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1. Report of a Board of Officers convened gursuant to the

following order:

VAR DEPARTMENT,
Washington, December 11, 1918.

Special Qrders )
No. 289-0 3

S

Par. 142. A boerd of officers to consist of:

Br.tract,

Brigadier General Villiam I. Vestervelt, U. S. Army.
Brigadier General Robert E. Callan, U. S. Army.
Brigadier General VWilliem P. Ennis, U. S. Army.
Colonel James B. Dillard, U. S. Army.

Colonel Ralph McT. Pennell, U. S, Army.

Lieutenant Colonel Webster A. Gapron, U. S. Army.
Lieutenant Colonel VWalter P. Boatwright, U. S. Army.

is sppointed to meet at A. P. O. 706, France, at the earliest practioc-~
able date, to make a study of the armament, calibers and types of
materiel, kinds and proportior of ammunition, and methods of transport

of the artillery to be assigned to & Field Army.

During the time that ths board is in session abroad, it will be
under the diregtion of the Commander-in-Chief, A. E. F., France, vho
will issue the necessary %travel orders.

After completing iis investigations abroad, the board will ret'urn
to the United States to finish its work at such ordnance and other plants
in the United States as may be necessary.

334.2 (Field Artillery Equipment).

The travel directed is necessary in the military servioce.

By order of the Secretary of Var:

PEYION C. MARCH
General, Chief of Staff.

OFFICIAL:

P. C: HARRIS

The Adjutent General.
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Washington, D. C., May 5, 19019. . “E .
The Board met January 12, 1919, at Chaumont, Frence, end, affer 5

organization, arranged for the accumulation of such artillery deta as K

were available in Franoe, visited manufacturing plants, and hed -

conferenoces with the Frerch and American artillery officerz. It

visited Italy, had conferences with the higher technical and artillery

o

officers, visited manufacturing plants and had a conference on uypes

5 Vil ey b o e e
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and taotical uses of artillery at the Italisn Great Headquerters.

Similar opportunities were afforded the Boa:d by the British at their

Great Headquarters in France and at their Wer Mirdstry in England.

2. In making up its report, the Board ha: adopted the following

general soheme of discussing ard developing the subject:

I. The artillery of a field army: its fw.otions (Par.3-5 incl.)

(a) Division artillery missions {'er. 6 - 9).

(b) Corps artillery mission (Pa: 10).

(c) Army srtillery missions «Far. 13 = 13).

II. Discussion of types of artillery.

(a) Light field qun (Par. 14).

(b) Light field howitzer (Par. 15).

(o) Medium field gun (Par. 16).

{(d) Medium field howitzer (Par. 17).

(e) Heavy field gun (Par. 18).

(f) Heavy field howitzer (Par. 19).

(g) Super guns and howitzers (Par. 20).

1II. Improvement in design and construction of projectiles (Par.
21 - 28). :

Iv. Types of artillery recommended: ideal and practical.

Light field artillery.,

(a) Gun (Par. 29 -~ 32).

(b} Howitzer (Par. 33 - 35).
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¥edium field artillery.
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(¢) Sun (Far. 36 - 38).
{d) EHowitzer (Zar. 39 - 40).

Heavy field artillery. 3
(e) Gun (Par. 41 - 43). : ;;
(f) Howitzer (Par. 44 - 46), ; ?E

it

Weapons of greater power.

(g) Heavy gm (Far. 47).
(h) Heavy howitzer (Par. 43 - 50). K :
{i) Super guns (Par. 51 - 56).
(J) Super howitzers (Par. 57 - 62).
Other artillery.
() Anti-aircraft; light gun, heevy gun (Par. 63~69).
(1) Peck artillery (Far. 70 ~ 71).
(n) Infantry accompanying gun (Per. 72 ~ %1)
(n) Trench artillery (Par. 75).
{0) Anti-iank gun (Par. 76).
V. Artillery transport.
General discussion (Par. 77 - 34).
Gasoline propelled vehicles (Par. &5).
Motor cars (Par. 86).
Hotor trucks (Par. 87 - 89).
Caterpiliars (Par. 90).

Eistory of artillery motorization in the United
States (Par. 91 ~ 97).

Types produced by the Ordnance Department (Par. 98).
Types recommended to be developed (Par. 99 - 1G1).
Tractors (Par. 102 - 103).
Trucks (Par. 104).
Trailers (Par. 105).
Tractor caissons {(Par. 136).

Self-propelled gun mounts (Far. 1067 -~ 110).
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Complete plan of artillery motorization (Par. 11l -
112).

Immediate application of the above plan (Par. 113).

Speoial recommendations (Par. 114).

I. THE ARTILIERY OF A FIBID ARMY: ITS FUNCTIONS. B

3. The artillery assigned to & Field Army should be of such

mobility, power, variety and number as to insure the success of

the mission involved and to enable this success to be gained with the
minimum of casualties. The laiter point must receive careful con-
sideration in studies of organization, for without adequate artillery
preparation and support the successes of the most gellant infantry oan,
in a series of actions, become little more than pyrrhic victories.

vhile it is not within the province of this board to discuss this

auestion, it may be well not to leave it without stating that many
} actions of our divisions in France resulted in casualtises whose

numbers were & decreasing runction of the number of guns with which

divisio .s were suppor‘ud. The proportion of guns per thousand gross
- strength to infantry, cavalry and machine guns adopted by the ermies
of the first-ciass powers before the opening of the present Europeen

Var in 19014 wes:

British 6.8 :
French 4.6 ,
German 6.4 .
American 3.2 (Greble Board)

During the war this proportion was constantly increased until at

the close undar oonditions of position warfa.e it wes between

8 and 12 per thousand, this varied, of course, with the activity in
different sectors. Iv quiet sectors and under conditions of maneuver
werfare which necessitated le2:ing much artillery behind it was ehout

6 per thousard.

4. A study of the types of artillery actually employsd by the
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field armies in Surope might lead to some errors in drawing conclusions
as to what should constitute a proper armament, for the reason that

the various countries involved had to use existing types which they had
at the beginning of the war, whether satisfaotory or not, and build new
and supplementery types, net always the ideal, even from their own
standpoint, bubt such as che manufacturing facilities of their countries
permitted. The development or types dus to the emergency and the

use of antiquated materiel multiplied the types for which ammunition
had to be supplied; the war in turn also multiplied the types of
ammunition which had to be supplied to a particular type of artillery.
Such a condition of artillery materiel could only produce a limited
degree of artillery efficienoy, a mass of types of questionable value
and great expenditure of money and industrial effort.

- 5. An artillery program should be founded on the object and
the means ~ that is, the destruction of the targnt and the projectile
to accomplish this. It should also admit of a proper geries of
renges thet would fulfill all the tacticel requirements that could
reasonably be expected of a series of types. In the study of an
artillery program there are two methods of approaching the subject.
First, by starting with a minimum weight of projectile and working up
to a reasonable maximum according to some law and taking the corres-
ponding celiters, a theoretical series of guns and howitzers oan be
expressed. For instance, if the law be doubling ths welght of pro-
Jectile the series could bve:

Projeotile of 13 1bs., caliber 3"
1} "

n 26 4n
4 n 52 # L] 5n
" n jog v u 6"
t fn 208 " u an
" a 416 ¢ L 100
n n 832 " ian
" L] 1664 L] 140

The second and more logical method, and the one followed by the board,

is to consider the artillery missions and determine the types best

Rty A
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suited irrespective of any theoretical series. However, in the
discussions of artillery missions and the proper types for their ful-
fillment which the board had with ouwr own and foreign officers, there

. was & remarkable degree of unanimity of thought on these sudjects; and

¢

the above table actually contains, with slight variations, the types

s

that were most strongly recommended. Thile granting the great variety

[P

of art'llery missions that often shade into each other, it is

believed that they can best be considered in three great classes that

R

follow the taotical composition of a field army; thouse of division, coros

-
v

and army artillery.

i
oy,

(a) Divisior artillery Missions. b

6. The division artillery, first of all, must have the

mobility that will permit it to accompany the infantry of a division

orndy RN R R

FRLTRS

and the mwaximum power consistent with this mobility; its objective .

must be primarily the infantry of the opposing division. It is,
therefore, bound to its own infantry with the closest bonds and its

tactical use cannot be separated from that of the infantry. The

division artillery must fire accureately a man-killing projectile and
be prepared for quick oharges of objeotive; it must have great range

because of echelonment in depth, both of its owm and the opposing

division; it must continuslly harass the enemy, prevent his movement
and force him into cover or protected trenches. On the defensive it

must break up the opposing infantry formations by counter-offensive

preparation and by annihilating fire on points from which the attacks

\
B A D D P At St EAT e [
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emerge; and, failing in these, be prepared to use the barrage and

the close range shrapnel fire. In the ofYensive the division art~

B

illery must play its part in the complex Hcheme of artillery prepar- ‘
ation by outting wire, destroying machine gun nests, gassing areas,
conoentrating on infantry positions and taking the principal part in the

deep barrage that should precede the infantry attack. Its fire,

"

mi‘;ﬁ‘ i
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accompanying the infantry movement, requires its own movement by echelons;
and by its mobility it often becomes for some time the sole artillery
protection in the consolidation of a position which has been taken.
7. It would de ideal if one type of weapon could accomplish

e2ll the requirements that the division artillery should fulfill, and

some artillery officers in one of the foreign armies have made

a study of a gun~howitzor with this in mind. The objections to suoh
a gun-howitzer are:

(a) That it would require the use of a projectile of about
30 1lbs., which is about twice that of the normsl field gun ammunition,
thereby greatly increasing the tonnage of ammunition supply {or the
same volume of fire.

(b) That it would require a complication of the ammunition
supply to individual batteries in that both fixed and semi-fixed
ammunition would have to be supplied if the double function of the
piece was to be taken advantage of at any time. To meet this by
having all the ammunition semi-fized would result in a decreased rate
of fire when the piece was used as a gun. {

(¢) Thet to obtain fairly good gun characteristios the

the mobility decreased.

G}

weight of the piece and carriage would be increased and, therefore, ;
i
That in any case ths piece would not be the best type %

of either field gun or field howitzer.

8. The consensus of opinion of artillery offiders is that the
division artillery missions are best fulfiiled by a light field gun
and a light field howitzer having & vange of at least 11,000 yards.
While di}‘;‘ering in meohanical features the field guns of the different
European countries are hraotio&l].?' of the seme type and, though con-
stant effort ’is peing made to m;mé details; they can be stated

generally as gat?'.sfeotqry Yo their owm govermments and not liable to < F

any radical ohangées. This gemeral type of field gun, while capable. 7

s

i
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of fulfilling most of ithe division artillery missions, must be

)
o

supplemented by a proper howitzer. There are many instances where

3

the terrain offers such protection to infantry that the field gun

(¢

il

e

cannot bring an effective fire. The howitzer has the great advantage

thet with a proper set of propelling charges and, therefore,

Skl

ey
. §~.
-

a choice of trajeotories for the same range, protected posiiions

e
L

can be chosen for howitzers that guns could not use, end angles of

i

fall on objectives obtained that the normal ammunition of guns would

s
E

not give. The low muzzle velocity of howitzers admits of their almost

o
o

continuous use in harassing fire and allows the use of a projectile

. double the weight of that of the field gun. Such a howitzer renders

. excellent service in wire outting and is a useful projector of gas

A o

gy

shells. To insure the mobility required of all divisional artillery

Tr

B
S

the weight of the howitzer and carriage should not exceed that of the d

AR

‘g"}.qu
P

o dPebiod

field gun and carriage, or about 4500 lbs. _

9. In connection with the support of the division infantry by |

g the division artillery the wer has intensified the old question of y

()

accoxapanying guns for infantry. A solution of this question by the Y
assignment of batteries of field artillery has been tried Lut the
general opinion is that the field artillery gun is not setisfactory for

this purpose;

it is too vulnerable a target in motion; the

ammunition supply is difiicult; it is not sufficiently mobile

SEZ IR LN U A AN TR oo

because it cvannot be man-handled; and frcu the division artillery

standpoint the loss of the oontrol of these batteries breaks down the

IR ANy

power of the divigion artillery. One of the most serious obstacles

to the advance of infantry is the enemy's machine guns. If the

M%w s

i

machine gun nest is isolated it is relatively simple to maneuver in

such a wey as to neutralize it. If, however, there is a line of
machine g\'m. nests it becomes necessary to destroy & certain number in
order to out maneuver the others. The infantry rifles, machine guns

I{is not

and 37 mm. guns are rot sufficient for the latter mission.
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4 o < alvays eesy to obtain promptly the ection of the division artillery,
usually some distance in the rear, and it is diffiocult to indicate
to the artillery the exact loocation of the machine gun nests. For
the above reasons it seems proper that & special gun, designed for

the destrwtion of machine gun nests and other light forms of enemy
resistance, should be provided. This gun should have such mobility

" ] that it can be man-handled as a unit, thet is, dragged along on &

. low wheeled mount; it should be acourate for its purpose up to
2,500 yards and use a large capacity high explosive shell. Its

carriagre should also admit of ready adaptetion for use in trenches.

(b) Corps Artillery Missions.

10. It will be noted sbove that the division artillery missions
did not include their own protection against enemy artillery. This
counter-battery work is the priraipal mission of tha oorps artillery.
There are Ameriocar officers who advance the idea that, because of
their actual experience in »ot receiving proper corps artiller-y
support, the division should be supplied with counter-battery artillery;
the matter is compliocated beocause the 155 mm, howitzer which formed
part of our division artillery brigades is an ideal counter-battery
weapon, and further by the faot that these howitzers did not form a
part of our oorps artillery, which organically consisted of guns alone.
This shouwld not divert us from vhe feot that the mission of counter-

battering tho enemy's gun belongs to the vorps which has the

proper agencies for determining the position of enemy guns and for
coordinating this woxk so as to fit in with the plans of the corps
R commainder. The corps artillery has also the missions of extensive
harassing and interdicting fire along the corps front and to a greater
depth than the oapabilities of the division artillery; also of de~ -

struotive fire on strong points as well as on railyoad facilities and

-9 -
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points of supply. . For the accomplishment of these corps. artillery

and a hqgvitzex.‘, eacp hg,‘vin_g about. 16,000 yards range.and eagh . . é

N +

weighing with carriage.about.11,000 1bs. - C r B
" There is another class of artillery oalled anti-aircraft
ertillery to.be considered. . This, is used first in providing enti-
z}ircraft def_ense to troops engaged in combat and, second, in provid-
ing anti-eircraft defense for army zones, for certain areas in.rear
of ermies or along certain line of enti-aircraft defense. . -
The first alass. gives protection from low flying air:planes'

to tropps engaged in combat; it should, .therefore, form part of the

field army. The second.class is part of the general anti-aircraft

defense and works in coordination with the sir service, balloon defense,

wa

U WS R T, S I e I M3 e, BTl s e et e o

searoh}iights.e:nd anti-aircraft paghine guns, thus fo;n_;iqgi ghg,,q.z;ti..-

wissions there ars two distinot types of artillery necessary,. a gun. . s

aircraft defense service. - .. =<

N
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- . . . .(a) Amy Artillery Missicns."

13. In addjtion to the divigion gnd.corps artillery rulfilling

R

the missions outlmed .abOVe there -myst he.additional aptillery

av_ailable;_, there are missions of interdictionm, neutralization and
de_stix::gqjion vhioch £2l1l beyond the activities or capabllities of tt}g
normal corps or medium field t,yp'e_s; tiaers must e:gigt a surplus of
divigions or corps types, pmperlx trans_pqrted,.,for .‘strai.egio reinforce~
ment of divisions and oorps during such times as,the normal allotzment

to such units is insufficient; there must be artillery.of special

RGBT b e R A o ER AR

purpose ~ pack artillery, trench artillery and super-guns and- .. ..
howitzers.

Of the above additional artillery,. a type of heavy field gun and

R

a type of heavy. field homitzer are considered normally necessary in the

armament of & field army; the gun should have a range of approximately

i

25,000 yards, apd the howitzer & range of about 18,000 yards. Thece

AT

.ﬂ’ﬂa.v

e e
iy

weapons, more powerful than the mediwm field types, add range to the

e

interdiction and harassing, and to the neutralization and destrustion

it
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possible with the corps types.

12.  Considering paragraphs 3 - 11 inclusive it will be seen
that the normal artillery missions of a fisld army oan be accomplished
by an assigmment of six calibers, i.e., twe light weapons, two
mediun weapons and two heavy weapons,- a gun and a howitzer in each
cless - and a setisfactory anti-aircraft gun.

13, The surplus of field army types for strategic reinforce-
ment of their respective units, the artillery of special purpose,- pack
artillery, trench artillery, obsolesoent types, and
supers guns and howitzers,- are believed to be outside of the

normal assignment of armament to a Field Army. At times all or any

of the special types are necessary in field army missions; these
types have no continuing purpose and should, therefore, be looked
upon and organized as available reinforcement or reserve for the

artillery of field armies.

IT. DISCUSSION OF TYPES OF ARTILLERY.

(a) _The Light Field Gun.

14. The consensus of opinion of all artillery officers - French,
Italian, English and American - 1is tiat the 75 ma. gun, or approx-
imately this caliber, firing a 15 pound projectile or a projectile of
approximately this weight, and baving a range of 20t less than 11,000
yards, is & satisfactory weapon at the present time for use with
division artillery. The projectile in question, whether a shrapnel
or high esplosive shell, satisfies adequately the oriterion of
man-killing.

At. the close of the war the nations wers ot entirusliy in
acoord with respect to their oonception of an up-to-date carriage for
the lighi field gtm. A1l the nations whoro tendencies haves been con-
sidered in this report have experimented to a varying degree with
f{eld gun carriages, particularly in a desire to design a carviage

permitting a greater angle of elevaticn and a greater movement of the

- T N &
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gun in traverse. The I%alisns nuve exnressed themselves in the
medified Deport carriage; this vehicle is of the split trail type
and permits an elevation in excess of 75 degrees, and a traverse

on each side of the carriage a~is of about 20 degrees. The High
Cormand informed the board that this carriage hed given such
excellent service that no oonsideration had heen given to the design
of a different type oarriage.

Up to the time that the board left Fra.nce it wvas not possidble
to learn the Frenoh decision in the mattsr of a split-trail carriage
for their light field gun. It is known, however, that several types
of this cariiage have been designed and tested; it iz known, also,
that considerable favor hes been found with the American 1916, which
type has been tested under the auspices of the French Government.

In England, however, the board was not able to develop any
enthusiasm for the split-trail type, although the matter had been
seriously oonsidered. In that country the up-to-date field gun
oarriage appears to be adequately expressed in their new 18-mpdr.
The vshicle upom which this gun is mounted permits an elevation of
37 degrees and an axle traverse of 44 degrees on each side. The
trail is a box trail and the carriage is simple and steady in its
copstruction and lends itself to rapid production. Tha Vickers
Company have desigred and manufactured one split-trail cerriage,
presumably with a view of having the details of such carriage in hand
in the eveat of u« service demend for suoh vzhicle.

The split-trail carriage is fairly well ¥mowm in the United
States; opinion has not yet been orystallized throughout the
artillery, whieh is still more or less open-minded and quite willing
to accept the tactioal advantages of the split-trail type when some
of the present mechanical disadvantages shall have been remedied. It
may be stated that the field artillery woulé. be glad to have a
possibility of increased /eleva.tion and inureased traverse, provided

the simplioity of conastruction inherent in the single trail type can

be retained. The field artillery believes that a satisfactory split-
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trail type of carriage can bs madse.

It is desirable that the breech blocks of all - sapons be con-
fined to one type. The three types of breech blr zks in use in the
present American 75 mm. guns are the Frenoh ro’ating block, the
American drop wedge blook and the British svinging bdlook. 4All
three types are in general satisfactory. Tne firing mschanism should
be of the fewest possible number of wrrking parts prefera}:ly of the
lanyard type.

The consensus of opinion was that the independent line of
sight is necessary; also that the genersl type of panoramic sight
of American design with graduationsfrom zero to 6400 mils in aximuth
is preferable.

At some time in the future it is probable that all division
artillery will be motorized. The result of such ohange in the prime
mover would be to remove the present restrimtion as. to weight of gun
and carriage. The board genses a demand in the nesr future for a
light field gun having a maximum range of approximately 15,000 yards;
such range may be achieved by increasing the mnzzle velocity and,
perhaps, the weight of the projectile, although change in the form of )
projectiles will give some improvement over the present ranges. It
is probable that the limiting feature in the design of field guns of
the future will be the requirement that it chould pass safely over
temporery pCniosor tridges and tnat the weight and form and size of
ammunition must be such thet tne present rate of fire will not be
slowed down.

The board is of the opinion that, oxcept as to verfection of
details, the limit of carriage design, as expressed by the most modern
type of box trail and split-trail carriages, has been reached; and
feels\ that with the advent of wotor trangportation the tendency will

be toward a gun mount of the pedestel type axpressing the desires of
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the field artillery with respect to maximum horizontal and verticel
arcs of fire.

(b) _The Light Field Hiowitzer.

15. The consensus of opinion of American artillery officers
consulted is that a2 howitzer of about 4 inches in caliber, firing a
pro jectile weighing from 25 to 30 pounds at a maximum range grester
than 10,000 yards, is required. This opinion is concurred in by the
French, Italians end English, and it appears further to be definitely
establishcd that the mobility of the light field howitzer should be
practically the seme as that of the light field gun.

The British Army wes equipped with a 43" howitzer, firing a
projectile weighing 35 pounds and with a maximum range of 7700 yds.;
the weight of the howitzer limbered is 4,676 pounds,- 150 pounds more
than the weight of the 18+pdr field gun,- mno evidence was found that
the British government intended making any alteratioms in the design
of this howitzer; naturally, fhey will attempt to increase the range,
power and accuracy of the projectile by change in its weight, its
capcity and its co-efficient of form. Duwring the wer the pro-
portion of 43" howitzers to 3.3" field guns was 33-.1/3 per cent;
25,000,000 rounds were fired from the 43" howitzers as compared with
100,000,000 rounds fired from the 3,5" field guns.

The French artillery was not equipped with the light field
howitzer of approximately the seme weight as the 75 mm, field gun.
There is some difference of bpinion among officers of the French
artillery as to the necessity for & light field howitzer, though it is
believed the best opinion favors the adoption of swh type. During

the wer it was found impracticable to construct a 1light howitzer
without interfering with the production of other calibers which were
considerad more importanhb.

In the earlier stages of the war the Italian artillery was not

equipped with a light field howitzer; however, before the end of 1917
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orders were placed for several hundred 105 mm, howitzers. The

Italian General Staff is not prepared to state that a light field
kowitzer is altogether a necessary part of the artillery equipment
of a field army. The opinion, howsver, of artillery officers on

this subject is divided. It should be noted that several hundred

howitzers of this caliber were being oconstruoted before the

armistice and that many have been captured from the Austrians by the

..,,
]

Ttalians; this, so far as the Italians are concerned, makes it

TRt e,

certain that a light field howitzer will be furnished the Italian

it
o e
, Army. ‘ 3; :
The Germen and Austrian armies were equipped with a howitzer of ~ é»?t
5 the light field type; this weapon had & caliber of 105 mn., firing a % P
3 -1

- : : projectile weighing 34.54 pounds at a maximum renge of 10,500 yds (stream
line shell)s The weight of the howitzer limbered was 4,500 pounds. (
In the opinion of the board, the Germans have prooeeded on sound

principles in their development of the light field howitzer. Their

APy
3

r

108 model was a companion piece for their *$6 field gun and in the

Y

R

B - . yesrs that pessed from 1893 until 1916 which included their early
' . war experience they kept to the idea of the relation of the two pieces

even to the extent of including in a field artillery regiment one

battalion of the light howitzers. Their 1916 models of both light
N - g gun and howitzer show the endeavor to keep the pieoes in the same
class; thet is, the weight of gun and howitzer in aotion ;ma.rly the
same, 2750 1bs and 2700 1lbs;. the weight of the gun limbered and

- s howitzer limbered the same, 4500 1bs.; the elevation of both the

X same,- minus 10 to plus 40 degrees; the carciages are the same type;

and the extrems ranges oY gun and howitzer are respactively 11,700

yards and 10,500 yards. .
From the above it is .szeen that all the important belligerents

exoept the French and the Americens were equippad with a light field

howitzer firing a projectile about twice the weight of the light field



gun projectile and having otherwise the same general characteristiocs.
There 13 no evidenoe to show that the fire of the French and American
artillery was not fully es efi:ective as that of eny other artillery;
hovever, the testimony of the French and American artillery officers

is to the effect:
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(a) That the lightest howitzer in use, i.e., the 155 mm.

gun, was not sufficiently :obils to be a suitable companion piece

for the 75 mm. gun. ‘&35
(b) That many times the fire of the 75 mm. gun proved in- %{%
) effective due to its flaw trajectory; a howitzer would have been E;i
more effective in the attack of certain targets. §§%§
Fes

i
s

e SOl by

(¢) That a large volume of fire is necessary. it
8¢
(d) That while the 155 mm. howitzer is more powerful than the ‘:}?
,'ﬁ
lighter field howitzer, its consumption of ammumition for many pur- ;

poses is wasteful and extravagant and its volume of fire is insufficient.

(e) That the light howitzer is particularly suited for the des-

e

tructién of wire entanglements; its better accuracy and more powerful
projectile make it more suitable than the field gun for this purpose.

(£f) That the 75 mmn. field gun projectile is not so satisfactory

"
1%
bty

: & gas vehinle es the howitzer projectile which bas greater weight.

d
AT,
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(c) _ The Medium Fielu Gim.
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16. ' The consensus of opinion of artillery officers,- Italian,

.

iyt

English end American,- is that a medium caliber field gun, i.es, &

caliber between the light field gun and the field gun of about 6"

caliber is necesssry. The French are not entirely convinced of this

necessity aad hold divided opinion. The Chief of the French Artillery

Mission attached to the Chief of Artillery, American E. F., is strongly

of the opinion that a medium eeliber field gun should be interpolated.

The medium type gun furnished to the American Army was the 4.7"

(Model 1906). This gun has a maximum elevation of 15 degrees, with
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a correspond ing meximum range of 8700 yds.

The Ecitish army was equipped with tke 3¢ guan,~ the carriage
permits a maximum elevation of 21 degs 30 min., giving & ceximum renge
of 12,500 yds.

The French army was squipped, to a certain eztent, with the 105
mn. and the 140 mm. gun. The 105 mm. gun has & maximum elwation of
37 degrees, with 2 maximum range of 13,5000 yds. The 140 mm. gun
has & maximum elevation of 30 deg., and, with a high velooity, has a
maximum range of 19,500 yds. The French 105 mms gun is & modern
weapon (1913).

The German artillery was equipped with a 105 mm. gun, (Model
1017) with a maximum elevation of 45 deg., and a maximum range of
16,000 yds. The German artillery was also equipped with the 130 mm.
gun, having a maximum renge of 16,500 yards. The Austrian asrtillery
vas similarly equipped.

The Italians were equipped with a 105 mn. gun essentielly of

the same characteristics as the French 105 mm., Model 1613,

(d) _The Medium Field Howitzer.

17, In the opinion of tl;e French, the Italiens, the British
and the Americans, the 155 mm. howitzer (Schneider) was conspiouously
successful in the present war. It should, therefore, be retained as
a type.

The howitzer and carriage, as it stands at present, is a highly
setisfaciory and efficient piece of armament. For the future it is
believed that effort should be made to increase the range by improve-
ments in the form of projeotile, and it is believed that the form of
howitzer and carriage should be studied with a view of obtaining,

through modifications, & maximum range of approximately 16,000 yerds.

Many batteries of 155 mz. howitzers (Schneider) -were motorized

i the Americsn army in France, and the consensus of opinion is

definitely toward the retention of this form of prime-mover.
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have settled upon & howitzer of approximately 6" in caliber, and

othervise essentially of the same ballistic characteristics as the type 3

)

It is interesting to nute that all of the important belligerents §¢ i

famgimg
o
15

o e e e e

in question. 3

Tho projectile of this caliber is the smallest projectile which

&
i
can be called upon to give adequate mining effect against material H i
158t
targets of semi-permement naeture. The place of this howitzer is, § i
31kt
therefore, determined by considerations of its destructive ability. RN ; ’
Lpe il

It 1s 2 splendid destruction and neutralizing weapon.

e J R

(e) __The Heavy Field Gun.

18, The consensus of opinicn of all artillery officers,~
English, Italian end Ameriocan,- is that the heavy field gun should

be of approximately 6" caliber, end that guns greater than this are

necessary in limited numbers for field operations. The French were
constructing 194 mm. guns during the latter stages of the war. It
is believed that in developing this type of gun the French were ikl
ectusted almost entirely by the necessity for increased rarge, since I%g
the German 150 mm. gun, Model 1016, outranged the G. Po Fo by 3:% %
approximately 5,500 yds. The Frenoh have recently made considerable i;ﬁ iﬁ

s o

progress in securing the necessary innreass in renge with the G. P. Fe

il

Y

DM'

The latest British 6" gua gives & waximum range with a 100 lb.

A B S s 8 oA e g pien

Sl ot

projectile of 23,000 yards at 38 deg. elevation, the carriage

permitting 8 deg. traverse.

211 of the principal nations engaged in the war uged a heavy

field gun ;)f approximately 6" caliber. This type bas given such

P

general satisfaction that its continuence is assured. The principal He
33

missions cf the heavy field gun are harassing ani interdictinn £ ire, g ;
%13

ard for these uses the 5" projectile is sufficiently heav7. g %

The maximum practiczble t:;xveree and elevation should be provided

by tne carrisge for the heevy field gun. The G. P. F. cerriage has

t .y
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given general satisfaotion, but its wids tread and tho excessive
time required to occupy & position are very objectionable features.

It 1s the consensus of opiuion of all artillery officers,-
French, British and American,~ that the heavy field gun should be
of approximately 6" osliber with & rungs in excess of 25,000 yds., with
ot less than 60 degrees traverse, weighing not more than 12 toms
limbered, capable of occupyix;g and leaving a position quickly, and
with a width of tread which does not prevent 2-way traffic in
ordinary reads. The Italians differ from this opinion only in that

they are satisfied with a maximum range cf 18,000 yards.

(t} _The Heavy Field Howitzer.

19. Mo type of heavy field howitzer develcped during the war
has given general satisfaction. The consensug of opinion of all
artillery officers,~ French , British and Amerioan,- is that two
nalibers of field howitzers are necessary; oune & comparion piece for
the 6-inch gun end one of the maximum possible power consistent with
the necessary mobility. The lighter of these twd> howitzers should
have the same mobility 4s the 6" gun, with a caliber of about 8" end
a maximum range of not less than 16,000 yds. e heavier field
howitzer should be of about 9.5 inches oaliber with a range in excess

of 16,000 yds.; <the carriage should provide for wide traverse and
must heve sufficient mobility to accompany an army in the field. It

will probably be necessary %o transport this howlitzer in more than one

load, and the maximum weight of any load should not exceed 12 tons.

The average time necessary for occupying a position shoauld not ezceed

six hours under actusl field conditions.,

(g) __Super-hesvy Guns and Bowitzers.

20. The war has demonstrated the necessity for long rcuge end

powerful guns for distant jaterdiotion and harassing work and fer
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super~heavy howitzers for the destruction of semi-permanent fortifi-
cations. Artillery of these types can best be mounted on railway
carriages and this. type of mount offers no serious disadventages
since these guns will not be used except with large forces which
require extensive rallroad systems for their supply. This does not
apply to guns of the type used to bombard Parig; such guns have no
wilitary velue and their construction is not justifiable.

The British have got satigfactory results from their 9.2
gun and their 12 howitzer and their 14" gun on the Armstrong mount.
The French have used a large variety of guns on railroad mounts
and during the last year of the war were constructing e considerable
number of very long range weapons. vhile sdmitting that we may never
be engaged in another w&r in which operations assume exactly the form
which for so long existed on the viestern front, it is the consensus
of opinion of artillery officers,- American, Irench and English,- that
railroad artillery is & necessity in operations that will invariebly

result when largs forces are engaged., These types are needed in

limited quantities, considering the needs of Field Armies only, and

should be of four celibers: an 8" gun with all round fire, a maximum
rangs of 35,000 yards and capable of being transported on a narrow
gauge track; a 14" gun with a range of 40,000 yards and limited
traverse; a howitzer of about 12" caliber, with a range of not less
than 25,000 yards end & 360 degree traverse, and & 16" howitzer
having 2 maximus range of not less than 27,000 yards and with limited
traverse. Of these types the 8" should predominate in rumber.

These types will not only be needed in field operations but
also in the initial contact with the enemy at the coast line and
boundaries. The latter use should determine the exaot characteristiocs
and numbers of these guns and howitzers and the numbers to be agsigned

to the general artillery raserve will depend on the genersl .

- 20 -

“

2 Ao ST Sy e s
R

e N e R

RCEER St

i,

B N R R R SRR
i ) ,




military situation as viewed by the High Command.

' IIT, _TMPROVEMENTS IN DESIGN AND CONSTRUCTION OF PROJECTILES.

21, Great thoughrhas been devoted to this subject during the
war and meny experiments have heen made. It may be stated that the
general laws governing the design of projeotiles for meximum
ballistic efficiency have not been formulated and, in fact, there ls
at the present time insufficient data upon which to proceed. The
false ogive, boat-tailing, alterations in the shape and location of
rotating bands have greatly inoreased the range of modern projectiles,
but there are oritical points in each of these modifications at which
improvement ceases. There are investigations under way by the
Ordnance Department covering this entire subject and the Board
recommerds that these be continueds It is to be expected that
this subject will require extended investigation and is one which
can only be adequately h&ndled.by a oontinuing technical body.

22, The development of the mechanical time fuse should be
actively prosecuted. This fuse is particularly valuable for high
gltitude trajectories, but the powder train fuse as now manufactured
must be continued for bulk production on eccount of the almost
negligible manufacturing capacity existing or likely to exist for the

mechanical fusge.

23, The Board desires to emphasize the necessity for making
fuses for high explosive shell bore-safe. The French type
super-quick fuse is seriously defective in.this regard. The de-
struction of cannon due to premature bursts during the past war has
been enormous, due largely, in the opirion of the Board, %o ths use
of this fuse.

24, It is especisliy desirable to reduce the types of fuses
issued to any single organmization. In the past war the 75 mm. shells

were normally supplied with four varieties of fuse ranging from the
,3 K9 4-8 < 21 - Morris Swett Librury, USAFAS
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super-quick to the long delay, The evidence before the Board is to
the effect that this is an unnecessary complication, and it is re-
commended that the number be reduced to two. A similar policy has
been followed in all other calibers.

25. It has been considered fundamentel that all guns be
furnished wi‘th a type of projeoctile whioch will give the maximum range,

and that all howitzers except the 105 mm. be furnished with a type

of shell to carry the maximum bursting charge. It has also bheen
considered that semi-steel (cast iron) projectiles should be supplied
for production reasons in the most important calibers requiring
enormous quantity prc;ductioh. It is considered that the sexmi-steel
projectiles have proved efficient against animate targets and are
reasonably satisfactory agains;t materiel where burst above the ground
is desired.

26. In connesntion with fuses, by "super-quick' the Board means

¢ fuse which will burs% the projectile above the ground without any

crater whatever. By "instantaneous" is meant a fuse which will

=
%q%n
&

burst the projectile on the outside of a hard

SR

.

surface such as a concrete emplacement before penetration

or riocochet. This fuse will give some orater on hard ground.

By “short delay" is meant a fuse which will burst the projectile on
ricochet, prerefably et a height of about 6 to 10 feet. Some
orater effect will be obtained on hard ground but the fuse is

desired for ricochet effect. By "long delay” is meant & fuse

which will burst the projectile after complete penctration into

et TR

hard ground: Obviously there will be & veriztion in the time

element in long delay fuses required for such different types as a

155 mm. Howitzer pmjéctile and & 16~inch Howitzer projectile in
order to obtain in each case the meximum nining effect. This isa
question to be determined by the Ordnance Tapartment,

27. The Board has purposely used the tewm "yuncr-charge’ in
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referring to the propelling charge vequired in the case of guns to
give the maximum ranges. It cannot be too strongly euphasized that
the normal charge shouid be used always within the maximum ranges
obtainable with it aud the use of super-chargcs must be prohibited
excspt where necessary, otherwise the wear on the guns will become
1madoissible.

28. The Board desires to point out the defects in nitro-
cellulose powder. This powder takes up moisture from a damp
etmosphere and deteriorates in its ballistic qualities.s It requires
elaborate and expensive containers and, sven with the conteiners which
have been provided, larée quantities of powder have been rendered un-
fit for service. A powder containing nitro glycerine or similar
compounds can be used in simpler containers and will tolerate adverse
conditions of moisture. .

- 52
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Iv. _TYPES OF ARTILLERY RECOMMENDED; IDEAL AND FRACTICAL.

Light Field Artillery.

29. {a) Gun. Jdeal. A gun of sbout 3" caliber un a
carriage permitting a vertical arc of fire of from minus 5 degrees to
plus 80 degrees, and a horizontal arc of fire of 360 degrees; a
projectile weighing not over 2C pounds, shrapnel and high explosive
shell of satisfectory men-killing characteristics with maximum renge
of 15,000 yards; fized ammunition; smokeless, flashless propelling
charge; +time fuse for shrapnel; bore~safe, super-quick and seleotive
delay fuses for shell. The high explosive shell should be of one
type only, It should be designed for maximum ballistic efficiency
and should contain the maximum bursting charge compatible with that
object. For cheap mapufacture 2 semi-steel shell may be furnished,
proevided it has the same exterior ballistics as.tha standard shell.

Two propelling oharges should-be furnished, a normal charge for about

11,000 yards range and & super-charge for maximum range. The proportion
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should be 0% of the former and 10% of the latter. The ballistics of

the shell and shrapnel should be the same, if practicable; +the

bvallistics of the round of ammunition should be the same regardless

of the type of fuse used.

A maximum rate of fire of 20 rounds per

minute is deemed sufficient.

30. Practical, TFor the present arm brigades with 75 mm.

materi&l, Model 1916 o« s

50%, and 7% mm. (French) . . « 50%. Continue

experiments on carriage types, perfecting the split-trail carriage

and studying the subject of a carriage for all round fire; continue

experiments with projectiles for increase in range, power and

accuracy. Our time fuse is as satisfactory as any at the present

time, but a mechanical fuse should be perfected. Ther:z is no

rejuirement at the present time for more then one variety of delay

action fuse for the 75 mm. gun. For shell <She super-guick and

short delay fuses only are required. The present super-guick fuse

must be made bore-safe.

It is not satisfactory in its present form.

For motorized regiments rubber tired wheels are required.

31. Transgport.

Ideal. Mechanical transpdrt ls the prime

mover of ths future. It is most important that design, sxperiment

and test of self-propelling caterpillar types, also of caterpillar

for draw~bar pull, of wheeled trailers for long rapid hauls, and of the

development of similar ammunition vehicles, be vigorously pushed. For

normal use & maximum speed of 12 miles per hour is sufficient.

Tne

Introduction of mechanical transport will undoubtedly osuse far reaching

changes in the types of gun carriages. )

1% is not possible now to

state just how far this will go or vhether & gun mounted on & self-

propeiled vehicle or one mountad on some type of trailing vehicle,

will be the finsl result. Both types may be necessary.

It is urgent

thet study and development be vigorously carried on along these lines,

aa we are on the varge of ohangés fully as radical as the intro-

duction of the long recoil field gum carriage, and the country first

utilizing the new éapa‘bnitieg opened up by meohanicel irac

tion and
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the caterpillar, will heve a great advantage in the next war. A
limit of 4,500 pouulds behin the team hag heretofore been universally
wnposed on artillery of this class. The corresponding limit in the
future will probadbly be that imposed by pontoon bridges.

32. Praotical. ‘‘hile there is nc question that te¢ tendency
is towards complete motorization, the Board, from a result of its

imvestigation, does not feel justified a® the present time in re-

commending complete motorization of all division artillery. Therfere,
~% 1s thought that four regiments of 75 mm. guns, (2 regiments cf
Frencn Model 1897, and 2 regiments U. &~ Model 18i6), chould be
immediately motorized; the remainder to be horsed; wmechonical

transport %o gradually replace horse dnly after the tractor demonstrates

1ts superaority in service. There are various limitations and
imoerfections in our present tractir equipment which it 1s believad
can only be fully detsrmined by a daily use of this equipment in

service.

35. (b) Howitzer. Ideal. A wecapon of ablut 105 mm. caliber

on a carriage permitting a wrtical arc of fire ¢f frem minus 5 deg-

rees to plus 65 degrees, and & horizontal arc of fire of 360 Jegrees.

s ~eo

/ 3 e
Zfforts should be made to develep a carriage which 2an Ve used 1] .
- i
interchangedbly for the division light gun referred to above and this

hovitzer. uhe projectile should weigh ebeut 30 to 35 pounds and sbould

’
B

inviude both shrapnel and shell. A maximum range of 12,000 yards

will be satisfactory, Semi-fixed ammunition and zone olirges should

be used, otherwisa the ammunition should be similer to that providwd

10r tue 75 wm. guns.

24, Practisal: For tue present, brighdes should be armed with

ths 355 mm. howitzer, Schneider, but active development ard test should
be prosecuved ox & type a&s stated under "Ideal" abcre, and with ammun-
ition uxd otiner adeessories to it, Upon the developrent of the

carriage as az;arly approximating the ides) &s may be practically possible,
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efforts should be meds to secure quantity production in order that
1t mey be incorporated in the division artiilery as recomrended. In
additior & split-trall carriage for this howitzor snould be developed.
35. Transport. The light howitzer should have tie sime
msens of tramsport as the light field gun and the same remarks
heretofore made as to the probable future development of the field
gun also apply to the howitzer ocarriage, For the present the 155 mm.
Schneider howitzer regiments should e motorized. A1l taatimony
before “he Board and all investigations of the Board emphasized %the

necessity of this,

Medium Field Ariillery.

36, (c) Gun. Ideal. A caliber of between 4.7" and 5"

or @ cerriage permitting a vertical arc of fire of from minug 5
degrees to plus 30 degrees; a horizontal arc of fire of 360 degrees.
Shranmnel and shell weighing not over 60 pounds; maximum range 18,000
serds; with semi-fixed or sepurate loading ammuiition permissidle.
The normas cnarge should be established for ebout 12,000 yards.
Propelling charge should be smbkeless and flashless. The fuses
should be timo for shrapnel, with bore--safe, suver-quick end
selactive delay for shell. One type of shell dosigned, primarily
for maximum ballistic efficiency is sufficiwmi. It should contain
as large a burstiag charge as possible. A normal propelling charge
for 12,000 yards should be established with & super-charge for maximum
range. The proportion should be 8C% of the forwer and 204 of the
latter., A maximum rate of fire of six rounds per minute is oonsidcred
safficient. The limits of weight formerly imposed on this slass of

pateriel by horse traotion will no longer exist, and while the .Board

i3 not prepared to s2t a definite limit of weight for falure develop~

ment, it is pelieved tliat it may be safely assuwed +0 be not less
thar 12,000 lbs. or wheeled vehiclas or 15,000 1bs. for caterpillars.
A nornmel maximum speei of 8 miles per hour is consilered sufficient.
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37. Practical. Corps artillery should be aramed with the

present type 4.7 inch gunm, Model of 1906, except that at least

one regiment should be armed with the British type 5 inch guns

surchased abroad. The Board is influenced in this decision by the

quentity of ammunition on hand. It would have been recommended

that the bulk of the artillery be armed with the British gun except

that it is believed that the large stock of 4.7 inch ammunition on

hand must be utilized. In any case, as there will be a large

quantity of both types of meterial on hand for use in an
emergency for a considerable period of time, it is believed that both
types should be continued in service in order that the field artillery
may retain their familiari%y with them. The remarks made in regard
to the development of a type of carriage under the division field

gun also apply to the corps gun end, in addition, it is believed
that, experimental work chould be carried on with a view of developing
a satisfactory split-trail carriage. Experiments with projectiles

for increase in range, power and acouracy and development of fuses

should be carried on as outlined for the division gun. The types

of fuses recommended for %he divisiocn gun apply also to the corps gun.

38. Transport. All corps guns siould be fully motorized

and wheeled trailers shculd be developed for long rapid hauls.

Similar ammunition vehicles should be developed. The wheels for the
gun carriage should Ye rubler tired.

39. (3) |Howitzer. Ideal. A caliber of about 155 mm. On

2 carriage permitting a vertical arc of fire of from minus 5 degrees
to plus 65 degrees; and a horizontal arc of fire of 360 degrees. it
would be desirable to develop a carriage which can be used inter-
changeably for both corps gun and howitzer. The projectile should
weigh not over 100 pounds end should be interchangeable with
projectiles for other guns of this caliber referred to later on.

High explosive shell only should be supplied. Two 4ypes of shell
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should be provided,- one for maximum bursting charge and one of
comparatively inexpensive menufacture which may contaon less
explosive; the ballistics of both should, if practicable, be the

came. The proportion should be 70% of the former and 30% of the

jatter. Maximum renge should be 16,000 yards. Ammmition should
be separate loading, and related zone charges smokeless and '
slashless. Bore-sefe, super-quick emd zeleotive delay fuses for
shell. The maximum ra%te of fire should be not less than 5 rounds
per mnute. A split-trail carriage shouid be developed, inter-
changeable if practicable with that for the corps gun. Laximum
gpeed the same as that of the corps gun, viz: 8 miles per hour

40, Practical. The corps should be armed with the 155 mms
Schneider howitzer referred 10 above. The types of fuses for shell

should be super-quick and long delay.

Heavy Fileld Artillery.

41. (e) Gun. Ideal. A caliber of about 155 mze On &

carriage permitting a vertical erc of fire of from O degrees to plus
65 degrees; with a horizontal arc of fire of 360 degrees. A
projectile weighing not over 100 pounds which should be interchange-
able with that provided for the corps howitzer. High explosivs shell

only should be furnished. The self-propelled caterpillar unit

offers a promising field of development for this type of gun, but &

certain proportion should be retained on rubber tired wheeled mounts

e
T b

for rapid tranmsportation; the maximum specd for the former tyme should

Cper EagEy NP b B Bl R
-

o

R e T U e

be 6 miles per hour and for the latier type 12 miles per heur.

v,?p:«‘
R

Ammunition should be carried in original containers in %rucks and

w i e
AT
L 73
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tractor caissons. The conventional type of ¢aisson is considered

vaeconomical and is obsokte for this caliber. The maximum renge

should be about 25,000 yards. 4 pormal charge for range of 18,000

yards should be provided, with super-charge for gredter Yanges. The

e
R




aanunition should be separate loading and the prouelling
crarge smokeless and flé.shless; with bore~safe, super-quick and
selactive delay fuges for shell. The shell should be of two
types; a shell of maxizum ballistic effioienoy with
fair sized burai:ing charge (50%); and a shell of inexpensive
menufacture with as large bur‘s’ting chdrge as practicabls,
inter-changeable with the 155 howitzer shell (50%).

42, ©Practicals. Arm with the present type 155 tms GeP.F.
and carry on experiments for type of carriage as outlined for div-
ision field gun. The fuses should be super-quick and short delay.

43, Transport. All artillery of this type should be
motorized and test and experiment for emmmition vehiclas to
correspond with the types of ocarriages developed, should be
carried on simultaneously.

a4, (f) ©GHowitzer. Ideal, A ocaliber of about 3" on &
carriage permitting a vertiocal arc of fire of from O degrees to
plus 65 degrees; and a horizontal arc of fire of 360 degrees. It
would be desirable to develop a carriage which can be used inter-
changeably for the 155 mm. gun and the 8" howitzer; projectile should
weigh not over 240 1lbs.; the maximum range should be 18,000 yards;
ammunition, separate' loading; related zone charges, smokeless and
flashless; shell only sheuld be furnished which should be of two
types, one of marimum capacity for bursting charge (50%), and one
of comparatively cheap manufaoture with fair size bursting charge
(502). For fuses, bore-safe, super-quick and selective delay
should be furnished.

45, Practical. Use at present 8" meterisl of British design

vhioch is on hand. The caterpillar treads whioh have been experiment-

ally substituted for wheels are considered to be an advance and it is

recommended that two batteries be so equipped for gervice test at onoce.

Two types of fuses are requireé.; the super-quick and the long delsy.
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46, Transport.

All this materisl should be fully motorized,

ampunxtion should be oarried in trucks and tracior caiscons. A

maxinun speed of four miles per hour is sufficient.

Weapons of Greater Power.

7. (g) Ideals There will be missions re~-

Heavy guns.
quiring the use of direct fire and of a projectile waighing more
than that-of the 155 mm. gun referred to above. Guns will also be

roquired having a renge of more than that considered feasible for

Caprani N

oy K
s e R

ving

the 155 mm. gun and there should, therefore, be provided & limited

I e d
» o
¥

guantity of guns of a caliber of about 1G4 mm. %o 8~inches firing

-
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a projectile weighing about 220 pounds. The maximum range should be

N
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35,000 yards. The ideal carriage for such a gun would conform in

k!
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1ts general characteristics to those outlined above for the 155 mm.

gun, and such a gun and carriazge should be devsloped and tested

wow
RN
e

mtil a satisfactory type is evolved. The projectile should be

’ high explosive shell of maximum ballistic efficiency. The fuses

stould be super-quick and short delay. Suitable ammunition vehicles

should be evolved and they should be the same as for the
8" howitzer referred t0 aboves The type of equipment overlaps in
- 1ts use the field of the 8 inch gun referred to heveafter on &

railwey type of mounting., The Board has in mind the development

P

_ of a ceterpillar carriage in this case, and while e weights involved
i appesr large for a road type of mount, it is in the general line of
development and s ome whick must be followed out. No gun of ikis

power and weight has so far been arranged for road mounting by any ¢

e TR TR Y R

e R Sttt e AR b e

[t

foreign country, but the French have actually comploted one of this S

type for their 194 mm, gun; this gun, however, is of considerably

Wy
SRR

less power than the one recommended by this Board.
A ocaliver of about 9% inches

48, (h) ©Heavy howitzer. Ideal.

= 3 on carriage permitting vertical arc-of fire from O degrees %o £5 degrees
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end a horizontal arc of fire of 360 degrees. The carriage should

be of & type requiring as little preparation for firing as possible.

to type of road mount is known which is satisfactory in this respect,

but the Board has in mind the development of a caterpillar type. gz,gf

Tne maximum speed need not exceed 6 miles per hour. The maximum fe

S

R R

a

load should not exceed 20 tons. A certain percentage should be on

rheeled mounts and the lomds divided so that the maximrum on four

wvheels w1ll not exceed 12 tons. A projectile weigching not over 5

o

400 pounds, high capacity, high explosive shell, with maximum range : <
*»
of 25,000 yards, separate loading, related zone, smokeless flashless

propelling charges, fuses bore-sefe instantaneous and selective delay. f P 8%

R

Three Xinds of high explosive shell are permissible; (a) one to ‘

.ﬁ
e

secure the maximum ballistic effect with as large a bursting charge , ;

as practicable; () one with maximum bursting charge; (c) one of

[T —

comparatively cheap menufacture with fair size bursting c .rge.

49, Transport, JIdesl. Mechanical transport,

Lk
R

&l caterpillar dramm. Continue experiments on caterpillar mounts with ”~ Ai"? ; :
’ the idea of developing & satisfactory type. Corresponding ammunition _“ : ; : A
vehicles should be developed. ;;;? ;i : ,?’
50. Fractical. The present design of 240 mm. howitzer should | 3 |
te continued in service. It is unsatisfactory in tie length of time : fh : { M* !
required to emplace for firing, but it represents modern practice ‘ 5 , i j
reasonably well. The super-quick and long delay fuses should be B : i %; '
Mg i 0 A
furnished. 1 f g‘j |
1. (i) Super guns. In the design of all artillery of this ) : 2 j
class, it is essentisl that the Seaccast Defense problem be considered, Z § %;
since this type of artillery should be suitable not only for use in v 4 g
the field, but also for use along our coast againgt naval targets. g (
For this reason, sll carrisges should be orovided with means of obtain- . §
ing ell around fire, either from 2 position previously prepared, or ) ,: 1 s % :
from o temporary platfoym. This feature of ail round fire in the case ‘ ; B 5 i
. =3 ]
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of large guns anc. howitzers, will doubtless be in addition to the
regular means provided for firing the mount in the fisld against the
stationary target. The design of the carriages should ve studied
with the view of obtaining a universal barbette mount that could be
enplaced in the present scacoast emplacements, in simple auxiliary
smplacements and with trucks xasr it forming a railway mount.

52. Gun. Ideal. A gun of 8 inch or 10 inch, 50 calibers in
length, on railway carriage, pssmitting a vertical arc of fire of
from O degrees to 50 degrees, a horazontal erc of fire of 360 degrees,
a higr explosive projectile weiphing not less than 240 pounds for
3 inch or 510 pounds for 1C irch, with a maximum range of not less
than 35,000 yards. Seperate loading emmunition, smokeless flashless
chcrges, bore-safe, instantaneous &rd selective delay fuses.
waxinum time for occupying & position uncer actual field conditions
should not eZcred one hour for the 38 inch wr four hours for the 10
inch. The m&ximum rate of fire should not be less than on: shot
every two minutes.,

53, Transport. Railwey carriages adap.ctle for transport-
ation over standard gauge track (carriages should te equivped with
narrow gauge trucks, 60 cms (24") ). Axle load should not exceed 17
long tons per axle. The mount should lie entirely »mitnin “he
International Clearance Diagram, and thus be suitebls for transport-
ation over Europesn railways. Provision for both American ¥.C.B.
standard couplings and the French type of couplings shouid be provided,

A gas electric locomotive of about 400 borse power capable
of speeds up to 25 miles per hour should be developed for use with this
type of artillery. Ammumnitica oars suitable for the stcrage of powder
and projectiles are required. A compleiz repair 3hop should te pro-
vided. Tool equipment to be capable of making repairs or ‘hi. type
of artillery.

54, Practicals There are nov being completed in the Unii™w.

States, 36 railway carriages of the Schneider type for mounting tim
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10 inch Seacoast guns, permittinug a vertical arc of firs from 10 de-

grees to 55 degrees. The gun gives an estimated range of 24,000

i

yerds with a 510 pound projectile.  Also 37 -~ 8 inch guns have beetu

R

gsounted on railway mounts of the above characteristics except as

st
e -&j);

to renge. Renge of these 38 inch guns with 200 pound projectile is

2
b

i

20,000 yards. Arm units with these available guns on railway

mounts. An experimental 8 inch 50 caliber railwaey mount or 10 inch

RS

56, Practical. Arm units with available guns on railwey

A

50 caliber railway mount, should be manufactured in order that the va %
proper type may be selectad. ‘*; 2,
55. Gun. Ideal+ A 14 inch gun 50 calibers long on . f‘ g
railvay mount, permitting a vertical arc of fire from O degrees to g ]
50 degrees, and & horizontal arc of fire of 360 degrees, from pre- :%‘
pared position, or ¢o 15 degrees when fired from curved track; : ‘f?i E
a high explosive shell weighing not more  than 1400 pounds with & @Eﬁ
maximun range of 407000 yards, separate loading ammunition, smokeless %%; ‘
flashless charges, bore-safe instantaneous and selective delay fuses. g;ﬁ%
Time required for firing from prepared position not to exceed one g_} )
hour. From unprepared position not to exceed 8 hours. é%%
*%

mounts.

vl
e mwmm uﬂmi:d; L

L I,
-

57 (3) Howitzer. Ideal. A 12 inch howitzer 20 calibers

W)

in length on carriage providing vertical arc of fire from 25 degrees

to 60 degrees and & horizontal arc of fire of 360 degrees. A high

SR

“

explosive shell weighing about 700 pounds with & maximum range of

e

25,000 yards, or & 1046 pound shell with & maximum renge of about - i
18,000 yards. Related zone charges, smokeless flashless powder, %
bore-safe instantaneous and selective delay fuses. Time ‘o0 occupy z
field position not to exceed one hour, for all around fire.

58. Transport. Ideal. Same as above.

59. Praotical. Arm units with aveilable howitzers on rail-

way mounts.,

50. Howitzer. Ideal. 16 inch 25 caliber howitzer mounted

=
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on rallwey mount permitting a vertical arc of fire from 25 degress
to 65 degrees. A horizental arc of fire of 360 degrees from a
prepared position or 10 degrees from a temporary position. High
explosive sbell weighing not less than 1600 pounds with a maximun
range of 30,000 yards, related zone charces, smokeless flashless
porder, bore-safe instanteneous and selective delay fuses.

61, ‘Transport. Ideal. Same as above.

62. ©Practical. Tha manufacture of e pilot 16 inch

25 caliber howitzer on railway mount should bes inaugurated.

Other Artillery.

AITI-AIRCRAFT GUNS:

63. (k) In the recommendations of the Board under the
heading *Ideal" it will be noted that the maximum elevation stat-
ed to be desirable has been made 80 degrees for the Division ard
Corps guns end 65 degrees for the heavier types. This is in view
of the greatly inoreased air activity to be expected in the future
and is with the expectation that the division and corps guns will
be often used against airplanes and the heavier types egainst
balloons. These ideal types are, howevsr, not yet practical and
the following srecial anti-aircraft equipments are necessary.

doreover, special anti-aircraft weapons will probably alweys be
required on account of the need for a higher initisl velocity than
is permissible in & general purpose gun.

64. Light gun. Ideal, Caliber of about 3 inch with
initiel velooity of at least 2600 f.g; semi-automatic breech block,
mvunted on carriage permitting 80 degrees elevation and 360 degrees
traverse; projectiles weighing not less than 15 pourds, of one
type high explosive shell with meximum ballistic qualities and as
large explosive charge as possible; fixed ammunition; smokeless

flashless powler, mechanicsl fuse. In this type every effort must
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be made to increase rate of fire and decrease time of flight;
this latter is limited only by c¢onsiderations of a reasonable
accuracy life for the gun.

€5. Practio'al. Arm units with present 3-inch anti-aircraft
ejwipment; continue experiments leading to the development of the
1de2l,

66. Transport. 1deal. Caterpillat mount or caterpillar
trailer mouht drawm by caterpillar tractor; each unit to permit a
sustained speed of 12 miles por hour.

67. Heavy gun. Ideal. A caliber of 4.7 inches to 5
inches, with initial velosity of at-lmast 2600 f.s.; semi-automatic
breech block; mounted on & carriage permitting 80 degrees elevation
and 360 degrees traverse; projectiles weighing not less than 45
pounds; one type high explosive shell with maximum ballistic

quelities and as large bursting charge &s practicable; fized
amnur ition; smokeless flashless powder; mechanical fuse. In
this type every effort must ue made to increase rate of fire and
decrsase time of flight; this letter is only limited by a reason-
able accuracy life b0 be obtained for the gun.

68. Practicel. Arm units with present 1.7 inch anti-
awrcraft gun and continue experiments leading to the development of

F
the 1deal. £

69. Transport. Ideal. Self-propelled caterpillar mount
permitting sustained speed of 8 miles per hour with meximum weight
not to exceed 10 tons, trailers to be provided for long and rapid
hauls,

PACK ARTILLERY:

70. (1) Gun. Ideal. A oaliber of about 3 inches; to use

projectiles of division gun, if possible; to permit elevation of at

least 45 degrees; & range of not less than 5,000 yards; to pack in

loads about 225 pounds per load exclusive of pack equipment; to be

equipped with psnoramic sight; emmunition gemi~fixed, flashless,
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cmokeless, w'on about four zones; capable of being pulled on wheels
by the gun crew on normal ground, and for short distances over any
grourd, A shield is unnscessary.

71, Practical. Continue the present 75 mm. Vickers
eouipment in service, The material is, howevur, of an old type
and it is one of the items of artillery in most urgent need of
development .

IPANTRY ACCOMPANYING GUN:

72. (m) Gun., Ideal, 4 gun of about 2.5 inchec celiber
firing a projectile of about 10 pounds weight, mcunted on a carriage,
permitting elevation of from minus 5 degrees to plus 50 degrees and
having a field of fire of not less than 6 degrees. The carriage
should he designed so that it may be divided into lcads, the maximum
of shach should not oxceed 100 1bs. The gun and carriage complete
to weigh not more than 300 pounds and %o be arrange. sc that it can
be readily haulsd by two men over sod. The compl-ie equipment must
be oapable of being man-handled in trenohes. Tiie gun should be
effective for direot fire at 2500 yards. 4 telescopic sight snould
be furnished ang the ammunition should consist of high explosive shell

with maximum bursting capacity and instantaneous fuse., A osnnon
sizilar in general but of less power was examined in Italy and two
equipments with 6,000 foinds of ammunition were ordered through
the Military Attachets office in Rome.

73. Practical. Utilize the present 37 mm, guns on hand.

These are deficient in the fact that the projectile is too light.
In the opinion of the Beard & cannon of the type desoribed above
would have the mobility of the 37 mm. gun end would provide in
addition a most desirable substitute for the 3 inch Stokes trench

moriar es used in the present wars

74, Transport. ' These-equipments will be hardled by men only,
except on the march when they ;ﬁould e loaded in trucks.
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TEoicd RRTILLERY:
5. (n) ns steted, the Board is of tie opinion that the
uf ntry accompanying ocannon can be made to0 serve ‘he purpose of
“ke lighe trench morier as vsed in the pr;asent waY, It is believed
thrt a JSield exists, in addition, for a trenoh mortar of about
f.inches culiber firing e projectile weighing ebosut 50 pounds and
heving a msximux range of sbout 4,000 yards. So far as kvovm,
sucrn o mortsr has not been developed. It is recommended that
erzeriments along this line be carried on. The mortar shoall be
fired ot alevat:ons of from 40 deZreas to 65 degrees. The 3 inch
atokes morter used in the pres:ant war is not considered setisfactory
due to its lack of raenge and its greats woight; alsc its type of
gounting wes such that & change in elevation affected the traverse,
and vice-versa. The principal value of the trench mortar, in the
spimion of the Board, lies in ils choapness and the rapidity with
aaCh a carge numbsr may be constructed. Therefore, tne graateet
sumplicaty in the desipn should be mainteined.
ATTI-2/NE CANNON:
76. (o) For Lenks as they existed e% the end of chc past ¥
& caliber 50 me~hine gun wich & bullet weighing abeut 700 Fraums,
tomther with the 75 mme field gu were efficient. There «@s being
developed armer piercing empmition for the 37 ma. gune In the
oninior of the Bcerd, the 37 mm., gun with .rmor plarcing shot, tue
saliber 50 machine gua and the 75 mm. field gun, eve switelle weapons
for the attack of tonks 1in their present stage of developzent. There
is, however, cvery riason to expect that the future developmont cf
tuds vill be along the lines of better symor probect.on eud of
cerrying more powerful oarmon. IS is. theretors, anticipate 1 thab
In th: future their development will be such Zhat neither the calioer
50 macline gun nor the 37 mi. gua wil} be sufficirsnt for their a“tank.

It 1s bslieved that their wrmor proteotion «111 be such thzt .t
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~111 have to be attacked by a base fwse shell, probadly of about 75 mm.

caliber, For the present, it is recomuended that armor piercing
anmunitlon be icsued for 37 mm. oan.cn for anti-~tark protection,

evsacially as thig oslihe, will bs retained fur the present 2s the

infantry accompanying gun.

V. __ARTILIERY TRANSI ORT

usneral Discussion.

?7. Hechanical transport is in srch e state of developrent in
this country that thers is no need in dwellinz upon its numercus
aivantages over animal draft. It is, however, pertinent o give &
brief outline of the extent of its employment by foreign governunnts,
while stating that the United States is far in esdvance of all other
world powers in respect (o self-propelled vehicles applisd to
artillery traasport.

GRERMLN; sheeled 4rsctors of the farm and rodd repair
type, with low speed, g;'eat power and extyeme weight for hauling heavy
weanonss

Theeled trucks of the two-wheel-drive typs with
medium speed, medium rower and normal weight, carrying anti-aircreft
cuns, directly and permanently mounted upon the chassis.

ITALIAN: “Theeled trucks, similar %o the German as anti-

aircraft gun mounts,

Whesled tractors of two-wheel-drive type, medium

power, Speéd end weight for hasuling heavy weapons.

BRITISH: Rear~wheel-drive frucks, four~wheel~drive trucks,

and a limited number of the heaviest American commersial farm cater-

3

pillars fcy hauling heavy we&pong.

It is poted tlLat these nations confined themselves, for uLoe mest

part, to wheeled vehicles, which type at onae limits mechani,;ala\
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artallery transport almost entirely to good roads.

FRENCH:  VWhile using four-wheezl-drive trucks of great
poser and mobility throughout the war the French finally recognized,
durarg 1817, the necessity and advantage of cross-country mechanicel
- transport &s evidenced by their development of pletform catarp!llars
for carrying their 155 wm. howifzer mounte? on its wheeled carriage,
and for toving other hesvier weepons; of carge-carrying caterpillars
for ammunition and other supply purposes; and of self-propelled
caterpillar gun mounts for heavier guns.

78. While these nations were enploying limited notoriza”ion,
thz whole project sppealed to  &hem as 2 thing apart from animal
transport and, apparently, with the possible exception of the
French, who later realizel the greot possibilities of the catarpilisr
tractor, no idea existed relative to replacing animal draft by ths

motor driven vehicle; they consider2d each a valuable means of

bringing the weapcn to the proper place 3T the right time.

79. The United States approached the subject of motorization

from the standpoint of obtaining a better means of transport for its

artillery then offered by the draft animal« The rssult hes bsen a

mechanisi wkich directly replaces the team in draft, giving at the

same time a bettev performanrs, because of the fact that while animel

transpory, especially witb lighter weapuns, possesses great mobility,

it does not possess a sustained or persistent mobility; exhaustion

.', surely renders it inactive after a limited period end the time

required for recuperation is fatsl, if ceincident with a oritical

point in the military operation. This question of exhavstion of animal

transport is ﬁast illustrated by analyzing the mecharics of the forvard

push or dbreaking ‘throngh, which is the object sought for ir the

struggle for & military decisron. Our of fensive military machine

must be desigoed rot only to £i% every phase in the misszion of breaking

thrcuwgh out alsc to remsin intact when the breaking through has been

advomslzsiied. _— - o
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80. In the completest conception of an offensive, the machine
starts from rest. It is at this time that the offensive mass is at
its maximum. The preliminaries in an offensive combat are desimed
to br-ak down the physical and mural resistance of the enenmy, the
opposing friction, so to speak, and to make subsequent progress as
economical as possible and as rapid as desirable. Yotion, or
velocity of offensive progress, c¢ommences vhen the enemy's organized
resistance begins to Jield., It is at this' time that the energy -
that is, the mass and the movement cf the offensive - expresses
itself in progress toward the desired goal, namely, the break through.
81. In the second phase, we find the machine in motion, It
1s now that the varying rates of speed of the different combat
agencies begin to impress us most particvlarly. It is now that the
time element, more or less inconspjcuoas in tha first phase, begiuns
to be a dominating one. It is now that transportation - supplies,
annunition, guns, etc; ~ has to move. Infantry will certainly move;
across country, it is the most mobile combat agency, Velocity there
will certainly be in abundence as the lighter lines progress into the
enemy's country, but mess and, therefore, e.ergy will be lacking unless
artillery and supplies keep up. An advence goes well enough in the
area covered by artillery fire. Beyond the action of artillery,
however, the enemy is unhampered in his defensive and counter-offensive
dispositions. The mass of the enemy's resistance increases to a
point where it is not possible to penetrate it with a rapidly
diminishing offensive mass, no matter hov high the velocity of the
latier may be. The offensive lacks energy due to the absence of thase

egencies which made the original advance possible; exhaustlon axects

its penalty.
82. Dyring the phsas of motion the animal 1s called upon for its

maximum exertion, rhile receiving the minimum of care. Exhaustion is

the natural result and;;%herefore, as 1S borne out by the analysis of
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many experiences of the European War, we may say that against an
orgénized enemy a break through is not possible with animal transport

alone.

o
o

TR

8%. The diiference in national ideas of animal and mechanical

2

draft is probabiy dus to the rcid conditions existirg here and abroad,

—
PR

the Zuropesn heving et his disposal a vast network of excellent roads
with speed s the only limitation to the horse, his idea of other
transport being a fast moving vehicle whose use is merely occasional;
on the other hand, the Ameriocan artilleryman is confronted with roads
which are little better than the untraveled cross country., The
solving of the transport problems hes placed us in a far better

position to meet all warfare conditions than other nations dbscause

of the fact that we now need not confine our activities to the highw
ways but have at our disposal the vast ares of untraveled off-the-

road terrain, leaving the roads open for the high speed motor vehicles

of the supply departments.

84, In other words, we had developed the use of men and animal

pover to practicelly the limit. The use of good roads and the use
of railrads is well understood, but now we' are in & vay to conquer
the broadest field, that is, oross country, by the use of mechanicel

transport, allowing the great duty vhich wes placed on good roads

and the railway as avenues for artillery transport to be handled more

particularly by cross country mechanisms.

Gagoline Propelled Vehicles.

85. The transportation limitations of the above can be generally
stated as follows; The rear wheel drive truck and high speed motor car

can be operated on good roads.
The four wheel drive truck and light motor oars oan be oper-

ated oy almost all classes of roeads.

The caterpillar can be operated on all classes of rosds and

also in the open country.




2OTOR CKRS:

86. The war has brought about no radiczl changes in motor
cars.. About rhe most that ‘oan be said on this subject is that
oertain commercial cars have shown greater strength of perts and
ease of operation than others. They are, therefore, favored for

military purposes. '

MOTOR TRUCKS:

87. When motor trucks were first used for military purposes
the commercial types were neturally used. The two whesl drive
type was the first to appear; later, to meet a demand for
utilizing to the best adventage the full power, the four wheel drive
type made its sppearance in the commercial world.  Vhen the two
types were tested in the early days of the Mexicen Expedition, resl
dependence was placed on the four wheel drive irucks, there being
instances where whole trains of two wheel drive trucks were stalled.
At a later date when the roads had dried and improved, the two
wheel drive type made & better showing and ceme out with a be“ter
reputation.

88. However, the artillery is most interested in the type

of truck that is best suited for bad road conditions. The United

States Marine Corps which has had to use motorized fleld artililery

for same of its minor operations adopted, after many tests, the four
wheel drive truck to handle its artillery. Throughout the entire
war, the English, French sud Russian Governments purchased con-
siderable quantities of trucks driven on all four wheels for use in
their srtillery service, and as late as July, 1018, %he Frenoh made
an urgent demend on the American E. F. for 300 such trucks. The
four wheel drive truck has such power, appl:}cation and weight

distribution as to assure movement of the vehicle if traction can

be obtained even by one wheel.
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89, Up to the fall of 19).7. there had not been found a type
of four wheel drive truck as refined in mechanical detail as some
of the higher types of two wheel drive trucks. This wac natural,
as the development of the four wheel drive truck came later than
the two wheel drive. However, the Ordnance Department undertook
the development of a four wheel drive truck that would not have any
of the defects of the four wheel drive commercial types. This
truck was ready for production in #ay, 1918, and was resommended by
a board of officers from practicelly every department of the service
for adoption as the siandard type of four wheel drive truck for the
United States Army (See Par. 30, S.0. 91, W.D., April 13, 1918).

In the ¢piricu of the board, the four wheel driva two
wheel steer type of truck is th. only heavy cargo carrying wheeled
vehiole which is adequate to meet artillery needs in the battery,
battalion and the regiment as well as in the artillery ammunition
train, and until definite recommerdation to this effect is approved,
artillery will be burdened with a heveroge.ieous mass of trucks whose
use is confined almost entirely to good roads.

CATERPILLARS:
90. The superiority of the caterpillar over all other mechanical

prime movers across country may be reslized when we consider the
essential feetures emboldying its ccustructisn, The frame supporting

the powsr plant with the necessary pover transmission members is

mounted upon smell wheels; thess wheels, instead of having direct

contact with the ground, travel continuously upon a track, the rails

of which are permanently mounted upon a flat, broad sufface. This
surface or tread corresponds with the sleepers or cross ties of the
railroad, and is of such width as to secure very icw unlt pressures

upon the ground. The track with ite tread is forszd into an endless

belt which is driven by & sprocket identically as {n2 bicycle chain,
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The whole vehicle, therefore, may be said to constitute & wheeled
nechanism which lays its own track as it moves over the ground.
Further, by articulating the track and the frames or trucks which
mount the wheels, the varied ground surfaces are accurately con-
formed to « a feature which further insures traction. Again,
the power is applied in such a mamer that an individual drive is
assured ou each of the two trackss With such a structure movement
is assured over very soft ground owing to low unit pressure, which
1s usually about 5 1bs. per square inchs The caterpillar can span
wide g8ps or ditches or climd steep slippery grades. The grip

on the ground or traction is secured by cleats or grousers which
project to a height of approximately three inches from the surface
of the treads. With the grousers removed the caterpillars do not
seriously desmage hard roads. The above advantages meke the

caterpillar the only logical prime mover to replace the team in draft.

History of Artillery Motoarization in U.S.

Gl. Serious and practical experiments with the caterpillar for
artillery transport were started in the Umited States by the
Ordnance Department in 1614, and the next year a commercial farm
tractor of the most promising type wes tested by the Field Artillery
Board, resulting, in 1916, in the complete re-design of a number of
such vehicles to adapt them to artillery field service, and in the

actual motorization of one medium heavy battery in this country and

one medium heavy regiment in Honolulu. This re-des igne¢ caterpillar

still contained many small weaknesses, the elimination of which led

in 1917 to the development and manufacture of the present artillery

tractors.

92, The progress in artillery motorization is best indicated by

the recommendations and results obtained by Boards of Artillery and
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Ordnance officers; these recommendations were arrived at after long,
careful study, test and investigetion, not only in the laboratcry
but also in the field under simulated and actuasl war conditions. The
authority in each case is given, together with the substance of the
recommendations: of the various boards.

83. Special Orders No. 98, W:. D., 1917, par. 51, appointed a
board to "consider the question of motor traction for Field Artillery."

This board recommended: E

(2) The motorization of the 4.7% gun,

(b) The motorazation of the &" howitzer,

(c) The usge of rubber tires on all Field Artillery
materiel,

(d) The formation of & pooi of 30 artillery tractors
for each combat division,

{e) Senaing & member of the Board to France to
nvestigate the motorization of the 6%
howit=s.,,

These recoumendaxtions were approved by the Secretary of
War, and the several supply departmen’ts were directed to put them into
effect.

g4. The result of the investigetion in France was Special

Orders ¥o. 83, Par. 7, G. Y. Q., A+ E¢ F., 1917, appointing a board
to “consider and report upon the question of motor transportation for
6" howitzer material."

This board recommended:

(a) The motorization of the 6" howitzer,

(b) The retention of the drvisional tractor pool,
{c) The development of motor transport for artillery

in all forms,
These recommendations were approved by the Commender-in-Chief,
A+ B+ F., in cablegram 149, paragraph 15, to The Adjutant General, Sept.
11, 1917, apd the supply departuents were directed to comply.
9%. Par. 60, Special Orders No. 242, ¥. D., 1917, appointed

a board to continue the work of the Field Artillery Motor Traction

Board, "to consider all questions of motor tractiva for Field and

Heavy Artillery®.
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This board recommended the motorization of:

(a) The 6" howitzer,

(b) The 4,7" gun,

(¢) The 9.2" howi%zer,
{d) The 240 mm. howitzer.

The board further recommended:

(a) The use of wheeled trailers in certain motorized
organizations for rapid transport of the

tractors.
(b) The use and general requirements of the staff
observation and reconnaissance cars.

These recommendations were approved by the Secretary of var,

and the supply departments were directed to comply therewith.

Based upon data collected by the above boards, the General
Staff drew up Tables of Orgenization for motorizing the 155 G.PeF.,

and the 5 inch and 6_ inch seacoast converted guns.

96. An Artillery Board at G.H.Q.,AvE.F., after practical test

recommended:

{(a) The mctorization of 50% of the 7% mm. gun
regiments in each divisgion;
The motorization of the caisson companies of the

(v}
ammunition train.

These recommendations were approved by the Commernder-in-

Chief, A. E. F., in cablegram No. 1771, par. 1, October 9, 19013.

Vieapons of various sizes have also been placed on experimental

self-propelled caterpillsr mounts, namely, the 75 mm. gun, the 155

G, P s, the 8" howitzer and the 240 mm. howitzer.

97. To date, with the exception of 5C% of the 75 mm. guns in

the combat divisioas, the motorization of all Artillery mobile weapons
has been authorized and would have been put into effect had the war

lasted a few mouths longer, or if ship bottoms had been available

during the war. At the cessation of hostilities in 1918, sufficient

tractor equipment :had not been delivered in France to carry out
thig project; this was unfortunate, for many of our artillery
persomel had had experience with commercial farm caterpillars, with

their serious defgcts and unadeptibility to artillery transport, and
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had oonsequently formed formed erxroneous opinions based on such
performance. It is, however, interesting to note the reports of
those artillerymen who were fortunate ensugh to have received even
& smali proportion of the adequate allowance =f motor equipment

in its present stage of development for artillery purposes.

Types preduced by Ordnance Department.
S8. The Ordnance Department has, up to the present time,
accomplished the following general mechanical development with

respect to artillery motor equipment:

(a) An effizieat 10 ton artillery 4ractor for pulling
heavy gua loads has bheen designed, tested and is in
cuartily production, i.e., 2500, of which 933 are
in Fraace.

(b) An efficient 5 ton artillery tractor for pulling
medivm g loads has been designed, tested and is
in quantity production, i.e., 4,000, of which
1018 are in France.

(¢) Efficient heavy mobile repair shops have been designed,
tedted and put into produstion,i.e., 17 shops
of 2 secijons each, one of which is in operation
in the ococupied zone of Germany.

(4) An efficient artillery repair truck hag been
designed. tested and is in quantity production,
i.e., 1332, 420 of which ars in Franuce.

(e) An efficient 3-ton four wheel drive truck kas been
designed. tested and &dopted as standard for use
in the arnmy.

(£) Caterpillar tracks to replace wicels on sertain
heavy guas.

(g) The fclicmng have been designed, built and ere
being tested:

’ 23 ton tractor,

Heavy motorcycle for artillery,

Self-propelled gun mounts for various weapons,
. Cargo carrying caterpillars or tractor caigsons,
- Cargo caterpillar trailers.

e 3 It can be stated with respect to (a), (b) and (o), that

, the United States is far in advamnce of all other worid powers.
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Types recomumended to be daveloped.

9%. The maximum speed for draw bar tractors should fall
within & definite scale of approximately 12-8-5-3 miles per hour,
with such & total reduction’ in each ocass for low gear ag to
provide a gure means of pulling out under all oconditions. It is
apparent that when good roads exist and traffic conditicns are swah
&s to allow their employment by artillery, a great loss of time is
wnvolved whers long marches are necessary. The only sol-
ution is the employment of sprung, rubber-tired wheeled vehicles
%0 transport the tractors and gun materiel, using a high speed

wheeled truck as the prime mover, With such an arrongement,

sustained movwment over long periods at a speed of 15 mep.h. may be

cconomioally sccomplished. A%t the present stage of development,

the trailer is the only available medium, but we ocan aa-sny con-
ceive of the epplioation of sprung rubber-tired wheels to the
tractor & an inherent part of its cmstruction, in such & way &s
40 permit the tractor to be quickly formed into a wheeled trailer;
thig, however, still requires the use of &« wheeled truck as 3 means
of transport ~ the next and ultimate step is to utilize the power
plant of the tractor to arive its self-conteined wheels. Ve will
then have & self-propelled vehicle capable of operating &s A cater-
piilar over oress country terrain and, aleo, &t & momentts notice,
capable of conversion into & truck operating at high speed on good
roads,

100« While improving the oaterpiller tcuck trastor, gun

design will also progress; dut with the weapon upon ite wheeled

carriage, & poiat will ‘soon be reached where no improvemsnt is

possivie. In all probabilily suoh a weapor amd carriage will embody

the split-trail feasturs, large angles of elevation and traverse,
lightness ooupled with stability and high power, but such & unit i
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y not the limit of progress for we have the brosad field presented by
the possibidities of the gun mounteed directly upon a self-
\ propelled vehicle. Already, the self-propelled c.terpillar gun
) mount is well along in the experimental stage and hac passed to
fact from fancy, and while the weights are excessive, the gun tre-
verse limited, and slight relaying necessary, the results arrived
at indicate final success in the near future. This success will
be reelized in & gw using, possibly, a pedestal mount, possessing
perfect stability, &ll round fire, S0 degrees elevation, mounted

upon a caterpillar trusk tractor.

%
»?

101. While it is readily conceiveble that in the future all

*

weapons will be so constituted and that experiment should be pushed

PV nior

' to the utmost in this dirsction, it is essential that, for the

present, there be developed to the minutest detail the draw-dar

* . Y kS ot
vehicles now existing and already in .. safe state of perfectionm,

utilizing these to the best advantage in conjunction with the

weapons now at our disposal. To carry out this scheme, we must

i ¥ augment the existing equipment along the present lines in order that

there may be & suitable range of tractors to move tre weapons nov

in use.

’ e TRACTORS:
T ) 102, To awgment properly the existing tvves it will be

o necessary to Gevelop the following:

o 7 (&) 4 small cargo cerrying caterpilier without power
plant, to be pulled by two men &s & cart, with the tongue operating
ratchets to drive the tracks when 7ery aifficult terrain is en-

= ’ countered; such a vehicle is primérily an araunition carrier whose

LIt use is mcgmrily 1imited t0 ssabilized warfare.

’ SR - / ) - A aman wiit having wheels or caterpillar treads,

driven Sy & very light angine, t‘»e whole bemg oper&*ee by & mar on

neight being sucb wﬁat 1t oan br resculv mep~ienéled »y
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the cperator; ¢this vehicle being used for transport of heavy
machine guns, iufantry accompanying guns, ammuniticn service,

and for laying wire.

{c) A lignt weight tractor to fulfill the one incemplete

Ay

detail lacking in motorization, i.e,, the motorization of the
individual man, This tractor would have a very low center of
gravity, 40 inches wide over all, articulated tracks approximately
6 inches by 8 feet, with small body for carrying 2 men or 500 lts.,

water cooled engine capable of operating under water and at all

,, e
.
7 S e R RS

K4

possible tipping angles, with speed ranges from a sure low

reduction of 3, 8 direct-drive, 12 over-drive, miles per hours |

This trzotor to be designed for replacing the horse of individually gﬁ

mounted mea, for use in recunnsissance, for pack transportation ;ﬁ;— )
g‘% :
52 *

including machine and mountaia guns, for trensport of ammunitiosn,

laying wire, etc.

(d) A heavy tractor similar to the present 10 ton typs,
embodying long track, grext power, slow speed, no armor or auxiliary
front steering wheel, total weight approximately 15 toms, for pull-

ing loads of 18 tons maximum.

LR T SRR

U O ST 0 SR s e b

103, In general, the ranges covered by the proposed and

¥
Ton

existing equipment will appear as follows:

The tractor cart, light ioads up to 200 ibs.; the

1/4 ton tractor replaces the riding horse or carries loads not

exceeding 50C 1bs.; the 2-1/2 ton tractor replaces the six horse

o \,.k
e, . X
oot sl sy o s 1ol

e

team or hauls loads not greater tham 6,000 1bs.; the 5 ton tractor

5

Y
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e
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replaces the eight horse team or hauls luads up to 12,000 1bse.;

the 10 ton tractor, loads of 24,000 1bs.; and the 15 ton tractor,

loads of 36,000 lbs., maximum. B}

TRUCKS: - B
104, “The four wheel drive truck of 3 tons carge cerrying
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capreity is entircly suitatle for the corps and army artillery,
Bt dus to its weight 38 not cntirely saitable for divisional
srhorization; for this purvose a four wheel drive truck of
aporozimately 1 to 1~1/2 tone pay ioad canacity is necessary in
order to operate satisfactorily over very bad voads or un{avorable
terrain. The tire may possibly be pneumatic 36% £ 6%, compound
filled to prevent puncturs, &s ordinary pneumatic tires ars not
ro.commended for field service oargo cearr :rs. The need for the
development of such & vehicle has been fely for many years in
connection with the motorization of the lighter weapons.
TRALIERS:

105. Sufficient wroreled trailers now enist to cover
practically e<ery requirement, but our sreat offort should be in
tne development of the caterpillar trailer. Such a vehicle with
a cargo capacity of 13 tons should be designsd, tested and put into
prosaction, tuv veplace the 75 mm. gun and light flield howitger
caissons in mecorized unitss A 3 tom cargo caterpillar trailer is
now ‘wing tisted cnd should be perfected to raplace ths czissons in
155 mm, Bov 4rer and 4.7% gua units. The horsed sections of the
divisionil ammunition trains should be replaced by tracturs pulling
caterpillar $rallers,

TRACTOR CAISSONS:

106+ The seif-propelled cargo carrying oet>rpillars, while
very useful, are daexped cf too great weight to apply to division or
light corps weapons, bub may be adventageous for henvier gun
equipment, nsypecially those mormaily rated at a capacity of 3% tons,
which €an rel.G1ly maneuver over ordinery open country with a load of
five ;.cms. The hea;;ier vehiole normally rated as a five ton
varrier is thought to de entirely too heavy,

SELP-PRGPAILED GUN MOUNTS:

107. vhile there is. great promise for sush mounts, those al

present in existence ard under test are, for the most part, excessively
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heavy. The most promising at this time is the 7% mm. gun mounted
on an approximation of the 2} ton tractor. This mechenism, when
carried on a 4-ton trailer and hauled by the 5-ton four wheel drive
truck, is cepable of going over good roads at considerable speed,
and aftar being demounted from trailer oan proceed across
country under its own power. It has, therefore, important strategic
&na tactical nses.

108. The 155 mm. G. PF. self-propelled mount also presents
mmmediate possibilities, especially when we realize that to fire,
the vehicle simply has to come to rest, with the power plant running,
whereas, upon its present wneeled carriage, several hours are
normelly required to prepare the firing emplacement.

109, These two mounts, the 75 and 155 mm. guns, should be
immediately developed to the utmost, paying particular ottention
to mobility end lightness consistent with strength and stability.

110. Caterpillar tracks replacing gan carriage wheels have
been tested here and in the A. E. Fs wita gre&t success,; especially

on heavy howitzers. At present they should he aprlied anly to the

. 8 inch howltzer carriage.

Complete Plan of Artillery Hotorization,

111. The following tcdbles set forth artillery motor
equipment already sdopted, that being developed and that proposed
to carry ou% f } expansion of the present.scheme, together with

y the applicat.gon end genersl characteristics of each:
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GENERAL CHARACTERISTIOS.

Caterpillar Typss.

Iraw Bar  Cargo Speed ¥.P.M,
! Vehicle. Pull Lbs. Capacity Hin. Max. Remarks.
R Tractor carys»» 200 1bs., 1 4 Operatzd by maa on
A > . i foot.
A 4 T. Tractor~** 500 1bec. 3 12 Replaces riding
. oy o .- horse of individ-
2+ T.Tractor 4,000 3 11-12 ually mounted man.
5 T. Tractorx 7,00 3 8
. 10 T.Tracter» 19,050 3 6
N 15 T.Tractor*>* 15 000 1 5
“reetor Caisson 3% 1 1t 4 Repiaces caissons in
. 1Yk VIT ** heavy battcries.
’.rac‘sm: Celsson 5 T ot thought practic-
Uark VIIT #* 2ble due %o
_ excessive weight-
Trailors.
) 3 ton Ca%erpillar 3 7, Replaces caissons
. Trailex+* in medium hesvy
. baiteries.
s Light Caterpillar i3 T, Repraces caissons ir
Trailer k% division ereiilory.
Viheel Types.
Ord. Standsmad 8,000 3 T, 3 12
4~wheel drivex
Light Four 1~137T. 3 15
Vheel Driver+=
Heavy Motoraycle 500 lbs. 3 50
) ¥ith Sidecar.*~
) Trailers.
) 3-ton Trailery %% 3 1.
B} 4~ton Trajler * 4 T.
10~ton Trailer * - 10 T. Transport of 10 ton
_ tractors ete.,in
~ heavy batteries.
B * Adopted. ’
L **  Under test and developing.
v **%  Propogad. .
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Tractor Cart.**x

ﬁ Ton Tractor.b%*x

2% _Ton Tractor .t

5_Ton Tractor *

10_Ton Tractor *

15_Ton Tractor *%*

Iractor Caisson- Mark VIT*x

3_Ton Caterpillar Trailers*

Light Caterpillar Trajlerks*

4-vheel-Drive Standard Truck *

Lisht 4-Vheel-Drive Truck ***

APPLICATION.

Viire Reels
Heavy Machine Guns
Infantcy Accompanying Gun

#isc. Pack Transportation

Beavy Machine Guns

Mountain Guns

Replaces horse for individually
mounted men.

Vire Reels

75 mm. Gun
Light field howitzer
Reel Caris,

155 mm. Howitzer
4. ™ Gun

9.2" Howitzer) )

240 mm. How. ) breaking into 3 loeds,

8" Howitzer
155 G.P.F.

9.2" Howitzer ) breaking into 3 loads,

240 mm. How.
Salvage.,
5% Scacoast
6" Sescoast
194 nne Gun
Salvage

Ammunition transport with bettery.
155 G.P.»Fs tractor hauled or tractor
mounted, and army artillery.

Amounition transport with battery,
447" and heavier guns and howitzers.

Ammunition transgort with battery.

75 mm. Gun
Light field howitzer.

Arny and corps artillery.
All uses,

‘Divisional Artillery.

All uses, 1including ammunition Trains,

——

* Adopted.,

hiad Under -test and developing.

*+k  Proposed.

-54 =

o 10 s
e S

o
ki gy

srpns Wfﬁ.ﬁ%,‘_
Aot

.,

2

i

o

s M

Nk RN A e

e s pom
o

/

Il G NN Bt i BT e x5 e g

(R Ir——

SR

D KA s A g

B KRy i M aiee s

[

A s %

v

R

I

Mo g T S,

.

T %&&%ﬁfﬁa% o

3.5

T i o e T

b o 1

)

A S

i

fraes

ANy

o
i

e




L
N

W

,4..'
Y
pEAcd

pok

e

¢

These charts indicate that certain vehicles are so

. closely allled that, excepting very special cases, we may follow a
general principle of grouping in  motorizstion.

; - b The Division.

‘ : 23 ton tractor,
1% ton caterpillar trailer,

g 1% ton four-wheel-drive truck. x.

TEEs

The Corps.

]

( § l 5 ton tractor, 3
3 ton caterpillar treiler, = 3

. 3 ton four-wheel~drive truck, §

) The Army. %

%

.

10 ton tractor,
3% tor tractor cadsson,
3 ton four-wheel-drive truck,
T 1C ton wheeled tractor for transport of tractors
on good roadse.

E
»
i3
) i
531
‘o 58, 22
g 5
} o
. . A - - %‘ L
. B
= ]
5 2
- 21 R
ce e 4 Z
: Y H
: |
T . 1 ! :
2 ; :
s S !
; £y §
e B 112. From this general grouping of transport vehicles, is E‘
] i
formed the following practicel table for the general scheme of é
- s - g
’ 7 motorization: > H
o J ] . :
é. ﬁ ) - 55 - %;
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&
, K
: Gun : A@munltion transport : Other battery ammuni- : Baggage :B.C. Detail &
Weapon + Transport: with firing Battery : tion transport. :Rations,Fuel:Special Detail,fc.,
g : : : :Water ,Misc. :Reels, etc.
: : : ¢ Suoplies. ¢ o
4
75 mm._Gun : 2-1/2 ton: 2-1/2 ton Tractor & 1-1/2 2-1/2 ton Tractor snd : 1-1/2 ton :1/4 ton Tractor end
Light Fiela : Tractor :ton Catc.miller Treiler. : 1-1/2 Quad Truck,1-1/2 : Nuac Truck :Ceterpiller Cert and
Howitzer : : : ton Ceter~iller Preiler: :2-1/2 ton Trrctoz
; : — t : swith Reel Crxb.
1 : H H H H
% 4.7" Gon : 5-ton : 5-ton Trector end 3-ton : 5-ton Trretor & 3-ton : 3-ton :
% ‘ 155 mm.Howitzer: Tractor : Ceterpiller Trriler :Ceteraillsr TPreiler and : Qued Truck : Do.
% ® : H : B-ton Qued Trueck : 3
H : : : : : — -
% 155 mm. Gun : 10-ton : 10-ton Trector .nd 3-ton: 3-1/2 ton Irsctor : 3-ton : Reconnrissrnce end
5 8" lLowitzer : Practor : Caoterpiller Treiler. t Ceisson ené 3-ton : Qued Truck :3teif Observetion
; 9.2" Howitzer : : 10-ton wheered trailer : Quad Truck. : :cars & motorcycles
o 240 mm.Howitzer: : for ranid tramsport of : : :& 2-1/2 ton Tr~ctor
;Ei o : : trsetors % tractor trail- : :with reel cert.
£ : + ers on good roands,pulled: : :
%% i : : by Quads from reserve., 1 : :
A;} \D + - . . -
A € 194 mm. Gun : 15-ton  : 3-1/2 ton Trector : 3-1/2 ton Tractor 1 3-ton :
] : Trzctor : Caisson. : Caisson snd 3-ton Quad : Quad Truck : Do
: : : s Truck : :
SPECIAL C43238 .
75 mm. Gun : B-ton : 1-1/2 ton Quad Truck 1-1/2 ton : Do.

Quaé Truck :{2-1/2 ton Tractor &
:Reel transpor ted by
:3-ton Quad truck and
s4-ton Treiler).

Self Propelled :Quad Truck:together with (2-1/2 ton
Mount :& 4-ton  :tractor and 1-1/2 cater-
Prailer  :pillar trailer) trans-
iported by 3-ton Quad
:Truck and 4-ton Trailer

ar 41 oe

S se e 48 48 se S0 s v

. 155 mm. Gun
S$.P. Mount

3-1/2 ton Tractor
Ceigssom

3-1/2 ton Tractor Cais-: 3-ton
son & B-ton Quad Truck.: Quad Truck Do

DREIRIET

S.F.Mount

€6 20 ss S8 o5 80 8% se 00 Wb o0
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Inmediate applicstion of the above plan.

113. The following recommendations are based upon experience
abroad, reports of motorization boards, tests and :data resulting
from experiment and research, and recommendations of artillery
higher commanders.,

(8) The immediate motorization of all weapons larger than
the 75 mm. gun avd 4 inch howitzer for use as follows:

lst The Regular Service,
2nd The Reserve,

3rd The National Guard,
4th The several educational institutions.

(v) The immediate motorization of the 75 mm., 3" gun and
division howitzer for use as follows:
1st The Reserve,

2nd The National Guard,
3rd The several educational institutions.

(o) The motorizatiom when conditions warrent of:

1st The 75 mm. or 3" guns and 4% howitzers in
the division,
Ve

2nd The horsed sections of ammunition trains,

employing for such motorization, vehicles having the same tactiocal

oo

mobility as horse drawn carriages.

]
\‘:% (d) The adoption, as standard vehicles, with such minor
molifications as war experience hes indicated, of: it .
4 1st The 10 ton. artillery tractor, §§
2nd The 5 ton artillery tractor. ‘*
L (e) The sdoption, to the exclusion of other types of cargo Z
trucks, of the four wheeled drive, two wheel stoer type, with some ?
form of steel oargo body: }1
. ’ 1zt For artillery use, § |
B o 2nd For artillery ammunition trains. s ;1
& ’ § '3
Special regommendations. § g
114. (&) That motor equipment presoribed for artillery i ) 2
o : transport must dbe sufficient to maintzin a prolonged rapid advance

! and must be of the best and most suitable types.
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(b) Sufficient special motor vehicles of all types should be

retained in service, or contracts completed, to vompletely equip

all contemplated regular and reserve artillery orgenizations.,

V5
pich

Sk

(¢) That ample reserVe of spare parts for motor equipment

FE

belonging to tactical organizations be maintained, and that ample spare

oy

par
i3

parts be actually oarried with artillery organizations including

ey
s

ammunition trains to psrmit the attached repair facilities to function

properly.

wsan ia;@i

i
X

(d) That resgonsibility for the repair of all notor equipment

within artillery organizations be definitely assigned to the Ordnance

R

Department.

(e) That sdecuate repair facilities as indicated in the follow-

ey

28

?ﬁ

ing table be providzd to assure \he proper care, repair and maintenance

o

of both motor and gur material.

i
i

Battalion,normally
with regimental
Veapon Battery. supply _company. Brigade

o
¥4
(R

¥

e

fgn

75 mm. gun 1 light repair 1 Art.repeir truck

Light field howitzer. truck 1 Supply Load D. Mobile Ord.
4.7" gun 1 Supply Load B. Repair Shop.
155 mm. howitzer

‘ﬁ%ﬁmﬁ

Do
Wl

8" howitzer 1 light repair truck 1 heavy art-
155 mm., gun 1 artillery repair truck illery mobile
194 mm. gun 1 Supply Lead D. repair shop (2
9.2" howitzer i Supply Load B. sestions).

240 mm. howitzer

5" seacoast

6"_semgoast converted.

& 4‘ﬁ‘.M x‘ri‘wi‘v'ﬂmqf,‘%%;ﬁ W

Ammunition Stpply

Unit. Repair Facilities.

Zech Ammunition Truck Company, 1 light Repair Truck

Each 2 Ammunition Truck Companies, 1 Arty. Repair Truck
1 Supply, Load D.
1 Supply, Lono B

(f) That no motor transport be definitely appro ed for artillery

use without a thorough test by artillery o-gsnizedicns-

TR LIRIANSE DY AR 10 i oem

s

(g) Eliminating present artillery supply truck toay, replading

it with repair body using suitable chests, cabinets, etc.

e of

B s T —

(h) 'lfilgt the vehiclos. énd repsir facivlities supplied in tim
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peace “e of the types contemplated for war use.

(1) That there be manufactured immesiately 150 Ordnance 3 ton
nodel 1918 four wheel drive, two wheel steer, truck chassis, approved
es standerd for tse i the army by board appointed by Par. 30, S. O
¥os 91, W. Do, 1918, to be used in motorizing one regiment of 155 mm.

howitzers.

(3) Improvement in design and construction of caterpillar treads.

(k) Lowering unit ground pressure of artillery tractors.

(1) Improvement in application of grousers on artillery tractors.

(m) Noiseless exhaust of engine and production of a silent

tractor,.

(n) The water-proofing of artillery tractor engines to permit them

to run submerged for short periods.
(o) &4 simple form of coupling or attachment to enable guns,

tractors, trucks, etc., to be hitched in tandem for/jtowing purposes.

As amended by minority report: WILLIAM I w“nTERVELT
Brigadier General, U. S. Army.

.7\:/7, 2‘, (’(“ ¢ e

As amended by minority report: ROBEKT E. CALLAN
Bngadier Genp;&l, Ue. Se¢ Army.

P
-

’ / Lot Lot s
}RIAM P. ENNIS
Brigadier General, U. S. Army.

ﬁ%‘ﬂ / ?aﬁdﬁw

“JsMES B. DILLARD
~—~—8olonel, Ordnamce Department.

’

o McT. PENNELL
Colonel, Field Artillery.

ler( v{.‘_.cn r\""\,m
WEBSTER A. CAPRON

I,ieut- Colonal, Ordnanse Dep&r*ment

/ h—.«&f‘/u/‘»n;l’/r

As amended by minority report: WRISET

me

" }rd /lW @U/VV\A/(/L,—-»

Lzeu’c. 001one1, Coast Artillery Jorps .
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MINORITY REPORT

of

Board of Officers
Appointed by Par. 142, Special Orders No. 289-0,
War Department,1918
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SUBJECT :~ A Study of the Armament, Caliberg and
Types of Materiel, Kinds and Proportion of Ammunition,
and Methods of Trsnsport of the Artillery to be assign-
ed to a Field Army.

WASHINGION, D+Ce,
Uay 5,1919.
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Although it has been the endeavor of the Board to keep as free as
possible from questions of organizetion in its discussion of types,
the report ashows that this could not be done entirely. Types of
artillery are depoudent on missions to bs performed and missions are
interwoven with orgamnizations, A reading of roiagraphs 11, 12 and 23
might lead %0 the impression thav & field army should include organic
army artillery and thet a reserve of artillery for reinforcement and
special missiong should be orgenized as & thing apart from the
organic army artillery.

This does not dring out the views of the minority on one of the
most important asrtillery developments of the European War. Ths
inedvisability of forming orgenio army u‘tillery' has been evidenced on
all sides. The opinion of our higher artillery officers in France
waB opposed to organic army artillery; in fact, no expression of any
views favoring such an ided were heard in any of the conferences
which the ‘board hisd in Europe. To go further, oonsidering the
orgentztion of Buropean Armies and the opimions of many of our owm
oftieers,’ orgenio corpg a'rtillery ;.a of questionadble valve. ‘ihile the.
arny artillerzy of sur Fir.t Army was orgamd end without the resarve
principle; exvept lattarly for railrosd artillery, the cansensus of
opiniop of those officers who were immediately connected with tue Aray
artillery, a&s a result of the experience, is oppoled to organic army
artiliery and is in favor of au Artillery Resarve.

The views of the minority of the Board on this whole subject are
in brief as follows:

In addition to the assignment of division and corps artillery there
must be edditional artillery ewvailabdle; thore must oe a surplus of divis~
ion and corps types, properly transported, for strategic reinforcement

of divigions and corps during such times as the ajlctuent to such
wiits may be insufficient, and also for replacerent of disabled units of
these types; there ixi;xst be heavier guns and howi“zers for the missions

of interdiotion, neutralizastion and destruction which require groeater
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. organized and trained units of the following:

LR A S Y
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power end rangs, or either, than the ceépebilities of the normal corms
or mediwn field types; there must be artillery of special jurpose,-
trench artillery, rack artillery, anti-aircraft artilla'y ang
super-guns and howitzers, Whether there be one or more field armies
this additional artillery should constitute the Artillery Reserve.

It should be a complete orgunization, with proner staff and all the
necessery facilities for orgenizing, equipping and training artillery
units as wall as for tho repair and replacement of units that have

been used up in combat, The High Command should assign a certain ,

smount of this artillery to the army Cr armies as the nccessities of
the general situatious demand, wu.d 68 the High Comxend views the

relative importance of these situations; such an assignment to any

particuler samy constitutcs the Army Artallery.

From the assignment made, the Chief of Artillery of an army is
prepared to assign to divisions and corps, such units a8 the genersl
artillory plen demands; and with suoh super-guns and howitzers as
he mey have, he is propared to undertake, through his owm staff,
missions of interdiction end destruction which fail beyond the oorps
artillery's activity or cover zones of adjoining oo'rps and which
could, there’-s~, he better hendled for the general geod under his
immedinte ¢ rders. When units are uzed up or ars no longer needed,
or the plans of the High Comzand demand & rearrangement of the
reserve srtillery, thess army units sbould be sent to the Artillery
heserve for repalr, regguipment, replacement and general refreshing,
or to some other theater of action, as the case mey be. First of ali,

this mevhod permits the most econqmica.l uge of Vartillery and tacilitetes
upksep and replasement; &and secox;d, 1% relieves an army from the
Men of wnecsssary artillery and of much of the large administration,
supply and repair problems that sich units involva.

Under the foregoing the Artillcry Rese;‘ve should; contain properly
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Trenoch mortars.

Pack artillery.
Anti-airoraft artiliery.
Guns end howitzers of division and corps types.

Guns and howitzers of types heevier than those in corps
artillery.

Rallroad artillery.
In the composition of iarge forces there ig always the danger of

being led sstray by the attraotions of symmetrical organization;\vfhiog )

.

sre not dassd or the requirements of the tattlefields There is a
variety of missions that might be given to an army of the United States;
and in the organization of such a force to fit the neceasities of the
sase, there would be greater variations from eny normal assignment,

in what are known as 2rmy $roops than in any of the lower gub-
divisions of the atmy. _ Perhaps in no cage would this be more true
thar in the Army Artilla;'y. In some cases &lwost no heavy artillery
would be needed; in others, the heaviest available might be required.
Therefore, whetever may be the plan of military preparedness, the
Artillery Reserve, though & thing not considered in our pro-wer ideés
of_ organization, should be orgaunized and developed to a high state of
officiency. From the wide range of artillery that such a reserve
would contain, the high command, guided by the gereral mission, cculd
select snd assign to an army the tactical units of the appropriate types

that shoutd constitute its army artillery.

Brigadier General, U. S. Army.

ROBERT E. GALLAN :
Brigadier Genersal, U, S. Army.

e , :Lisut. Colonel, Cosst Artillery C
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