnance Board,"

Army and Navy Journal, 2 April 1881, p. T30.

looailz Adver%iser quoted in the Army end Navy Journal, 17
December 1881, p. 43§,

llgggx»and Navy Journal, 12 November 1881, p. 323.

12B4rnie, Gun Making, p. 35.

13U.S., War Department, Annual Report of the Seoretary of War
for the Year 1882 (Washington, D.C.: Government Printing Office, 1882),

3:86.

M1p14., 3:8.
150.3.. War Department, Annual Report of the Seoretary of War for
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the Year 1883 (Washington, D.C.: Government Printing Office, 1884),
3:5‘6. :

16War Department, Annual Report, 1882, 3:8.

170.8., Congress, House, Report of the Gun Foundry Board, Ex.
Dooc. No. 97, 48th Cong., lst sess., 1884, pp. 1-2,

18111d. Board members wers Rear Admirel E, Simpson; Captain
E. O..Matthews, Navy; Colonel T. G. Baylor, Ordnance; Lieutanant
Colonel Henry L, Abbot; Engineers; Msjor Samuel S. Elder, Artillery;
and Lieutenant W, H. Jaques, Navy. Krupp's refusal was good business
sense. He did not want American officers touring his facilities if
they were there to inspect his manufaoturing process rather than %o
buy weapons, Ibid., pp. 63-67.

191nid., p. 39.

20plaine, Twenty Year of Congress, 1:634. The following is
the annual tonnage of steel railroad bars produced in America:

1866 - 1874 129,414
1867 2,277 1875 259,699
1868 6,451 1876 368,269
1869 8,616 1877 385,865
1870 30,357 . 1878 499,817
1871 34,152 1879 618,851
1872 83,991 1880 684,353
1873 155,192 1881 1,210,285

21W0P Department, Annual Report, 1883, 3:6-10.

22House, Report of the Gun Foundry Board, pp. 47-49.

23pprior 40, and during the Civil War, guns were produced by:

The Cold Spring Foundry, West Point, N.Y.

The South Boston Iron Works, Boston, Mass.

The Fort Pitt Foundry, Pittsburg, Pa.

The Reading Iron Works, Reading, Pa.

The Builders' Iroa Foundry, Providence, R.I.

The Phoenix Iron Company, Phoenixville, Pa.

The Ames Manufaoturing Company, Chiocopee, Mass,
Since the Civil War, the Fort Pitt Company had gone out of business and
the few orders given the Department had been exeouted by the South
Boston and West Point Foundries. Ibid., p. 39.

241p1d,, pp. 8-10, 36-36, 47.

25¢ap Department, Annual Report, 1887, 3:10.

260.8.. War Department, General Orders Number 39, 28 April 1881,

27"Tho Light Artillery Board," Army and Navy Journal, 8 October
1881, p. 1l5.
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2%ar Department, Annual Report, 1882, 3:9-10.

29“er Department, Annual Report, 1883, 3:289,

3°U.S.. War Department, Artillery School, "Comparisons of the
Armaments of European Nations, Desoribing Their Systems of Artillery"
essay by Alexander D. Schenck. (Fort Monroe, Virginia: Artillery School,
L 1886), p. 3. The Broadwelil ring was the invention of L. W. Broadwell,
£ _ an Ameriocan, who went into the ordnance business in Germany. Coumparato,

Great Guns, pp. 318-319.
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o . 3lTbid., pp. 30-31.

32Artillery Sohool, "Comparison of the Armaments," p. 3.
33

Comparato, Great Guns, pp. 31-32,

341p14., p. 198,

PO SIS TR

35%ar Dapartment, Annual Report, 1884, 3:19,

361me velocity of the wrought-iron gun is teken from Harold L.
] Peterson, Round Shot,and Rammers (Harrisburg, Pa.: .Stackpole Books,
1969), p. 96,

3TWar Department, Annual Report, 1883, 3:31.3-315.

38%ar Department, Annual Report, 1884, 3:541.

390.8., War Departwent, Annual Report of the Ssoretary of War for
the Year 1885 (Washington, D.C.: Government Printing Office, 1885),
S:app. 57.

40par Department, Annual Report, 1886, 3:23; and War Department,

R i e e E

f Annual Report, 1887, 3:92,

%J 41'"rhe New Field Guns," Army and Navy Journal, 26 December 1891, é
E‘ ) p. 313. :
: ' !“
3 42Aggz and Navy Journal, 7 June 1884, p. 930; and "Brown Powder," ]

Army and Navy Journal, 6 September 1884, p. 110, 1In 1875, German mills
began to produce brown powder. The British moved to establish similar ;
production facilities.six years-iater.. Comparato, Great Guna, p. 76.

[ 2

: Syar Department, Annual Report, 1884, 3:17; and War Depariment,
: Annual Report, 1885, 3:x.

i 447, Sweden, in 1867, Alfred Nobel began the production of
dynamite. It was a mixture of white clay and nitroglyocerine. Clay
was used to add stability to the highly volatile nitroglycerine,
Comparato, Great Guns, pp. 83-84., Nitroglycerine was first developed
by A..Sobrero in 1848. It was made by treating glycerol with nitric
and sulphuric acids. Enoyolopsedia Britannica, 1955,ed., s.v. ;

“Nitroglyocerine ;" by George B. Kistiakowsky. 1
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40gap Doparimont, Annual Report, 1884, 3:18, 818. Gunootton was
a high explosive made by treating cotton fiber with a mixture of nitrio
and sulphurioc aclds. BEnoyclopaedia Britennioa, 1935 ed., s.v.

46ar Departwment, Annual Report, 1885, 3:113.

4Tune Dynsmite Gun," Army and Navy Journal, 5 April 1884, p, 733
48

"Amoriocan Guns," Army and Navy Journal, 21 June 1884, p. 965.
“S34rnie, Gun Making, pp. 35-36.

50y.s., War Department, General Orders Number 26, 13 March 1885,
p. 1.

51U.S.. Congress, House, Report of the Board on Foriifications
or Other Defenses, Ex. Doo. No. 49, 49th Cong., lst sess.,, 1886, p. 1.

521bid., p. 6.

531pid., p. 28.

54war.pepartment, General Order Number 26, 13 March 1885, pp. 1-2

5%%ar Department, Annual Report, 1886, 3:8-9.

56gar Department, Annual Report, 1888, 3:5,

STar Department, Annual Report, 1885, 3ixxii.

58%ar Department, Annual Raport, 1886, 3:22, 203.

59y.s., War Department, Artillery School, "Material for Field
Artillery for the United States Army," essay by Alexander D. Schenock
(Fort Monroe, Virginia: Artillery School, 1886), p. 3.

60prtillery Sohool, "Comparison of the Armaments," pp. 16-17.

6lArtillery Sohool, "Material for Fleld Artillery," pp. 3-4.

629ar Department, Annual Ryport, 1883, 3:289.

63War Department, Annual Report, 1886, p. 203,

64U.S., War Department, Adjutant General's Office, Artillery
Ciroular I, Series of 1893: Modern Guns and Mortars (Wwashington, D.C.:
Government Printing Office, 1895), p. 156.

65%ar Department, Annual Report, 1886, 3:203,

66art1llery School, "Material for Field Artillery," pp. 25.
The British were an exception to the six horse rule; they used eight
animals to draw their 16-pounder, a position gun. American siege
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horses, with a reduced need for mobility, were rated at about 1,000
pounds per animal. Ibid., pp. 3, 3.

67a1exander B, Dyer, Handbook for Light Artillery, 4th ed.
(New York: John Wiley and Sons, 1896), pp. 89, 181, L33.

88yar Department, Annual Report, 1887, 3:13, 169.

6%ar Department, Annual Report, 1888, 3:8. Weapons could be
tested from stationary mounts.

TO¥ar Department, Annual Report, 1887, 3:181.

Npar Department, Annual Report, 1886, 3:7.

24ar Department, Annual Report, 1887, 3:18-2l.

T3In the appropriations act of 22 September 1888, Congress
authorized and provided funds for the gun faotory. U.S., War Department,
Annual Report of the Secretary of War for the Year 1889 (Washington,
D.C.: Government Printing Office, 1889), 3:8-9.

T4%ar Department, Annual Report, 1884, 3:18-19, 509.

T5ar Department, Annual Report, 1885, 3:xxiv.

75War Department, Annual Report, 1886, 3:453.

7Thar Department, Annual Report, 1887, 3:13, 21.

T8Quoted in Thowas A. Bailey, A Diplomatic History of the Ameriom

Pecple, 9th ed, (Englewood Cliffs, New Jersey: Prentice-Hall, 1974),
p. 402,

79U.S., Congress, House, "Coast Defenses," Mis. Dooc. No. 109,
49th Cong., 2d sess., 1887.

80war Department, Annual Report, 1887, 3:ll.

alU.S., Congress, House, Report of the Board of Ordnance and
Fortifications, Ex. Doo. No. 12, 52d Cong., 2d sess., 1892, p. 7.

82§ar Department, Annual Report, 1889, 3:l0.

83House, Report of the Board of Ordnance and Fortification, Ex.
Doo. No. 12, 52d Cong., 2d sess., 1892, p. 7.

84Ibid., pp. 7-9. For example, between 1888 and 1896, the board
was conocerned with the examination of a new site for an ordnance proving
ground, the presoribing of conditions of tests for weapons, the selectim
of ". . . guns, small arms, oartridges, projectiles, fuses, explosives,
torpedoes, armor plates , . . and other war materials and articles as
may in the judgement of the Board, be necessary in the proper discharge
of the duty leveled upon it . . . ." Ibid., p. 29,

;
§
[]
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85(bid. The board reviewed 350 inventions between 1888 and
1891 ‘o include: guns, carriages, powders, shells, small arms,
applications of electricity, optical devices, and many others. From
1894 to 1904, Congress annually appropriated about $100,000 solely
to finance the administration and experimental work of the board. See
reports from U.S5., War Department, Fourth Raport of the Board of
Ordnance and Fortification to the Segretary of War (Washington, D.C.:
Government Printing Office, 1894), to U.S., War Department, Fourteenth
Report of the Board of Ordnance and Fortifiction (Washington, D.C.:
Government Printing Office, 1504),

86

Weigley, History, p. 266.

870.8., Congress, House, Report of the Sesretary of War, Ex.
Doc. No. 1, 50th Cong., 2d sess., 1888, pt. 2, 1:104.

88

Ibid., 1:104-105.

89"Proceedings of the 1888 Board,” Letters Received by the Office
of the Adjutant General, Main Series, 1881-1889, Microcopy No, M-689,
Rolls 587-606, Old Military Records Division, Record Group 94, Records
of the Adjutent General's Office 1780's-1917, National Archives,
Washington, D.C., Roll No. 601, Special Order Number 14, 18 January 1888

901bid., Roll 587, "Memorandum,” 8 February 1888; and Roll 600,
Memorandum of Deoisions made on Taotios since January 1, 1888,"

911pid., Roll 601, Letter to the Adjutant Gemeral, 31 October
1890,

92Ibid., Roll 601, Letter to the Adjutant General, 31 March
1891, p. 3.

9 1bid.
94See U.S., War Department, Drill Ragulations for Light Artillery,

Unitod States Army (Washington, D.C.: Government Printing Office, 1896),
p. 387.
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lU.S., Congress, House, Committee on Appropriations, The

Fortification Appropriation Bill, Hearings, before a Subcommittee of
the Committee on Appropriations, 54th Cong., 1lst sess,, 1896, p. 20.

2See, War Department, Annual Report, 1890, 3:32-36.
3

War Department, Annual Report, 1889, 3:19.

4pyer, Handbook, pp. 108-109.

SWar Department, Annual Report, 1890, 3:22-23.

5"Memoranda, 3.6-inch Field Mortar," Board of Ordnance and
Fortification General Correspondence, 1888-1919, No. 104, 0l1d Military
Records Division, Recored Group 165, National Archives, Washington, D.C.

7See Henry J. Reilly, "Slege Artillery," Journal of the United
States Artillery 3(1894):35.

83ee L. G. Berry, "The Artillery of Siege Warfare," Journal of
the United States Artillery 2(1893):14.

War Department, Annual Report, 18%0, 3:5-6.

O1pid., 3:27.

11U.S., War Department, Annual Report of the Secretary of War for
the Year 1891 (Washington, D.C.: Government Printing Cffice, 1892),
3:529,

L2¢ar Department, Artillery Circular I, Series of 1893, pp. 155-

156,

1%yar Department, Annual Report, 1890, 3:37.

14U.S., War Department, Officlal Army Register for January, 1890
(Weshington, D.C.: Adjutant General's Office, 1890), p. 46.

1500mparato, Great Guns, p. 84. Nitrocellulose was cotton or
wood fibers soaked in a nitro-sulphuric acid mixture (guncotton), Vielle
added special stabilizers to reduce the unpredictable sensitivity of the
compound. Enoyoclopaedia Britannica, 1955 ed., s.v. "Nitroocellulose,"
by Gesorge B. Kistiakowsky.
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16§ar Department, Annual Report, 1890, 3:5-6.

178ar Department, Annual Report, 1891, 3:17.

184ar Department, Annual Report, 1892, 3:22.

19360 U.S,, War Department, Annual Reports of the War Department
for the' Fiscal Year Ended June 30, 1897, Report of the Chief of Ordnance

(Washington, D.C.: Government Printing Office, 1897), p. 32.

2O"Ordnanoe Notes," Army and Navy Journal, 7 .June 1890, p. 786.

2llaurence V. Benet, "A Study of the Effects of Smokeless Powder
in a 5Tmm Gun," Journal of the United States Artillery 1 (January 1892):
207.

22War Department, Annual Report, 1891, 3:217.

ZSHouse, Report of the Board of Ordnance and Fortification,
Ex. Doc. No. 12, 52d Cong., 2d sess., January 1892, p. 25.

240.8., War Department, Tenth Report of the Board of Ordnance
and Fortification (Washington, D.C.: Government Printing Office, 1500).

p. 8.

2%ar Depariment, Annual Report, 1892, 1:l1.

26546 U.S., War Department, Annual Report of the Secretary of

War for the Year 1894 (Washington, D.C.; Government Printing Office,
1894), 1:160-167. :

2Thar Department, Annual Report, 1892, 3:21.

28War Department, Annual Report, 1895, 3:50,.

29%ar Department, Annual Report, 1893, 3:595, 612,

300.3., War Department, Annual Report of the Secretary of War
for the Year 1893 (Washington, D.C.: Government Printing Office, 1893),
3:660-661.

Slrpid., 3:661-662.

32uThe Hotohkiss Cannon," Army and Navy Journal, 24 September
1887, p. 167.

33300 "Rapid Fire Guns--1890," table, Board of Ordnance and
Fortification General Correspondence, 1888-1889, No. 966, 01d Military
Records Division, Record Group 165, National Arohives, Washington, D.C.;
and War Department, Annual Report, 1893, 3:661, In 1885, two firms,
Hotohkiss and Nordenfelt, had a near monopoly on rapid-fire gun
sonstruction. By 1893, there were at least eigiiteen companies making
the weapons.
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34Lﬂtter, Chief of Ordnance to Secretary of War, Board of
Ordnance and Fortification General Correspondence, 1888-1889, No. 962,
0ld Military Records Division, Record Group 165, National Archives,

Washington, D.C.

3bHouse, Report of the Board of Ordnance and Fortification,
January, 1892. )

35Houso, Report of the Board of Ordnance and Fortification,
Bx, Dos. No, 11, 524 Cong., 2d sess., December 1892, p. 21.

37Letter, Chief of Ordnance to Secretary of War, Board of
Ordnance and Fortification General Correspondence, 1888-1919, No. 962.

38gar Department, Annual Report, 1893, 3:670-671.

39899 War Department, Annual Reports, 1897, Chief of Ordnancs,
P. 43. The Department experimented with cases of both brass and alumi-
num. In tests, the latter metal was unsatisfactory. U.S., War 3
Department, Annual Report of the Secretary of War for the Year 1896 E
(Washington, D.C.: Government Printing Office, 1897), 3:45.

4°Hou§e, Report of the Board of Ordnance and Fortification,
Jaguary 1892, p. 25. The Departwent tested breeches of four types:
Gerdom, Dashiell, Fletcher, and Seabury. It eventually settled on
the Gerdom, a modified interrupted-screw design. War Department,
Annual Reports, 1897, 3:38; and U.S,, War Departwent, Annual Reports
of the War Department for the Fiscal Year Ended June 30, 1902
(Washington, D.C.: Government Printing Office, 1902), 3:10.

41y.s., War Department, Annual Report of the Secretary of War
for the Year 1895 (Washington, D.C.: Government Printing Office, 1896),

3:53, ;
4Z"The Rapid-Fire Field and Landing Gun," Army and Nevy Journal,
8 Decembher 1894, p. 247.

Mo maome o L -

43yar Department, Annual Report, 1895, 3:53.

44540 Comparato, Great Guns, pp. 35-37.

45War Department, Annual Report, 1895, 3:53.

46yap Department, Annual Report, 1897, 3:32, 38-39. The shrapnel
round for the new gun was designed with a greater sectional density than
the 3.2-inch projesctile, which would contribute to a higher velocity at
all ranges. The weights of the two rounds were: J3-inch, 15 pounds;

3.2-inch, 16.5 pounds.

47War Department, Annual Report, 1893, 3:872.

481pid,, 3:672-673.

49prthur L. Wagner, Organization and Tactics (New York:
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B. Westermann and Co., 1895), p. 356.

5°Dyer, Handbook, p. 390,

Slgap Department, Drill Regulations, 1896, pp. 394-395, 404,

52\oriz Edler von Reichold, "Ipndirect Fire," trans. J. A.
Shipton, Journal of the United States Artillery 8(1897);171.

53Letters on Artillery quoted in Wagner, Organization, p. 356,

%4gdler, "Indirect Fire," Journal of the Artillery, pp. 170, 173.

55U.S., War Department, Military Information Division, The
Military System of Sweden and Other Papers Selected for Publication
(Washington, D.C.: Government Printing Office, 1896), p. 154. Of
course, the Germans wers concerned about the potential need to reduce
the inoreasingly formidable line of French horder forts that had been
oonstruoted since the 1870's., For a description see Keith Mallory

and Arvid Otter, The Architecture of War (New York: Pantheon Books,
Random House, 1973).

56Wagner, Organization, p. 57, 66.
57War Department, Annual Report, 1894, p. 46.

58yar Department, Drill Regulations, 1896, p. 412. High explo-~
sives were not available in American service ammunition.

59"Proceqdings of the Board of Ordnance and Fortifications,"
vol, 3, Records of the War Depariment General and Special Staffs, 0ld
Military Records Division, Record Group 165, National Archives,
Washington, D.C., p. T3.

GOWar Department, Drill Regulations for Light Artillery, 1896,
pp. 381, 424-431.

61y,.s., War Department, Troops in Campaign, Regulations for the
Army of the United States (Washington, D.C.: Government Printing Offics,
1892), p. 8.

62Wagner. Organization, p. 335.

63%ar Department, Drill Regulations for Light Artillery, 1896,
pp. 386-387.

641bid., pp. 385, 4l4.

65Wagner, Organization, p. 339,

66U.S., War Department, Fifth Report of the Board of QOrdnance
and Fortification (Washington, D.C.: Government Printing Office, 1895),
p. 16,
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67War Department, Annual Reports, 1897, 3:44.

58%ar Department, Fifth Report of the Board of Ordnance and

Fortificatlion, p. 17.

69U.S., War Department, Sixth Report of the Board of Ordnance
and Fortification (Washington, D.C.: QGovernment Printing Office, 1896),
pp. 41, 47-59. The board consisted of Lieutenants Henry L. Harris,
William C. Rafferty, and Isaac N. Lewis, all of the Artillery.

7OWar Department, Eighth Report of the Board of Ordnance and
Fortification, p. 10.

710 S., Congress, House, Report of the Secretary of War, Ex. Doc.
1, 51st Cong., lst sesa., 1889, pt. 2, 1: 65.

720.8., Congress, House, Report of the Secretary of War, Ex. Doc.
No. 1, 52d Cong., 24 sess., 1892, pt. 2, 1:48; and Weigley, History,
p. 567.

73For instance, Schofield repeated the request in 1852, as did
his successor Lleutenant General Miles three years later. Ses House,

Report of the Secretary of War, Ex. Dos. No. 1, 52d Cong., 2d sess.,
1892, pt. 2, 1:47; and Letter, Lieutenant General Miles to the

Secretary of War, 28 December 1895, Records of the Adjutant General's
02fice, 1780's-1917, No. 54647, O0ld Military Records Division, Record
Group 94, National Arohives, Washington, D.C.

74"Prospeots for Army Legislation," Army and Navy Journal
7 March 1896, p. 474.

75"Inoreasing +he Artillery," Army and Navy Journal, 2 October
1897, p. 72,

76Ernest Dupuy, The Compact History of the United States Army
(New York: Hawthorn Books, 1951), pp. 168, 171.

77"Artillery Bill Passes the Senate," Army and Navy Journal,
26 February 1898, p. 474; and "The New Artillery Regiments," Army
and Navy Journal, 12 March 1898, p. 513.

T8weigley, History, p. 295.

797The Santiago Campaign (Richmond, Virginia: Williams Printing
Company, 19275, p. 181, The book is a collection of personal reminis-
oences of the Cuban expedition.

8°c. D. Parkhurst, "The Artillery at Santiago," Journal of the
United States Artillery 11(1898):139.

81U.S., War Department, Annual Reports of the Secretary of War
for the Fiscal Year Ended June 30, 1898 (Washington, D.C.: Government
Printing Office, 1899), 3:21-23.
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Ba"uemorandum for Major Johnson," 16 November 1899, Records of the
Adjutant General's Office, 1780's-1917, Doc. No. 220887, Old Military
Records Division, Record Group 94, National Archives, Washington, D.C,

83The Santiago Campaign, p. 184.

84gar Department, Annual Reports, 1898, 3:23,

85V1noont J. Bsposito, ed., The West Point Atlas of American
Wars, vol. 1 1689-1900 (New York: Frederiock A. Praeger, 1959), map 156.

867ne Santiago Campaign, pp. 184, 188,

8‘7]:lai.d.. pp. 188, 190-193; and Arthur L. Wagner, Raport of the
Santiago Campaign (Kansas City, Missouri: Franklin Hudson Publishing
Co., 1908), pp. 73, 77, 87-88, 118.

) 88Parkhunst, “The Artillery at Santiago," Journal of the Artillex
pp. 169-170.

89Wagnor, Santiago Campajign, p. 1ll6.
9

Orbid., p. 107.
91pid., pp. 106, 118.

92For instance see "Results of the Santiago“Battles," Army and
Navy Journal, 23 July 1898, p. 952; "The Artillery at San Juan," Army
and Navy Journal, 19 Novembsr 1898, p. 274; and "Honor to the Artillery)
Army and Navy Journal, 28 January 1899, p. 516. '

93gsposito, Atlas, vol. 1:1889-1900, map 158.
94Wegner, Santiago Campaign, p. il9.

95300 ‘The Santiago Campaign, p. 191; and Wagner, Santiago
Campaign, p. 87.

965ee "The Artillery at Santiago," Army and Navy Journal, 27 May
1899, p. 923.
97U.S.. Congress, House, Annual Reports of the War Department

for the Fiscal Year Ended June 30, 1900, Report of the Chief of Ordnancs,
Dos. No. 2, 56th Cong., 2d sess., 190C, pp. 336-337.

98U.S., Congress, Senate, Report of the Commission Appointed by

the Preosident to Investigate the Conduct of the War Depariment in the
War with Spain, vol. 1, Dooc. No. 221, 56th Cong., 1st sess., 1900, .
p. 199. The Dodge Commission was named for its president, Greenville

M. Dodge.

99"British and Boer Artillery,"” Army and Nevy Journal, 31 March
1900, p. T17.
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lOOU.S.. Rar Department, Office of the Chief of Staff, Second
Division, General Staff, Selected Translations Pertaining to the Boer
Wer. "Notes on the Artillery in the South Alrican War," by P. Van
Rerchem (Washington, D.C.: Government Printing Office, 1905), p. 23.

lOIArmy and Navy Journal, 22 September 1900, p. 75.

102upp Experts Opinion," Army and Navy Journal, 3 March 1900,
p. 620, oiting a letter from Major Albrecht, the Boer artillery
commander, to Deutsche Worte.

loa"Lassons of the Boer War," Army and Navy Journal, 8 September
1900, p. 42, olting a Sun oorreapondent with British troops in South

Afrioca.

104OIiVer L. Spaulding, Artillery in Defense (Ft. Leavenworth,
Kansas: Staff College Press, 1904), p. 1.
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CHAPTER IX

lU.S.. War Department, Annual Reports of the War Department
for the Fiscal Year Ended June 30, 1899, vol. 1, pt, 3 (thhington,
D.C.: Government Printing Office, 1899), p. 401.

2"A Coast Artillery Corps," Army and Navy Journal, 27 Qctober
1900, p. 215.

3"What do the Artillery Want?" Army and Navy Journal, 29
December 1900, p. 418. The movement toward a corps organization was
underway in 1898. See U.S5., Congress, House, Reorganization of the
Army, Rpt. 1709, 55¢h Cong., 3d sess., 1898, pt. 1, p. 4.

4§ar Department, Annual Reports, 1899, vol. 1, pt. 3, p. 62.

5"Sodretary Root's Plan of Reorganization,"” Army and Navy Journs)
24 February 1900, p. 595.

6U.S.. War Department, Annual Reports of the War Depariment
for the Fiscal Year Ended June 30, 1900, vol, 1, pt. 1 (Washington,
D.C.: Government Printing Office, 1900), p. 50; and Weigley, History,
PpP. 317, 568. )

7"Seoretary Root's Plan of Reorgenization," Journal, 24 February
1900, p. 595. The field branch would also contain horse, mountain, and
machine gun batteries.

8War Department, Annual Reports, 1899, v.l. 1, p%t. 3, p. 52,

9U.S.. Congress, Senate, "Selection of Captain Crozier for
Chief of Ordnance," Doc. No. 387, 57th Cong., lst sess., 1902, p. 1.

101pi4.

llU.S., War Department, Ninth Report of the Board of Ordnance
and Fortification (Washington, D.C.: Government Printing Office, 1899),

p. 1l.

laU.S.. War Department, Official Army Register for 1900
(Washington, D.C.: Adjutant General's Office, 1899), p. 45. The
disapperaing carriage meohanically raised a gun above a wall to fire
and then lowerad it for reloading.

la"Proceedlngs of the Board.of Ordnance and Fortifications,”
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vol, 11, Records of the War Departmsnt General and Special Staffs, Ol1d
Military Records Division, Record Group 165, National Archives,
Washington, D.C., p. 77. Lewis is best known for his invention of the
Lewls machine gun used by the Allies in World War I.

14u7he French Field Gun," Army and Navy Journal, 24 November
1900, p. 307.

15U.S., Congress, Senats, "Dlsappearing Carriages for the
Seacocast Fortifications," Doo. No. 332, 56th Cong., lst sess., 1900,
pp. 1-5. The United States had free use of the Buffington-Crozier
Carriage. Senate, "Selection of Captain Crozier for Chief of Ordnance,"
Doo. No. 387, 57¢h Cong., 1lst sess, 1902, p. 21.

13890 U.S., War Department, Tenti. ..eport of the Board of Ordnance
and Fortification (Washington, D.C.: Government Printing Office, 1900),
p. 3.

17House, Annual Reports, 1900, Report of the Chief of Ordnance,
Dooc. No. 2, 56th Cong., 2d sess., pp. 331-332, 337,

18+the French Field Gun," Journal, 24 November 1900, p. 307.

190.8{. War Department, Annual Reports of the War Department for
the Flsocal Year Ended June 30, 1901 (Washington, D.C.: Government
Printing Office, 1902), 3:612-613., Pioric acid, as a high explosive,
was called "Lyddite" in England, "melinite" in France and Germany and
"shinosite" in Japan. It was a nitro-oompound, originally used as a
yollow fabric dye. Rendrock explosive 400 contained a lead salt and
a nitrated hydro-ocarbon. Enoyclopaedia Britannica, 1955 ed., s.v.
"Ploric Acid or Lyddite," by William R. Hodgkinson; and "Extiract from
Report of the Ordnance Board," Board of Ordnance and Fortification
General Correspondence, 1888-1919, No. 5000, 0ld Military Records
Division, Record Group 165. National Archives, Washington, D.C. The
report contains a summary of the Department efforts with high-explosives
in 1901.

ao“Prooeedings of the Board of Ordnance and Fortification,"
vol. 12, Records of the War Department General and Special Staffs, Old
Military Reoords Division, Record Group 165, National Archives,
Washington, D.C., pp. 59-60.

21l1bid.

22House, Annual Reports, 1900, Report of the Chief of Ordnance,
Doc. No. 2, 56th Cong., 2d sess., p. 402.

231bid., p. 403,

240ar Department, Annual Reports, 1901, 3:50.

25House. Annual Reports, 1900, Report of the Chief of Ordnence,
Doc. No. 2, 56th Cong., 24 sess., pp. 401, 403, 405.
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26"Prooeod1ngs of the Board of Ordnance and Fortifiocations,"
vol., 12, National Archives, pp. §9-60.

27House, Annual Reports, 1900, Report of the Chief of Ordnanocs,
Doo. No. 2, 56th Cong., 2d sesa,, pp. 406-408.

28Letter, Chief of Ordnance to the Sacretary of War, 27 March
1903, Records of the Office of the Chief of Ordnance, 1885-1915,
No. 37835, Enc. 7, Old Millitary Records Division, Group 156, National
Archives, Washington, D.C., The request was forwarded through the
Chief of Artillery to the Field Artillery Board. .The board then
recommended that field artillery batteries be given twelve caissons.

29Compara‘co, Great Guns, pp. 37-39. 1I% was subsequently calcu-
lated that the energy released in firing the "75" was equal to that of
an automobile going 100 miles per hour. Without jarring the wheels, the
"75" absorbed the energy within about a yard of barrel recoil.

30np Now Frenoch Cannon," Army and Navy Journal, 17 March 1800,
p. 681,

31340 Comparato, Great Guns, p. 39,

33Lnt€or, Captain I, N. Lewis ¢o the Adjutant General, 20 Qotober
1900, Racords of the Adjutant General's Office, 1780's-1917, No. 332323,
0ld Military Records Division, Record Group 94, National Archives,

Washington, D.C.
331bid., p. 8.

341p1d., p. 9.

35Lotter. Captain I. N. Lewis to the Secretary of War, 16 October
1900, Board of Ordnance and Fortification General Correspondence,
1888-1919, No. 4908, 0ld Military Records Division, Record Group 169,

National Archives, Washington, D.C.

36Ibid. Lewis offered to ,..ce his information ". . . unreserv-
edly at the disposal of the government.”

37?Proceedings of the Board of Ordnance and Fortifiocation,"
vol. 12, National Archives, pp. 94-95.

38Sea "The French Field Gun," Army and Navy Journal, 17 November
1900, p. 273; and "The French Field Gun," Army and Navy Journal,
24 November 1900, p. J01.

59Letter, Captain I. N. Lewls to Lieutenant General Nelson A.

Miles, 11 November 1900, with newspaper clippings, Records of the
Adjutant General's Office, 1780's-1917, No. 332323, 0ld Military Records

Division, Record Group 94, National Archives, Washington, D.C,

4019tter, Henry Vignaud to John Hay, 17 November 1900, Rasords of
the Adjutant General's Offioce, 1780'¢~1917, No, 332323, 0ld Military
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Records Division, Record Group 94, National Archives, Washington, D.C.

‘lLetter, John Hay to the Secretary of War, 28 November 1900,
Records of the Adjutant General's Office, 1780's-1917, No, 332323, 0ld
Military Records Division, Rocord Group 94, National Archives, Washingta)
DoCo

421 etter, Lewis to Miles, 11 November 1500, Adjutant General's
0ffice, No. 332323.

43New York Herald, Paris ddition, quoted in "The Frenoh Field
Gun," Aray and Navy Journal, 24 November 1900, p. 307,

44Lottor, Lewis to Miles, 11 November 1900, lst indorsement,
12 November 1900, Adjutant General's Offlice, No. 332323.

45Letter, A, R. Buffington to the Adjutant General, 26 November
1900, Records of the Adjutant General's 0ffice, 1780's-1917, No. 332323,
0l1d Military Records Division, Record Group 94, National Archives,
Washington, D.C.

46Letter A. R, Buffington. to the Secretary of War, 26 November
1900, Records of the Adjutant General's Offige, 1780's1917, No. 332323,
01d Militery Records Division, Record Group 94, National Arohives,
Washington, D.C.

47Latter, C. E. Dutton to General Buffington, 28 November 1900,
Records of the Adjutant General's Offioce, 1780's-1917, No. 332323,
0ld Military Records Division, Record Group 94, National Arohives,
Washington, D.C.

48U.S.. War Depariment, Eleventh Report of the Board of Ordnance
and Fortification (Washington, D.C.: Government Printing Office, 1901),
p. 10,

A9ap Department, Annual Reports, 1901, vol. 1, pt. 1, p. 1l4.

5C?Prooeedings of the Board of Ordnance and Fortification,"
vol. 13, Records of the Wer Department General and Speical Staffs, Gld
Military Records Division, Record Group 165, National Archives,
Washington, D.C., p. 75,

51Letter, William Crozisr to the Secretary of War, 24 Qotober
1901, Records of the Adjutant General's Office, 1780's-1917, No. 405262,
01d Military Records Division, Record Group 94, National Archives,
Washington, D.C.

52 etter, John I. Rogers to Major R. Birnis, 9 November 1901,
Reocords of the Office of the Chief of Ordnance, 1885-1915, No. 35524,
Ens. 8, 01d Military Records Division, Record Group 156, Naticnal
Archives, Washington, D.C.

53 stter, M. C. Corbin (AG) %o the President of the Board of
Ordnance and Fortification, 20 November 1901, Records of the Office of
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the Chief of Ordnance, 1885-1915, No. 335524, Old Military Reocords
Division Record Group 156, National Archives, Washington, D.C.

i 5‘Philip C. Jessup, Blihu Root, 2 vols. (New York: Dodd, Meade
¢ and Company, 1938), 1:244-245,

5asonato, "Selection of Captain Crozier," Doo. No. 387, 57th
Cong., lst sess., 1902, pp. 2, 7, 11-12, 21, 22, 33,

560.8., War Department, Annual Reports of the War Department

Ei - for the Fiscal Year Hnded June 30, 1902 (Washington, D.C.: Government
2 Printing Office, 1902), 7:129-131.

57tvid., 7:167-168.

E
5 581bid., 7:167.
3 $3uppocesdings of the Board of Ordnance and Fortificetion,"
' vol, 14, Records of the War Department General and Speclal Staffs, 0ld
4 Military Records Division, Record Group 165, National Archives,

| Washington, D.C., pp. 83-84. ;
= 6°Geoggo W. Burr, "The New Field Artillery," Journal of the :
] United States Artillery 19(1903):293, 295, 298, 302. k
] 6lpar Depariment, Annual Reports, 1902, T:129. 4
é ] 62purr, "The New Field Artillery," Journal of the Artillery, .g

pp. 299, 301.

630.8., War Department, Annual Reports of the War Department
for the Fiscel Year Ended June 30, 1905 (Washington, D.C.: Government i
Printing Office, 1905), 9:30. :

64“Prooeed1ngs of the Board ol Ordnance and Fortification,"
vol. 15, Records of the War Department General and Special Staffs, 0ld
Military Records Division, Record Group 165, National Archives,
Washington, D.C., p. 30,

85¢, T, Menoher, "The Panoramic Telescopic Sight," Journal of
the United States Artillery 19(1903):308-310.

sebetter, W. R. Warner to Chief of Ordnance, 29 February 1904,
Records of the Qffice of the Chief of Ordnance, 1885-1915, No. 38545-6,
01d Militery Records Division, Record Group 165, National Arochives, :
Washington, D.C.: and War Department, Annual Reports, 1904, 10:25. ;

67The Gormens did not equip their own field artillery with the
sight until 1914. Comparato, Great Guns, p. 104.

68vpresant State of Fisld Artillery Rearmament," Journal of the i
United States Artillery 21(1904):192.

69 Notes on Rapid-Fire Field Artillery trans. W. W. Gibson,
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Journal of the United States Artillery 16(1901):145.

7°"Foreign Items of Interest," Army and Navy Journal, 12 April
1902, p. 813,

- Tlupresent State of Field Artillery Rearmament," Journal of the
i United States Artillery 21(1904):191-192,

i T2Gomparato, Great Guns, p. 36.

: - T3Gabriel Rouquerol, The Tactical Employwent of Quiok-Firin
‘ Fleld Artillery, trans., F. De B. Radoliffe ELondon: Hugh Rees, 1903),

u Pp. 33, 47,

T41v1d., pp. 44, 45.

T5spaulding, Artillery in Defense, pp. L-2.

768paulding published the first edition of his Notes on Artillery
in 1908, By 1819, the book was in its fourth edition.

77"Frenoh Guns," Army and Navy Journal, 25 August 1900, p. 1224.

78.5., Gongress, House, Committes on Military Affairs, Army
Appropriations Bill: 1905, Hearings before the Committee on Military
Agfairs, 58th Cong., 2d sess., 1903, p. 27.

79U.S., Congress, House, Committes on Fortifications, The
‘ Fortification Appropriation Bill, Hearings before a subcommittee of the
Committee on Appropriations, 58th Cong., 3d sess., 1904, p. 27,

80Rouquerol, Quick-Firing Field Artillery, pp. 50-52. !

81Spaulding, Notes, p. 4.

8‘gRov.n:mez'ol, Quick-Firing Field Artillery, pP. 15. As Rouquerol,
further obssrved, at ons time it was thought that high explosives would

add power to field artillery, but the small-caliber shells simply did E
not contaln enough of the compound to make much difference. 1Ibid., :
pp. 20-21.

835ee "Howitzers and Mortars for Field Artillery, %o Supply a '
Need of Curved Fire," Journal of the United States Artillery 10(1898):42 |

34Holmes Wilson, United Service Magazine (Great Britain), cited
by Army and Navy Journal, 22 August 1903, p. 1280,

85%ar Department, Annual Reports, 1904, 10:26, 28. ?

86Walter Fieldhouse, Fall Maneuvers, West Point, Kentucky, 1903,
Report (Springfield, Illinois: Phillips Brothers, 1904), p. 20.

87Latter, Wallace F. Randolph to the Assistant Adjutant General,
17 June 1902, Records of the Adjutant General's Office, 1780's-1917,
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Number 439797, Old Military Records Division, Record Group 94, National
Archives, Washington, D.C.

88vpse1d Artillery Board," Army and Navy Journal, 24 January
1903, p. 494.

89U.S., War Department, Annual Repor%s of the War Department
for the Fiscal Year Ended June 30, 1903 (Washington, D.C.: Government
Printing Office, 1903), 4:142-143,
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CHAPTER X

IR. Ernest Dupuy, and Trevor N. Dupuy, The Encyclopedia of

Military History from 3500 B.C. to the Present (New York: Harper and
Row, 19705, pp. 921-925. After Mukden there were no major land battles,

The war was ended by treaty, 6 September 1905,

2"New Features of War," Army and Navy Journal, 31 December 1904,
pp. 460-461, oiting an article by Thomas F. Millard in Scribner's
Magazine for January,.1905.

3"Report of a Specital Committee of the General Staff, Upon the
Reorganization and Increase of the Artillery Corps of the United States
Army," 5 October 1905, General Staff, 1903-1906, Field Artillery, Generd
Correspondence, Old Military Records Division, Record Group 165,
National Archives, Washington, D.C., p. 31l.

4Tbid., p. 32.

5fbid. In three fights around Port Arthur casualtiss due to
artillery were estimated at 27 percent; and Liaoyang, 50 percent; at
Shako, 33 percent; at Sandepu, 12 percent.

6Oliver L. Spaulding Jr., Notes on Field Artillery for Officers
of A1l Arms (Leavenworth, ‘Kansas: U.S. Cavalry Association, 1906),
pp. 50-51.

7U.S., War Department, Qffice of the Chief of Staff, Second
Civision, General Staff, "Report," by Peyton C. March, Reports of
Military Observers Attached to the Armies in Manchuria during +the
Russo-Japanese War, pt. 1 (Washington, D.C.: Government Printing Office,

1906), p. 21.

BIbid., p. 19; U,S,, War Department, Office of the Calef of
Staff, Second Division, General Staff, "Report," by Carl Relchman,
Reports of Military Observers Attached to the Armiss in Manchuria
during the Russo-Japanese War, pt. 1 (Weshington, D.C.: Government
Printing Office, 1906), p. 266; and Spaulding, Notes on Field Artillery,
p. 52. The Russian gun was not as good as some Western models; it

Jumped some on recoil.

9Tbid., p. 53; and Major M. Takai, JGSDF Staff College, Tokyo,
Tapan, from archival research in response to interrogatives from the
author.
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