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THE MOUNTAIN BATTERY SONG

Fall in, fall in, attention, you red-legged mountaineers,With
your gun and pack and box of tack, non-coms and cannoneers;

Baptized in Mindanao beside the Sulu Sea,

With a tow and a tow and a tow, row, row, from a mountain
battery;

With a tow and a tow and a tow, row, row, from a mountain
battery.

I'd rather be a soldier with a mule and a mountain gun,

Than a knight of old with spurs of gold, a Roman, Greek or
Hun;For when there's something doing, they always send for me,

To start the row with a tow, row, row, from a mountain
battery;

To start the row with a tow, row, row, from a mountain
battery.

Here's to pack and aparejo, to cradle, gun and trail;

To the darned old fool, the battery mule, that's never known to
fail.

Then lift your glasses high and drink this toast with me:

Here's a how, and a how, and a how, how, how, to a
mountainbattery;

Here's a how, and a how, and a how, how, how, to the
mountainbattery.
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HORSES, TRACTORS AND

SELF-PROPELLED MOUNTS

A REPORT OF COMPARATIVE TESTS OF 75-MM. GUN105-MM.HOWITZER MOTOR
CARRIAGE, MODEL 1921 (CHRISTIE), AND75-MM. GUN105-MM. HOWITZER
MOTOR CARRIAGE,MODEL 1920 (HOLT MARK VI), IN COMPARISON WITH
EACHOTHER AND WITH HORSE-DRAWN AND TRACTOR-DRAWNDIVISIONAL GUNS

THE FIELD ARTILLERY BOARD PREPARED THIS REPORT, CONDUCTING TESTS
FROMJANUARY TO JUNE OF THIS YEAR. THE OBJECTS SOUGHT WERE TO
DETERMINE THE TACTICAL

USEFULNESS, IF ANY, OF SELF-PROPELLED MOUNTS FOR LIGHT GUNS AND
HOWITZERS; TO

DETERMINE THE COMPARATIVE ADVANTAGES OF THE HOLT MARE VI AND THE
CHRISTIE

PRINCIPLES OF DESIGN; A COMPARATIVE STUDY OF THE SELF-PROPELLED
TYPE AND HORSE-

DRAWN FIELD ARTILLERY; AND A COMPARATIVE STUDY OF THE
SELF-PROPELLED TYPE AND

TRACTOR-DRAWN FIELD ARTILLERY.

THE mobility and tactical tests covered by this report, being
largelycomparative in purpose, were carried on simultaneously with
the Christieand the Mark VI, Holt mounts, which were run over the
same routes and

were called on for the same tasks, except where failure of one
or the otherof these mounts during, or prior to a test, rendered it
necessary to eliminateit from that particular test. In this
connection, it seems proper to inviteattention to the fact that, as
shown in the individual reports transmittedherewith, such failures
manifested themselves more often in the Christiethan in the Holt
Mark VI.

In the conduct of these tests and in the preparation of its
report, theBoard gave, it is believed, all due consideration to the
fact that both ofthese self-propelled mounts were in a partly
worn-out condition when

received at this post; and that both required extensive repairs
in theOrdnance shops before tests could be begun. Further, in the
conduct of thetests, the Board has followed so far as available
facilities and thelimitations of the vehicles would permit, the
test programme originallyprepared and submitted to the Chief of
Field Artillery. This programme, theBoard has regarded as the
approved scheme of test as it was never directedto be departed from
except in one minor particular.

Also, in its study of this subject, the Board has made every
effort to

arrive at what may be called the genesis of the idea of
self-propelledmounts in the American service, to the end that it
might the moreintelligently consider and comprehend the reasons for
the design anddevelopment of such mounts as given in the
proceedings
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of the Calibre Board. In its study of this feature of its
problem, the FieldArtillery Board has found nothing that seemed so
detailed,

authoritative, or conclusive as two papers prepared by
LieutenantColonel A. M. Chase, Ordnance Department, and
transmitted, underdate of March 19, 1919, from the Office, Chief
Ordnance Officer,Hdqrs. S.O.S., A.E.F., to the Chief of Ordnance,
Washington, D. C. Thefirst of these papers is a lecture delivered
at the Army Centre ofArtillery Studies at Treves, March 8, 1919,
and the second is asupplementary paper covering more fully "the
points raised in thediscussion of the S.P.C.G.M. (self-propelled
caterpillar gun mount)which took place during the reading of the
first paper." Appended to the

supplementary paper is one prepared by General St. Claire
Deville,Inspector General of Artillery, French Army.

Insofar as they relate to self-propelled mounts and tractorized
artillery,rather than to motor transport in general, the Board must
later takeoccasions to consider the above-mentioned papers at some
length; since, toa much greater extent than anything else it could
find, they at least seem, asalready stated, to contain the genesis
of the idea. To what extent, if any,these papers, or the views they
set forth, may have influenced therecommendations of the Calibre
Board, it is beyond the province of the

Field Artillery Board to speculate. Any consideration of the
exact purposefor which they were originally prepared is foreign to
the issue presented tothe Field Artillery Board. It seems proper,
if not essential, however, that theBoard should set forth at this
time its view that these papers, moreparticularly perhaps those of
Colonel Chase, are remarkably able pieces ofspecial pleading, in
which it is attempted to arrive at a solution of mostimportant and
difficult problems by a too hasty process of reasoning, basedupon a
consideration of only half truths, and of impressions and opinions
ofquestionable value that are considered as established facts.
While there are

in these papers much that is true and much that is able, they
contain manytactical deductions, direct or inferential, with which
the Board is entirelyunable to concur.

These preliminary considerations of the views, plans and methods
of theBoard, have seemed to it more or less essential to a proper
appreciation ofthe body of the report.

It was the purpose of the Board, in accordance with what may
beconsidered the approved test programme to have its tests
cover:

1 Critical examination of carriages..2. Mobility tests.3.
Tactical tests.
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The critical examination of carriages, being covered at length
in theindividual reports, are best omitted from this paper. The
mobility and

tactical tests, conducted in part separately and in part
simultaneously, weredesigned to throw light especially upon the
following points under themobility heading:

(a Ability to hold road.)))

e).)

))))))))

(b Noise and visibility.(c Comfort of crew.(d) Time to change
from wheels to track and vice versa

(Christi(e Effect of barbed wire and obstacles on Christie
tires.

(f Condition of Christie tires after running on track.(g Ability
to run at low speeds.(h Ability to run at side of road.(i Stopping
and backing.(j Ability of Christie to manuvre in either
direction.(k Action in passing road blocks.(l Comparative distances
and time involved.(m Time required to harness and bring up
teams.

(a) In initial tests to determine the ability of these
self-propelledmounts to travel at considerable speeds over good
roads, it developed,incidentally, that the Christie would not hold
the road when on wheels. Theseparate report on the Christie states
in this connection: "Twenty mileswere travelled over concrete,
gravel and sand-clay surfaced roads. TheChristie mount operated
well without tracks over concrete and gravel-surfaced roads. In
passing over soft places, the centre wheels, althoughraised to
their highest point, would strike the ground and thus
causedifficulty in steering. On clay roads which are considered as
improvedroads in this section of the country, the wheels broke
through the surface tosuch an extent that it was impossible to
operate without tracks. It was notpossible to turn out to one side
on the surfaced roads with the Christiemount, as the wheels would
bury on the side of the road bed. A nine-tonvehicle on wheels is
clearly not fit for operation over anything but goodmacadam or
concrete roads, or sand-clay roads in very dry seasons of theyear.
Even then it has to 'hog' the greater part of the available space
excepton very broad boulevards."

On the twenty-mile run referred to the Mark VI mount failed to
cover quite

half the distance, but operated satisfactorily while it operated
at all. On asubsequent date a test was conducted expressly to
determine the road holdingability of these mounts. The Christie
slid off into the ditch when attempting topass another vehicle
stalled in the middle of the road. The Mark VI passed the
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stalled vehicle without trouble and towed the Christie out of
its difficulties.In this connection, it should be stated that
accompanying motor cars also

turned the stalled vehicle without trouble.(b) With tracks
removed, the Christie makes no more noise than an

ordinary truck. With tracks installed, the Mark VI and the
Christie are bothequally noisy, though possibly no more noisy than
an ordinary five or ten-ton tractor. Neither could possibly operate
on a still night within 2500yards of a listener without being
heard. It is much to be regretted thatneither of these vehicles can
be included in a sound-ranging test now incontemplation by the
Field Artillery Board.

So far as visibility is concerned, it was not possible to
conduct any

satisfactory tests as no facilities were available for taking
aerialphotographs. So far as terrestrial observation alone is
concerned, testsindicated that the Mark VI and Christie mounts are
equally visible, thatboth have less visibility than a horse-drawn
and more visibility than a smalltractor-drawn gun. This assumes
that the mounts are not giving off smokewhen being observed. It
should be noted, however, that both mountsusually do give off a
very excessive amount of smoke.

(c) So far as the comfort of crew is concerned, it is a measure
of therelative discomfort and not of comfort that must be
considered. There is no

comfort with either mount. The Mark VI occasions less discomfort
thandoes the Christie. On neither mount is any provision made for a
gundetachment. Neither the human frame nor the ammunition are
designed towithstand the heat generated by either machine. Men will
of necessity paythe penalty of burned clothing and blistered
tissue; powder, from greatincrease in temperature will possibly
develop dangerously high velocities.In this connection, attention
is invited to the fact that there is no reason tosuppose that
ammunition boxes would remain in place on either mountwhen going
over bad country.

(d) The log reports attached to individual reports show that
from 45minutes to one hour are required for changing from wheels to
tracks ifoperating personneltwo mendo the work. If extra men are
carried,which necessitates additional vehicles, the time required
may bereduced. The Holt being on tracks at all times does not have
this fault. Itmust be understood that unless the Christie be on
reasonably hard andlevel ground, it is practically impossible to
effect the change fromwheels to tracks at all. The necessity for
the change must be foreseen;and it must be effected on favorable
ground and before it becomesnecessary.

(e) and (f) The effect of barbed wire and obstacles on
Christietires was not tested. The vehicle could not be operated
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enough to produce any appreciable wear on the tires or get it to
wheresuitable obstacles, as shell holes, could be found. The rubber
pads on track

shoes of the Mark VI, Holt were practically all worn off when
the vehiclewas received here from Fort Sill.

(g) and (h) The ability of these mounts to run at low speeds and
atthe side of road was thoroughly tested in two runs designed
primarily todetermine their possibilities, first, as part of a
column (Infantry) movingover a route requiring detours; and second,
their tactical possibilities inrunning a considerable distance over
good roads and then moving ashort distance across country to
position. In the first test, they wereaccompanied by a horse-drawn
section, and by Holt T-35's and

Fordson's, each pulling one-axle loads. The divisional tractors
were notin condition to participate in this test. In the second
test they wereaccompanied by trucks carrying 75-mm. guns and
caissons, Fordsonand T-35 tractors and pulling water carts, and
other trailers. In the firsttest, it was contemplated to march at
from two to two and one-halfmiles per hour for five hours, with ten
minutes halts per hour;occasionally turning off the road for
greater or less distances to simulatethe making of longer or
shortage detours around road blocks fromvarying causes. In this
test, both the Mark VI and the Christie failed

absolutely; the latter going out of the test at the first
detour. Bothoverheated to a crippling extent as a result of the low
speed. The lighttractors functioned much better than did the Mark
VI; but all proveddistinctly inferior in mobility and certainty of
action off the roads to thehorse-drawn section. In the second test,
it was contemplated to runthese mounts on roads, in general, very
good for this section of thecountry, for a distance of some fifty
miles and then operate them acrosscountry to selected positions.
Both the Mark VI and the Christie failedabsolutely on this test;
also one was about as bad as the other.Overheating and mechanical
difficulties were responsible for thefailures. These self-propelled
mounts took practically all day to make30, and six hours to make 24
miles. It should be distinctly pointed outthat no restrictions were
placed upon the speed at which they were totravel; and that an
entire regiment of horse-drawn artillery, with itstrains, could
have made the entire 30 miles, the good roads beingconsidered, in
not much over six hours; and this without damage tomatriel or
animals in good condition. It should also be pointed out thaton the
following day, when attempting to make the return trip,
neitherself-propelled mount succeeded in getting back to the post.
The MarkVI made a total of 18 miles on the return trip while the
Christie wasable to make only one. Both finally had to be towed
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back by tractors. The trucks, carrying light tractors, 75-mm.
guns andcaissons, and pulling trailers, made the entire distance
without trouble; and,

when released from the self-propelled mounts, at a good
speed.(i) and (j) Both self-propelled mounts were entirely
satisfactory in

stopping and backing. The Christie, if anything, travelled
moresatisfactorily when in reverse than when going forward.

(k) The remarks under previous headings seem sufficient
todemonstrate that in the matter of passing road blocks, the Mark
VI isinferior to the horse-drawn gun; and that the Christie mount
is possessed ofonly very limited power in this respect.

(l) No comparative records were kept under this heading; since,
underit, the Christie mount was hopelessly outclassed by the Holt
Mark VI,which was, in its turn, almost as badly outclassed, so far
as certainty ofperformance is concerned, by a horse-drawn
section.

(m) In view of the general unreliability of the motors of both
self-propelled mounts, it seemed useless to make any records under
thisheading. The time required to harness teams and bring them up
will dependlargely upon the distance by which they are separated
from the guns. Thetime required to start a cold motorunless it be
too colddoes not differ

materially from the time required to harness the teams. If,
however, themotors be overheated, which after any great amount of
difficult going theyordinarily were, it is usually impossible to
start them at all until after theycool. This not infrequently took
an hour or more; and sometimes it wasnecessary to start them with
another tractor.

Under the tactical heading, the mobility and tactical tests,
which asbefore stated were conducted in part separately and in
partsimultaneously, were designed to throw light especially upon
the

following points:(a Use as accompanying guns.)

)

)

)

)

t).

)

)

)

)

(b Use as renforcing artillery.

(c Use as roving guns.

(d Use as divisional batteries.

(e Visibility of trails in air photographs.

(f) Visibility and defilade required in each case (day
andnigh

(g Ability to march with infantry.

(h Ammunition supply and replacement.

(i Gas and oil supply and replacement.

(j Ease in transport by rail and water.
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In addition to many other tests and requirements, which lack
offacilities or total unsuitability of the mounts prevented the
Board from

carrying out, there may be added to the above list.(k At the
conclusion of g under mobility heading assume a

tactical situation which will require a daylight change
ofposition with observers in assumed enemy O.P.'s
reportingeverything seen or heard. Same problem to be assumed
andexecuted at night, motors being cold at the start, sections
tomove forward to assumed advanced positions over obstaclessuch as
shell holes, trenches, wire or accidents of the terrain,limbers and
tractors being in proper tactical p

)

ositions at start

(l)d and with self-propelled mounts, motors of the latter

(mand horse-

(n)of the other mount to get it out of difficulty and into

) and (d). These headings will be discussed at lengthsub

alitytha v

ce as to visibility or of defilade required by thetwo

y ofeac r

ation is concerned, may be regarded as theequ

(k) At the conclusion of test ( der the mobility heading,

478

of test.Test comparative ability to change front of firing
battery by

hanbeing cold.

) Assume a tank problem requiring the occupation of a
positionfrom readiness. Motor mounts, tractor-drawndrawn guns to
solve same problem in turn (actual firing).

Each motor mount being disabled, mired and ditched,
testabilityposition.

(a), (b), (csequently.(e) No air photos were taken because
facilities were not available. The

Christie and the Mark VI, Holt make tracks in the sandy soil of
this loct ha e about the same visibility as those made by a
five-ton tractor.

(f) No material differenself-propelled mounts.

(g) Covered under mobility heading.(h) No tests of ammunition
supply and replacement or (i) of gasoline

supply and replacement were made. Neither vehicle provides
anypracticable means for carrying ammunition; no means of carrying
orreplacing ammunition were available that were in any way suited
foremployment with a mount of this description. The gasoline and
oilconsumption of both vehicles is enormous per gun mile. The
suppl

h ca ried on the vehicle is insufficient for any continued
operation.

(j) No tests were made under this heading. Both mounts, so far
as

ease of rail and water transportivalent of a ten-ton
tractor.

g) un
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neither mount was considered in condition to be run further
without a moreor less extensive overhaul. Incidental tests of the
ability of these mounts in

the passage of obstacles were made from time to time during the
conduct ofother tests. In no case was it possible to get either
mount to so function asto pass a series of obstacles in any one
test. At no time was it possible toget either to run sufficiently
long to reach a locality in which there wereshell holes of any
size. In the passing of obstacles, the various means oftransport
should be rated as follows: 1st, horse-drawn; 2nd,
tractor-drawn;3rd, Holt Mark VI; 4th, Christie.

(l) This test was not made as its result would have depended
entirelyupon local conditions as to have rendered it valueless.
With guns on hard

ground, front can probably be changed more rapidly by hand than
withself-propelled mounts when cold motors have to be started.
Frequently,there is great difficulty in starting motors. In such a
case, even in badground, the change of front by hand would be more
rapid. On the otherhand, if motors start at once the change can be
more rapidly effected by theself-propelled mount. A change of front
of the self-propelled mount itselfby hand cannot be effected at
all.

(m) In the tank problem, neither of the self-propelled mounts
arrived atthe designated position due to mechanical difficulties.
The horse and

tractor-drawn guns arrived at the position and indulged in
simulated but notactual firing.

(n) In a test of crossing a swamp, both the Mark VI and the
Christiewere mired in succession. The Christie mount, working,
however, fromsolid ground, pulled the Mark VI out of its
difficulties. When the Christiemired in the same swamp, the Mark VI
was entirely unable to do anythingwith it. It should be stated,
however, that the Christie was far worse miredthan was the Mark VI;
so badly mired, indeed, that for a time it wasdoubtful if two
ten-ton tractors were going to be able to extricate it. Whenit was
finally extricated no difficulty was experienced in removing
itstracks.

The various tests conducted and the result thereof having
beendescribed in what, for this purpose, is believed sufficient
detail, it isnow time to answer the queries propounded in (a), (b),
(c) and (d) underthe heading of tactical tests. It must be
understood that the answersgiven refer to the particular
self-propelled mounts submitted for tests;and are based, for these
mounts, on the results of the tests andexperiments conducted by the
Board; and not upon any previous tests,or deductions drawn
therefrom, conducted by any other Board orindividual at some
different place.
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(a) Use as accompanying guns. On the answer to this question
mustdepend the answer to various others. If, for reasons of
unreliability, a

single self-propelled mount is unsuitable for use as an
accompanying gun,it seems evident that many self-propelled mounts
are unsuitable asrenforcing artillery and for use in strictly
divisional batteries. Anythingunsuitable for use in numbers to
constitute divisional batteries must beunsuitable for use in
smaller numbers as roving guns, since such gunsmust come from the
divisional batteries. This method of reasoningmanifestly, and
purposely, disregards the evident fact that certainty
andreliability of mobility is absolutely essential in any roving
gun eventhough such gun may not require quite the mobility of the
true

accompanying one.It is believed that what has already been set
forth shows conclusively

for these mounts that:

1st. They provide no means of carrying either gundetachments or
ammunition.

e.s.

rawn guns.y.

d.

r vehicle.e.

2nd. They cannot be depended upon, even on good roads andwithout
restriction as to speed, to cover a very reasonabledistance in
anything short of a very unreasonable tim

3rd. That they cannot travel at slow speed

4th. That in the matter of negotiating obstacles, they
areinferior to horse-d

5th. That they are very nois6th. That they cannot possibly be
man-handle7th. That they are always hard and frequently
practically

impossible to start without the assistance of anothermoto

8th. That, mechanically speaking, they are entirely
unreliabl

In view of all these objections, the conclusion, in the mind of
the Board,is inevitable that the self-propelled mounts submitted
for test are entirelywithout value as accompanying guns.

(b) Use as renforcing artillery. As any other method of
transportingguns seems to be much more reliable it is not
considered that these self-propelled mounts have any value as
supporting weapons.

(c) Use as roving guns. It is not considered that they have any
materialvalue for this purpose. The same reasons that make them
useless asaccompanying guns apply with nearly equal force to their
use as rovingguns.

(d) Use as divisional guns. The unreliability of these mounts,
in theform, not the condition, in which they were submitted for
test, is somarked that the substitution of them for horse or even
tractor-drawn
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divisional artillery, would be an act of most doubtful wisdom,
likely toentail most serious, not to say disastrous consequences,
under average

conditions of war.

It would seem that the Field Artillery Board would now be
quitejustified in coming to its conclusions and making its
recommendationswithout further study of the matter. However, there
can be no harm, whilethere may possibly be some advantage, in
considering at some length someof the statements made and
deductions drawn in the papers of ColonelChase already referred to,
and in the reports of a very differentlyconstituted Field Artillery
Board formerly sitting at Fort Sill, which, at a

previous date, gave much consideration to the subject of
self-propelledmounts as represented by the Holt Mark VII. This
machine, while notsubmitted for test to the present Field Artillery
Board, was in itspossession, and was incidentally frequently run
and compared with theChristie and the Holt Mark VI. The Board also
invites attention in thisconnection to memoranda from Major Pennell
and Captain Michener, FieldArtillery. The mounts referred to in
these memoranda are the Christie andthe Mark VI, Holt.

In his lecture at Treves, Lieutenant Colonel Chase states:
"Finally wefind specialization carried to the extent of
construction of entirely newvehicles such as the caterpillar gun
mounts which are self-propelled guncarriages on caterpillar
tracksan entirely new combination of existingunits but composed of
gun and tractor units of design tried and proved andnot introducing
any new fundamental problems requiring longexperimental
development."

It should be noted that the units making up the combination, if
takenfrom existing commercial or military models that have been
tested, require

no experimental development as units, but that the combination
of theseunits does require experimental development in order to
obtain a balancedand workable machine. In fact, from the results
obtained with the Christieand the Mark VI, Holt, the Board is of
the opinion that long experimentaldevelopment will be required.

On page 5 of the same lecture is found the following: "The horse
is anexpensive machine to transport. He eats when idle and he can't
be packed inthe hold of a vessel. He is susceptible to changes in
climate." With the firststatement, no one will take issue. It
should be noted, however, that while thehorse undoubtedly "eats
when idle," the self-propelled mount, or any otherform of tractor,
or for that matter truck, does not work at all when it is notfed
gasoline, oil, water, etc., including an enormous number of spare
parts
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and replacements. It is also true that a man eats when idle, and
that to dateno mechanical device has been invented which takes his
place as a fighting

machine. The statement that a horse cannot be packed in the hold
of avessel is not entirely correct and, even if it were, it should
be contrastedwith the fact that the condition of tractors after
having been packed in thehold of a vessel with other cargo leaves
much to be desired, to put it verymildly indeed. The Board has
reason to suppose that the opinions of fieldofficers of long
experience, who have within the last three yearsaccompanied
motorized artillery to the Hawaiian Islands, might throwsome
interesting light upon this subject. The statement that the horse
"issusceptible to changes in climate" affords much food for
reflection to every

officer of field, not to say war experience, who has ever been
responsiblefor the proper functioning of any number of tractors in
the hand of troops,even in garrison, during cold weather.

Continuing the quotation from the lecture cited, we find again
on page 5the following: "An idea of the great saving in ship
tonnage and freight carsby the use of motor equipment can be had
from the following: Take, forexample, a 155-howitzer regiment,
assume that the mobile equipmentexclusive of the guns, small arms
and individual equipment is to betransported. Assume that the
forage for thirty days' operation is also to be

carried, then consider the same outfit motorized and carrying
gasoline, oil,etc., sufficient to run the same distance as the
horses would cover in thirtydays. This assumption is for comparison
only as the motorized outfit canactually travel from two to four
times the distance possible for the horsedregiment.

"The horsed regiment will require 13,010 ship tons. The
motorizedregiment 3767 ship tons. The great difference is caused by
the impossibilityof utilizing the ship economically when horses are
carried, whereas, thetractors, etc., can be packed in solid with
other supplies. Compared on a

basis of freight cars, French type, the horsed regiment will
occupy 308cars, whereas the motorized regiment will need 128. From
these figures,the advantages of motorization, so far as economizing
ship and railfacilities, is apparent."

There is so much about the above quotation that is self-evident
that it isnot entirely clear to the Board why the statements were
ever made. However,they give occasion for certain comments rather
pertinent to the issue. It is notclear why Colonel Chase excludes
guns, small arms and individualequipment from the matriel to be
transported. The chief, and in thisconnection, by far the most
valid advantage of the motorized regiment whichhe visualizes, lies
in the fact that, because of the smaller tonnage required,it can be
more readily transported as a complete and thoroughly equipped
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combat unit, ready to take the field the moment it lands,
without having towait for horses, guns, etc., that may be separated
by days or miles from the

personnel. This fact he seems to have overlooked; or at least,
he makes nomention of it. It is not clear why thirty days' forage
or thirty days' gasolineand oil, not to mention spare parts, should
be included in the cargoes. Theforage would more usually be found
in the country in which operationswere conducted; and the gas and
oil, if not found there, would ordinarilyfind their way into tank
ships designed to handle such supplies in bulk andin the most
efficient manner. In any case, neither the horsed nor themotorized
command could carry supplies for any such period. If a"motorized
outfit" is to be considered as a command equipped with

tractors, it will certainly be surprising to officers of long
experience withsuch commands to find one that will make sixty miles
a day for thirty days.This assumes that the horsed regiment will
average only fifteen miles perday.

The importance of the above quotations, however, lies not in any
lightwhich they throw on the relative merits of horse-drawn and
tractor-drawnor carried light guns. This question is one which the
Board is not directlydiscussing in this particular connection. The
quotation is made andcommented upon because it rather voices an
idea, which seems to be

growing, to the effect that it is ease and cheapness of
production andtransportation which must regulate the type of weapon
to be used in war,and not the relative efficiency of the various
weapons and equipmentsavailable. The Board intentionally goes out
of its way to make thefollowing points and sound the warning which
they contain, vis.:

1st. While war has its economic aspect it is not an
economicalmeasure.

best results.

ve to do, and in which they give their lives.

2nd. It is the equipment which is best suited to the work, and
notthat which is the cheapest or easiest to produce and

transport, which in the end gives the3rd. The using services,
that is the men who actually do the

fighting, are the ones who in the end will force theproducing
and transportation authorities to so adjust theirproduction and
transportation problems as to furnish thatwhich is the most
efficient. They will not permitconvenience of production and
transportation to reignparamount over their views as to what is
best suited for thework they ha

It is useless to advance very minor advantages for any new type
ofequipment until it has demonstrated that it is superior for the
purpose forwhich it is intended to that which is already
available.
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Continuing to quote from Colonel Chase's most interesting
andinstructive lecture, the Board finds the following: "The
caterpillar tractor

has positively demonstrated its ability to cross terrain
impossible for horsedvehicles to negotiate." The Board is somewhat
at a loss to know where,when, how and under what circumstances
anything of the kind was everdemonstrated, conclusively or
otherwise. The statement is certainly atvariance with the results
of any tests conducted by the Board, andconsequently the Board
ventures to question the conclusiveness of thedemonstration.

In his next paragraph, Colonel Chase states that: "Tests in very
muddyterrain, as well as the experience with caterpillar tractors
at the front,

absolutely demonstrated the superiority of the motorized
equipment overthat of the horsed." Since Colonel Chase makes this
assertion, the Boardwill not venture to deny that something of the
kind may have beendemonstrated under some special and unusual
conditions. That any suchstatement is generally true, however, the
Board can by no means admit,since it is quite at variance not only
with the results of its own tests, butwith the observation and
experience of those of its individual members ofthe longest and
most extensive campaign experience.

On page 7 of the lecture quoted from is found: "Production
of

mechanical vehicles is flexible and practically unlimited as to
quantity, it ispossible to concentrate the manufacturing facilities
for war purposes and toreach a high rate of production within
twelve months as compared with thenecessity for depending upon
existing supplies of animals in case ofemergency." The Board cannot
resist the conviction that such comment issomewhat meaningless.
Twelve months is a long time to wait in war for asufficient supply
of motive power. The existing supply of animals in thiscountry at
the present time is enormous, and is immediately available.

On page 8, Colonel Chase gives some figures as to the number
ofpairs of shoes that can be manufactured from the leather required
to makeharness for one regiment of 155-mm. howitzers. The Board is
notprepared to accept the entire accuracy of the figures given, and
isconstrained to the belief that, even if correct, they show
nothing morethan a somewhat imaginary advantage of motorized
artillery. If the shoeswere made lighter, doubtless a still greater
number of pairs could bemade. If steel collars and rope traces were
used in the harness, lessleather would be required. If fewer motor
vehicles were employed, thesupply of alloy steel would be less
taxed and more of it made availablefor gun forgings. Such purely
academic and fanciful statements serve noother purpose than to
indicate characteristics. It is a popular but mostfallacious form
of reasoning, to state characteristics, and then, without
careful
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analysis, assume that they constitute advantages. Such reasoning
is apt tolead only to false conclusions.

Again on page 8 is found the statement: "Maintenance of a
motorvehicle by mechanical repair shop units and a system of supply
ofmechanical parts is a more certain quantity than maintenance of
horsesunder war conditions with the uncertainty of amount of loss
due to sicknessand accident." This statement may or may not be
true. Maintenanceproblems are not solved either by ignoring or by
talking about them. Fromthe best information available to the
Board, the maintenance problems werenot solved during the late war
in a manner at all satisfactory to the usingservices; nor can it
ascertain that their solution in the future is regarded by

maintenance experts of experience in any other light than that
of a mostdifficult and uncertain task. In this connection, it may
be well to inviteattention to page 21 of this lecture where it is
stated that: "At the close ofhostilities, however, there were in
production large quantities of 2-toncaterpillar tractors which
would have been used to replace the horses in the75-mm. regiments
within the next six months." The Board, four years afterthe above
was written, has tested no less than three 2-ton Ordnancetractors
specially designed to pull 75-mm. guns. Not one has provedentirely
satisfactory, and not one has, except in the matter of speed,

demonstrated the same reliability or bad ground covering
capacity as theold time-honored method of animal draught. The
tractors referred to byColonel Chase have since been withdrawn from
service, after test, asmechanically worthless.

On page 23 of the lectures quoted from is found this statement:
"Theadvantage of having the tractor always with the gun, ready for
immediateaction in case the gun position had to be changed, is very
great ascompared with the necessity of bringing the caterpillar
tractors up from therear when it becomes necessary to move the guns
from one position to

another." In the opinion of the Board, this alleged advantage is
subject toconsiderable doubt. In the first place, if the engine or
other part of themotive power of the self-propelled mount fails to
function, and it is theexperience of the Board that this usually
happens if the mount has had totravel any considerable distance
before arrival at position, then the guncannot be started toward a
new position until necessary repairs andadjustments are made.
Repairs and adjustments cannot be convenientlymade during
firing.

In this case, it would certainly be better to have the tractors
at adistance from the gun position undergoing repairs and
adjustments so asto be ready to limber onto the guns when necessary
to move to a newposition. The position of the tractors when
movement
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is contemplated is ordinarily not far from the gun position.
Considering thepower and limitations of field artillery with its
ability to fire at long ranges,

it should never be necessary to move only a short distance from
oneproperly selected position to another.

Continuing the lecture states: "With the self-propelled
caterpillar gunmount the batteries are able to move forward at any
time, immediatelyupon the receipt of orders, and the possibilities
of pressing home afavorable attack are vastly increased as compared
with the present methodswhich necessitates the infantry pausing in
its advance until the artillery canbe brought forward to new
positions." From the experience had with self-propelled mounts
during these tests, it is seldom that the self-propelled

mount will reach a position; and after arrival, so many repairs
andadjustments are necessary that there is no probability of
immediatemovement in any direction.

Furthermore, Colonel Chase's remarks are based upon a
misconceptionof facts. The delay in the following up by the
artillery is occasioned, by nomeans so much by the difficulties of
the going, or by any delay in bringingup teams or tractors, as by
the unwillingness of higher commanders to takeguns in any numbers
out of action so long as they can still reach theirtargets, even
for so important a purpose as to provide a constant close

support to the Infantry. Infantry attacks lose their impetus
after just aboutso long an advance, and are apt, even in the early
stages, to lack the power,if not the willingness, to make much
headway without the maximum firesupport of artillery that can be
given them. This support cannot be givenwith any large proportion
of the guns in motion.

Continuing on page 23 of his lecture, Colonel Chase referring to
thetransportation of ammunition states in substance that: "If the
ammunition-carrying vehicle is drawn by horses it is subject to all
of the difficulties ofhorse transportation; and if drawn by
caterpillar tractors it is limited to such

conditions of ground as can be traversed by a wheeled vehicle."
Now ithappens that comparative tests with the self-propelled
mounts, tractor-drawn vehicles, and horse-drawn vehicles,
demonstrated to the Board thatthe horse-drawn wheeled vehicles and
tractor-drawn wheeled vehicles fullyloaded did traverse ground that
was impassable for the Christie and theMark VI, Holt,
self-propelled mounts. If the tractor-drawn vehicles befitted with
caterpillar adapters instead of wheels, such modification
willincrease the cross-country ability of the vehicles. However, as
probablyninety per cent. of the travel of these vehicles is
normally over good roadsor across country over ground that is not
difficult, the Board believes thatthe increased trouble of
maintenance of caterpillar adapters over wheels,does not at all
warrant such substitution for light matriel.
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In his second paper, Colonel Chase summarizes the advantages of
theself-propelled mount as follows: "Advantagessuperiority of
accurate

control; quickness of mobility; ease of concealment; elimination
of twoseparate units where one will suffice; maintenance with
existing repairorganizations. Disadvantagesincreased weight;
disablement of self-propelling power by gunfire or accident."

When these self-propelled mounts are in working condition,
theyfunction accurately, during firing, for shifting fire; but,
when they are notin working condition, it is impossible to shift
fire beyond the limits oftraverse of the carriages, due to the
excessive weight of this mount makingit impossible of movement by
man power. There is no quickness of

mobility when the power plant fails to function. This is the
usual conditionwith these mounts.

The statement in regard to ease of concealment is absolutely not
correct.These mounts present larger targets, and are much more
difficult to concealwhile in position, than is the ordinary wheeled
mount drawn by horses orby tractors. The elimination of two units
is of most doubtful value with thepresent stage of development of
the self-propelled mounts. Themaintenance and repair of these
vehicles in any number is far beyond thecapabilities of existing
repair organizations.

Paragraph 107 of the Calibre Board states: "Self-propelled
mountswhile there is great promise for such mounts, those at
present in existenceand under test are, for the most part,
excessively heavy. The mostpromising at this time is the 75-mm.
gun, mounted on an approximation ofthe 2-ton tractor. This
mechanism, when mounted on a 4-ton trailer andhauled by the 3-ton
four-wheeled drive truck, is capable of going over goodroads at
considerable speed, and after being dismounted from trailer
canproceed across country under its own power. It has, therefore,
important

strategic and tactical uses." Just what these uses are
considered to be isunfortunately not stated.

So far as the mounts under test by this Board are concerned,
theremark in regard to excessive weight still holds good. The
statement thatthe most promising is the 75-mm. gun mounted on an
approximation ofthe 2-ton tractor (Mark VII) is still correct, as
shown by the experienceof this Board in the tests of the Christie
and the Mark VI, Holt. In thecomparative tests made, it was found
by the Board, that 75-mm. guns andcaissons, and either Fordson or
T-35 tractors, carried on trucks, withrolling kitchens, water
trailers, and machine-gun trailers, pulled astrailers, behind the
trucks, were capable of travelling over good roads atconsiderable
speeds. All necessary personnel, ammunition and supplies of the
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organization can be carried on the trucks and trailers and
accompanyingmotor cars, motorcycles, etc., of the organization.
When carried in this

way, long marches may be made with the probability of arrival
atdestination of practically all of the vehicles.

No special arrangements or facilities are required for rapidly
loadingand unloading at points where it is required that
organizations leave theroad and proceed across country to position,
utilizing the tractor motivepower. Embankments and cuts may be
utilized as unloading points orramps may be improvised from
materials available; or timbers, or shortsections of railroad iron,
may be carried for improvising ramps.

It, therefore, seems to the Board that the important strategic
and tactical

uses contemplated by the Calibre Board, whatever they may be,
canprobably be accomplished by using existing commercial types of
smalltractors and wheeled guns (75's) carried on trucks.

The Calibre Board, paragraph 31 of its report, intimates,
insubstance that the future limit of weight for divisional guns
will be thesupporting power of the light pontoon bridge equipment.
With thistheory, for reasons into which it is not necessary to
enter in thisconnection, the Board is by no means prepared to
concur. However, it isperhaps as well to indulge in some
consideration of this idea inconnection with the figures and
statements on page 3 of Colonel Chase'ssecond paper. Here the
weight of the 75-mm. S.P. G.M. is given as8010 pounds. While this
represents just about the supporting power ofthe light bridge
equipment it is less than one-half the weight of theChristie
mounting and only about sixty per cent. of the weight of theHolt,
Mark VI, self-propelled mount. The Holt, Mark VII, the lightestof
the 75-mm. self-propelled mounts of which the Board hasknowledge,
weighs more than twenty-five per cent. more than the lightbridge
capacity assumed. Referring to the figures given for
bridgecapacities on page 31 of the paper referred to, it is at once
seen that,absolutely contrary to Colonel Chase's statements, there
is no reason tosuppose that any of the self-propelled mounts so far
produced can crossmany of the "ordinary country road bridges" if
indeed they can cross any ofthem. This takes no account of the many
dilapidated and heart-breakingbridges and culverts in which this
country abounds, which it is possible tocross with light artillery
only by unhitching the horses, and taking themacross not over a
pair at a time, and unlimbering the gun and man-handlingit over, or
pulling it at the end of a prolonge. In such emergencies,
thetractor-drawn gun has an immense advantage over the
self-propelledmount; but it works at a great disadvantage as
compared to the horse-drawngun. It is usually forgotten, but should
always be remembered, that, regardless
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of what may be its weight pressure per square inch of track, the
tractorrepresents a dead weight load of just so much between points
of support on

a bridge. A bridge that will just carry a 3000-pound field gun
and no morewill not stand up under a 4000, let alone a 7000 or
10,000-pound tractor.Colonel Chase's estimated weight of the
155-mm. howitzer S.P.C.G.M.13,000 poundsis so singularly in error
that no consideration of its bridge-crossing power is called
for.

The Board was much struck by, and invites particular attention
to, thefollowing objections made by a former Board sitting at Fort
Sill, to theHolt, Mark VII, S.P.C.G.M., which, so far as the
observations of the

present Field Artillery Board permit it to judge, is far
superior in almostevery respect, to either the Christie or the Holt
Mark VI:

"(a The failure of the power unit involves the loss of the use
ofth

)e gun.

)squad.

) .

tion of the gun.

ed.

)troyed.

mount.

)possible.

n."

"(b The weight of the gun and mount prevent its movement bythe
gun

"(c The motive power is not available for other work

"(d) At least two units of motive power are necessary for
theservice of each piece; one for the transportation ofammunition
and one for the transporta

"(e) The target is larger in firing position than when a
separatepower unit is us

"(f When under effective fire, the motive power as well as
thegun may be des

"(g) The construction of a gun emplacement for such a weaponwill
require a much greater amount of work than for theusual type of
gun

"(h Secret occupation or withdrawal from position will bealmost
im

"(i) The upkeep and repair of the power plant are
impracticablewhile the mount is in the firing positio

With the above remarks, the present Field Artillery Board is in
fullaccord.

The minority report of the Fort Sill Board referred to suggests
apossible use for the S.P.C.G.M. as anti-tank guns. The present
FieldArtillery Board concurs in this idea subject to the provision
that theS.P.C.G.M. can be depended upon to function in a reasonably
prompt andcertain manner. In its experience, however, nothing of
the kind can beexpected from any of the self-propelled mounts that
it has seen.
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The minority report of the Fort Sill Board referred to states
that for useas an accompanying gun that the Mark VII furnishes the
smallest mobile

target of any type of equal power proposed to date. This is not
true of theChristie and Mark VI, Holt, submitted to the Board for
test. Fordson's T-35's, or other light tractors of equal ability,
pulling one-axle loads, furnishconsiderably smaller targets than do
either the Christie or the Mark VI.

If necessary, light shields may be fitted to the small tractor
and its loadwith greater facility than to the self-propelled
mounts.

The minority report referred to also suggests that a possible
use for self-propelled mounts is "to accompany a fleet of tanks."
The present FieldArtillery Board is of the opinion that guns and
mountings should be

designed to meet certain specific requirements, not that the
using servicesshould be called upon to find possible uses for them
when general uses donot seem to exist. Doubtless a self-propelled
mount could be used toaccompany a fleet of tanks until it broke
down or until it was put out ofaction; which, in view of its entire
lack of protection for personnel, wouldprobably be most promptly.
Furthermore, it is not seen why a lighter gunmounted in a tank, or
even the same gun mounted in a heavy tank, wouldnot be far more
desirable.

On page 36, Appendix A, General Deville states: "If a few
horse-drawnbatteries are preserved, it could only be with a view to
disposing of acertain minimum number of guns in the event of a
shortage of gasoline. Butit must not be forgotten that modern
warfare is impossible withoutgasoline, and that any power not
having arranged for a continuous supply iscertain to be
defeated."

Now a few guns, in the event of a shortage of gasoline, are not
going todo any good if the gasoline shortage lasts for any length
of time. Horse-drawn guns, light, should either be maintained in
numbers because they are

better than gasoline-drawn ones, or else they should be done
away withbecause some other method of traction is better. There
seems to be no suchhalf-way course as General Deville suggests. The
statement that gasoline isessential to modern war is not correct so
far as artillery is concerned. Notonly can the horse do most of the
artillery work that anyone ever thought ofhaving done by motors,
but steam has been and can still be used, not onlyfor tractors, but
for automobiles and trucks. Gasoline is convenient, yes;very
convenient; essential, no.

General Deville continues: "I am not considering the possibility
of

complete want of gasoline, but a temporary shortage
necessitatingeconomy. In any case, artillery tractors will tend to
disappear."Considering a war of movement and the not unlikely
possibility of
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aggressively handled cavalry riding across a line of
communications, itwould be most interesting to know just what
General Deville means by a

"temporary shortage." Such a lack of gasoline as would paralyze
movementof divisional guns for two days would probably spell
absolute ruin. Thathorses are able to march, and men to march and
fight, when no rations havebeen available for forty-eight hours, is
a fact that the records of theConfederate Armies, at least, in our
own War of the Rebellion will amplyprove. The Board cannot admit
the statement that "Artillery tractors willtend to disappear."

Omitting his next paragraph, General Deville continues:
"Artillery oncaterpillar mounts is more mobile on uneven ground
than horse-drawn

artillery, and very much more so than tractors. In the field, it
is not moredifficult to look after the motor than to look after the
horses, and the motorconsumes nothing when not working."

The first sentence voices an idea that the Board is constrained
to believeis absolutely false unless the General refers to horses
that are attempting topull a load way beyond animal power, or
unless the tractor be very greatlyoutclassed by the load behind it,
or unless he refers to caterpillar gunmounts and the wheeledRenault
tractor. Under any other assumptions, theBoard considers the
statements inexplicable. It is not more difficult to look

after motors in the field than it is to look after horses.
However, the motor,without attention does poorer work possibly than
does the horse. Thecontention that the motor consumes nothing when
not working is old, andis, and never was, anything more than a
catch phrase. The motor is nothingbut a mass of metal without life,
which does nothing unless fed. The horsefor a time will work
without food; he has a life to give; and, like thesoldier, he gives
it when called on to do so.

It is now believed that sufficient consideration has been given
to suchliterature upon the subject as the Borad thought of especial
value, and thatsufficient comment has been made to demonstrate the
very speciouscharacter of not a few of the arguments in favor of
self-propelled caterpillarmountings for light guns.

Conclusions: Self-propelled mounts, as judged by these submitted
fortest, are, in their present form of development devoid of
tactical usefulnessfor light guns and howitzers.

The Holt type, judged even only by the Mark VI, is superior in
design,reliability and performance to the Christie; but there is no
possibility of somodifying the existing design and assembly of
either of the two types as tomake it acceptable for general field
artillery purposes.

So far as divisional guns and howitzers are concerned there
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is no reason to even consider self-propelled mounts as
substitutes for horse-drawn artillery. To make such a substitution
in the present state of

development of the self-propelled mount would be little, if any,
short ofmadness.

So far as divisional guns and howitzers are concerned there is
no reasonto seriously consider self-propelled mounts as substitutes
for tractor-drawnartillery. To make such a substitution, in the
present state of developmentof the self-propelled mount, and in
view of the promise given by lighttractors as emergency prime
powers for one-axle loads, would be an act offolly likely to
involve serious, if not fatal, consequences.

Recommendations: 1st. That further experimentation on 75-mm.
gunand 105-mm. howitzer self-propelled mounts be absolutely
discontinued sofar as any use for divisional artillery is
concerned.

2nd. That when, and not until, experiments with heavier calibre
self-propelled mounts may indicate the possibility of a very
material weightreduction, further work be undertaken on a
self-propelled mount for 105-mm. howitzer and 75-mm. gun with a
view to developing, if possible, aspecial vehicle that may have
some value as a mount for a special gun. asan anti-aircraft or
anti-tank one.

3rd. That the conditional recommendations for work on a special
gunmounting be considered as based largely upon an unwillingness on
the partof the Board to take a definite stand against experiment,
within reason withsmaller calibres; since it is the belief of the
Board that development alongthis line, if such development be
possible, may be made more difficult ifabsolutely confined to the
larger calibres.
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SOMEWHERE, within the broad scope of tactics there is that which
forlack of a better characterization may well be called the
mechanics of battle,the word technic not fully embracing the idea
of fire as a force applied for aparticular purpose. This is
especially true in the case of artillery fire sincethe guns
discharge their tactical mission less through movement than

through position. Furthermore, although their placement is a
primary factorin their correct employment, the problem of applying
the energy which isto be developed with them remains to the
tactician even after they areemplaced. It is undoubtedly true that
a fire effect must be developedthrough correct technic, but that
technic must apply the effect inaccordance with sound mechanical
principles.

Are we to drive the enemy from his chosen position? If so, the
force ofthe artillery must be applied in one way.

Are we to hold the enemy to his position yet deprive him of the
power

to destroy an infantry anxious and willing to close with him? If
so, we mustexert the force of the supporting artillery in still
another way.

In either case the method employed must embody correctmechanical
principles, as much so as if by means of a fulcrum we are tomove a
stone with a crowbar, or with an axe we are to fell an
oak,otherwise we may utterly defeat our object. When we begin to
view thetactical mission of the artillery in this light we shall
execute thatmission more intelligently.

The point under consideration may be illustrated by the
relativelystupendous battle of Gettysburg in which the task fell to
theConfederate Army, or the assailant, of attacking the Federal
Army in aposition which proved to be impregnable for the infantry.
And I think itcan be shown that the destruction of the flower of
Lee's Army by Meadewas due, in the last analysis, to mechanical
faults in the Confederateattack.

On July 1st, Lee found himself unable to break off the contact
which A.P. Hill through his impetuous action of that day had gained
with the FederalArmy, while Meade had been led away gradually from
his chosen defensiveposition behind Pipe Creek through the
necessity of reinforcing first, Buford,then Reynolds, then Howard.
Indeed, the heights overlooking Gettysburg,like a great magnet,
seem to have drawn both armies from afar, neither
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being able to resist the attraction of that position. The result
was that Leebecame hopelessly committed to the offensive on July
1st, while Meade

was compelled to occupy the very position upon which Lee and
Longstreethad agreed before leaving Virginia to fight a defensive
action.

The Federal position of July 2nd and 3rd at Gettysburg has been
likenedto a fish hook, with Little Round Top on the south at the
end of the shank,Cemetery Ridge forming the shank, Cemetery Hill at
the bend, and Culp'sHill on the north at the point of the hook.
With unturnable flanks in thisposition, Meade passively awaited the
assault of Lee, opposing to theConfederates a battle line about
three miles in extent.

Opposite the shank of the Federal hook nature had marked out
with a

bold hand a frontal position for the Confederate Army along
SeminaryRidge paralleling Cemetery Ridge, at a distance
approximating the extremeeffective range of light artillery in
1863, or in other words, at a distance offrom 1500 yards to one
mile.

It is not proposed to discuss here the mooted question of when
orwhere Longstreet was expected to bring his corps into action for
thepurpose of delivering the main assault. The fact is that by
nightfall ofJuly 2nd Hill's, or the 3rd Corps, had established
itself on SeminaryRidge with a line extending from the Hagerstown
Road on the north to a

point almost opposite and west of Cemetery Hill, the entire
corpshaving been deployed. Connecting with Hill at the Hagerstown
Road,Ewell, as he arrived from the north, had deployed his corps,
or the 2ndCorps, in a line concentric to Culp's Hill, and passing
through the townof Gettysburg with its flank resting on Benner's
Hill east of Rock Creek.The artillery of these two corps had
bivouacked during the night of July1st along the line generally in
rear of the infantry. Of the 2nd CorpsLatimer's Battalion occupied
Benner's Hill, while Jones' and Dance'sbattalions remained in rear
of Johnson's Division (left division ofEwell's Corps) in readiness
to move upon Culp's Hill should it be takenby Ewell. Carter's and
Nelson's battalions had been posted upon theridge north of the
town. Of the 3rd Corps Pegram's, McIntosh's, Lane's,Poague's, and
Garnett's battalions occupied positions along the rearcrest of
Seminary Ridge. Thus it is seen that neither Brown and Walker,the
chiefs of artillery of the 2nd and 3rd Corps, respectively,
norGeneral Pendleton, Chief of Artillery, Army of Northern
Virginia, hadany idea of manuvring to obtain positions from which
the artillery ofthe 2nd Corps north of the town might cross its
fire with that of the 3rdCorps upon the hostile position.

Longstreet's, or the 1st Corps, being set in motion from the
rear earlyon the morning of the 2nd, was deployed in lineal
formation
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during the afternoon of that day on Hill's right, prolonging the
Confederateline southward and casting Lee's right flank opposite
Round Top. In these

opposing positions, Meade, with a front of three miles, was able
to bringinto action not less than 40,000 muskets and 100 guns per
mile, while Leewas able to deploy but 13,000 men and 40 guns per
mile on the exteriorline.

Despite Lee's numerical inferiority and the difficulties
inherent to hisposition by reason of its concavity toward the
enemy, there were, however,compensatory advantages for him since he
retained the absolute freedom todispose his artillery when and
where he might see fit along a line of semi-circumvallation, or
upon the are of a circle, while the Federal Artillery

must needs remain at the centre. In other words, the Confederate
gunsmight have been posted on the rim of a wheel while the Federal
gunsremained at the hub. Thus, the one, widely dispersed and in
unknownpositions with absolute freedom to shift as required, might
haveconcentrated and crossed its fire by delivering it along the
spokes of thewheel, while the other, though massed in a limited and
known area, with noliberty of movement, was under the necessity of
dispersing its fire. Themechanical advantages were, therefore, all
on the side of Lee insofar as theartillery was concerned and might
have been availed of in such a way as to

neutralize both the advantages of the interior position and the
Federalsuperiority in numbers.

But the tactical conceptions of the Confederates were still
those ofNapoleon whose short-range guns required the massing of
artillery in orderto obtain a concentrated fire. They did not
perceive that with increasedranges there existed no relation
between massed guns and concentrated firesave insofar as the range
of the guns and their target required the proximityof the pieces.
The result was that the force of the Confederate Artillery
wasmechanically misapplied, or applied in a way that could not
accomplish the

possible result.

The action of the 2nd of July had been piecemeal and indecisive,
but noimportant change whatever in the disposition of the artillery
was made thatnight. The result was that when the crisis of the
combat arrived on July 3rdwith the belated assault upon Cemetery
Hill by Pickett's Division, Huntwas able to bring into action 220
guns against the 172 guns which theConfederates employed. The
outcome was inevitable. The task set theConfederate Infantry was
more than human courage could achieve.

Longstreet's Artillery, under the gallant Alexander, pressing
forward to thePeach Orchard, did all it could do by direct frontal
fire to carry Pickett tohis objective. But more than direct frontal
fire was necessary. Hunt,masking the Federal guns with consummate
skill until the heroic assaulting
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column bared its breast, and breaking Pickett's formations,
brought the

Confederate offensive finally and decisively to an end.

Throughout Pickett's assault there were not less than five
battalions, ortwenty batteries of Confederate Artillery belonging
to Ewell's Corps in and

about and north of Gettysburg. No effort whatever seems to have
been

made to concentrate the fire of these units on Cemetery Hill, or
to cross

their fire with that of the 1st and 3rd Corps Artillery during
the preparation

preceding the assault. No less than fifty-six guns of the 2nd
Corps

remained idle at this critical hour and those which were in
action were

employed not against the point selected for the assault, but
against Culp's

Hill and other points.What might have happened had the correct
mechanical principles been

observed by the Confederate Artillery clearly appears from a
detached

incident which occurred during the battle. Quite independently
of any

general plan, Milledge's Battery had worked itself into a
position on the

flank of Cemetery Hill in search of better cover. During the
cannonade

preceding Pickett's charge, this battery fired from its position
north of

Gettysburg forty-eight rounds upon Cemetery Hill. The effect of
this fire is

described as follows by Colonel Osborn, Chief of Artillery of
the 11th

Federal Corps, which had sixty guns in position:

"The fire from our west front had progressed fifteen to
twenty

minutes when several guns opened on us from the ridge beyond
and

east of Cemetery Hill. The line of fire from the last batteries,
and the

line of fire from the batteries on our west front, were such as
to leave

the town between two lines of fire. These last guns opened
directly on

the right flank of my line of batteries. The gunners got our
range at

almost the first shot. Passing low over Wainwright's guns, they
caught

us square in flank and with the elevation perfect. It was
admirableshooting. They raked the whole line of batteries, killed
and wounded

the men and horses, and blew up the caissons rapidly. I saw one
shell

go through six horses standing broadside.

"To meet this new fire I drew from the batteries facing west the
20-

pounder Parrott Battery of Captain Taft, and wheeling it half
around to

the right brought it to bear on them. I also drew from the
reserve one

battery and placed it in position on Taft's right.

"Fortunately for us, these batteries, placed in the new line,
atonce secured the exact range of their immediate adversaries. In
a

few minutes the enemy's fire almost ceased, and when it
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again opened, and while the fire was progressing, it was
irregular andwild. They did not again get our range as they had it
before we

replied."Osborn's story is eloquent testimony. If less than 50
rounds from

Milledge's Battery could exert upon Hunt's great mass of
artillery the effectdescribed, what could Nelson's whole battalion
to which Milledge's Batterybelonged, have achieved in support of
Pickett, had that single battalionbeen properly posted in relation
to the artillery of the 1st and 3rd Corps? Itseems almost certain
that Pickett, who actually reached his objective onCemetery Hill,
would never have been driven out of the Federal position byHunt's
massed guns. It also seems certain that if Milledge could work
hisbattery forward to within range of Cemetery Hill, Pendleton
could havebrought other guns of the 2nd Corps, including some of
those whichremained idle, into action against this point with
decisive effect.

Gettysburg is spoken of frequently but erroneously as a battle
of severaldays' duration. The facts are that several actions were
fought by fractions ofLee's Army of varying strength on several
different days, and at no timewas the Confederate Artillery fully
employed. Furthermore, so much of theConfederate Artillery as was
engaged was not correctly employed.Nevertheless, for the very
reasons mentioned, the series of engagementsfought between Meade
and Lee at Gettysburg when analyzed areparticularly fruitful
lessons for the Artilleryman. Indeed, it is doubtful if inthe
history of warfare a more convincing illustration of the necesstiy
of thecentralized control of artillery in a tactical chief can be
found thanGettysburg, and it must be apparent that with the wider
dispersion ofartillery due to increased ranges this centralized
control becomes more andmore important to the correct application
of the mechanical principlesunderlying fire effect and the economy
of the force of artillery.
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SOME OBSERVATIONS ON

ACCOMPANYING ARTILLERYBY LIEUTENANT COLONEL CLARENCE DEEMS, JR.,
F.A.

AT this period in the history of accompanying artillery, it
would benatural to suppose that there would be little to set forth
that is new. Perhapsthis is so, since this tactical specialty has
been handled both in peace andwar for nearly 400 years; but, as we
all know, in spite of the long-continuedtactical use of this means,
our own employment of the accompanyingartillery in the World War
often met with failure, principally due to the lack

of previous combined training of our infantry and artillery. In
view of theantiquity of the subject, this article might therefore
be written as a means ofemphasis of past faults, with suggestions
as to the remedies that should beapplied in the future. But, at
this stage of our history, even such an analysiswould be of
doubtful merit since the more common faults were recognizedand
given to our A.E.F. through the "Notes on Recent Operations"
and"Combat Instructions," which were published in France during the
actualprogress of the war. Hence a good reason should be presented,
other thanthe mere value of public discussion, for bringing this
subject once more

into print.With proper apology, therefore, the writer desires to
present his reasons

initially for the appearance of this article, and to say that it
is inspired bythe belief in the fact that today, in our Service at
large, there does notappear to be a clear conception of the
tactical differences existing betweenthe two main classes of
accomanying artillery, a matter of understandingwhich is just as
important to the Infantry as to the Artillery. Unless
thesedifferences are thoroughly understood, we cannot hope to
properlytactically train our younger officers in these places of
initiative which carrylocal command.

Moreover, this subject is one that perhaps will be more or
lessaffected by the mechanical developments of the present and
theimmediate future, since we note in some places the
recommendation forthe accompanying gun of the future to be
mechanically propelled andlightly armored as well, thus permitting
it to acquire some of thecharacteristics of the tank.

The principal points already mentioned will be discussed
herein,together with a brief outline of some of the matters of
historical interest inthe development of this type of
artillery.

Employment of accompanying artillery is a subject that, due to
theviolent differences of opinion thereon, has received far
more
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attention than it deserves as a tactical matter; yet, it is
vitally important as abasic study, since it is here that the
combined use of the two arms must be

thoroughly understood and cordinated. If team work cannot be
obtained inthe minor elements, it surely will not exist
elsewhere.

OUTLINE OF THE HISTORY OF ACCOMPANYING ARTILLERY

If we go back nearly 400 years (15271539) to the
Franco-German-Spanish Wars between Francis I of France and Charles
V of Germany, wefind that artillery guns were deployed in front of
the infantry, and thatimmediately prior to their use, in order to
make the most of the element ofsurprise, great skill was shown in
concealing them between the masses of

troops.The lapse of a century (1631) found a development which
forms an

interesting comparison with the methods of much more modern
times.Gustavus Adolphus in the 30 Years' War, during German
campaigns, usediron 4-pounders drawn by horses; two of these guns
were attached to eachinfantry regiment, under orders of its
colonel, and such skill in training wasreached that they were fired
three times as fast as the infantry musket. Thisis the typical case
of the permanently assigned accompanying gun beingused as
regimental artillery.

A century still later (17411744), during the wars of Frederick
theGreat (in the Silesian campaigns), accompanying artillery
consisted of 2-,3- or 4-pounders, assigned to the infantry
battalion, under the direction of acorporal in command of each
piece, but under the control of the infantrybattalion commander.
This meant a rather more intimate liaison betweenthe infantry and
artillery than had existed in the prior period justmentioned, for
they had ceased to be regimental guns and had becomebattalion
guns.

Some years later (1765) the reorganization of the French
artillery by

Gribeauval (who has been termed the "father of modern
artillery") openedthe way to the application of new ideas, for he
divided the field guns into 3reserves (right, left and centre),
thus injecting the principle of theemployment of artillery in mass
(supporting artillery) as well as thedevelopment of the dominating
idea of the modern barrage in the applicationof its fire. But he
did more than this; he also prescribed battalion gunstwoto each
battalionand thus (since they were true accompanying
weapons)approached remarkably closely the present general
conception, in principle,in the use of both supporting and
accompanying artillery.

From 1793 to 1802 the British used two field pieces with each
battalion,and then abolished this organization.

Jumping to the period of our own Civil War, we find both
accompanying
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guns and accompanying batteries (also accompanying platoons)
used onmany occasions. In the organization of the Western (Union)
armies a

battery of artillery was permanently assigned each brigade of
infantry andmaintained as part of this organization until the
Battle of Chickamauga inSeptember, 1863. No better historical
example of the aggressive action ofan accompanying platoon could
probably be cited than that of Gilliss' at theBattle of
Spottsylvania, which galloped ahead of the charging Unioninfantry,
unlimbered immediately in front of the famous Bloody Angle
andsupported this charge by pouring canister into the
Confederateintrenchments. This platoon was practically annihilated,
but not before ithad given the most magnificent support as
accompanying artillery. Also,

we feel justified in citing the Battle of New Market. Here
McClanahan'sBattery rendered the most signal service, supporting
Imboden's cavalry soeffectively that the Union line was enfiladed,
their cavalry dispersed, andfinally the whole line gave way as the
immediate result of the action of anaccompanying battery.

In 1866, during the Austro-Prussian War, the Austrians followed
acourse similar to that of the Western Union armies prior to 1863,
exceptthat they attached 4-pounders (a much lighter weapon than
that used by theFederals) to each infantry brigade.

In the German drill regulations of 1892 it was prescribed that
theinfantry, during their advance to the attack, should be
accompanied by afew batteries, up to the shortest ranges.

Somewhat prior to 1911, the French system was to send forward
aplatoon of light artillery in the firing line to accompany each
infantrybattalion up to ranges less than 1000 yards from the enemy.
In 1911 thesystem was changed, and they used what they called
"infantry batteries" inthe proportion of one battery for each
infantry battalion, which supportedthe infantry by their fire,
sending forward platoons into the firing line

during the advance, and in some cases bringing up the entire
battery intothe infantry line at the moment of assault.

Now, considering the World War, we can find many examples of
theuse of accompanying artillery. The study of German tactics is
particularlyvaluable, for we see how they relied on accompanying
artillery at the veryheight of their most successful drives, and
what excellent returns it gave.That this impression still prevails
is shown in the words of Colonel GeorgeBruchmller, late Chief of
Artillery, attached to German GeneralHeadquarters, and who recently
wrote:

"For these batteries the most important consideration was
rapidchanges of position forward in close support of the infantry.
Theseinfantry accompanying batteries often prevented
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the infantry from being held up in its advance. The deeds of
heroismthat they performed are worthy of comparison with some of
the most

heroic acts in history. Always eager to advance, following
closely onthe heels of the infantry, they engaged the enemy at
close range andthus helped in the breakthrough to bring victory to
our colors."

In the teaching of our own General Service Schools today, the
use ofaccompanying artillery survives as a tactical method to be
employed whencircumstances demand it. In the use of the division
artillery, supportingartillery becomes the usual proceeding;
attached artillery essentiallybecomes justified by special
conditions, generally due to the anticipatedfailure of the
supporting artillery at a later phase of the action.

Accompanying artillery is a form of attached artillery. Its use
is speciallyindicated when observation and communication for the
supporting artillerybecomes disrupted due to battle conditions and
when the engagement islikely to resolve itself into a series of
more or less local engagements. It isemployed also, especially in
deep penetrations, to overcome the islands oflocal enemy resistance
that the supporting artillery has failed to sufficientlycrush and
for which the infantry auxiliary weapons lack the desired power.It
is justified in its use, too, because generally it can act far more
quicklythan the supporting artillery in attacking these local
targets, as was

indicated by the Valdahon tests. Time is a most essential
element on thebattlefield, for it measures the relative change in
power due to comparativelosses as well as the advantages of
mobility gained by swift and decisivelocal blows.

This much of an historical outline will, it is believed, impress
upon thereader the importance of the subject which is discussed. A
method that hassurvived on the battlefield for 400 years and which,
today, is incorporatedin our system deserves most intimate and
constant study.

TACTICAL COMPARISONS

In our service papers considerable has been written
regardingaccompanying guns, but, generally, not much has appeared
relating toaccompanying batteries. Our authorized texts from the
General ServiceSchools have failed to entirely set forth the
tactical similarities and tacticaldifferences between these two
kinds of accompanying artillery. Moreover,discussions that have
been noted at various times throughout the servicerelating to this
subject, have, in general, accepted the tactical similaritiesand,
at the same time, have failed to observe the tactical differences.
Theconception of the writer is that marked dissimilarities
exist.

The tactical similarities may be summed up in brief by saying
thatboth the accompanying gun and the accompanying battery are
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used to further the advance of the infantry to which attached by
attackingtargets insufficiently neutralized or neglected by the
supporting artillery, or in

assisting in settling an emergency situation calling for prompt
employment ofweapons additional to or more powerful than the
infantry auxiliaries.

The tactical differences between the two types of
accompanyingartillery are marked. They should be most fully
understood and accepted byall infantry commanders, since attached
artillery comes under directinfantry command, and all accompanying
artillery is attached artillery.Briefly, they may be given as
follows:

(a) Influence of Command.The accompanying gun is anemergency
weapon of the assault battalion commander; whereas, theaccompanying
battery is the weapon of the infantry regimental (oreven brigade)
comma

nder.

ea.

yards.

loss of

(b) Movement.The gun moves swiftly, from cover to cover, inshort
bounds of say some 400 yards, depending on the accidents of
theterrain, which permits it to remain near the infantry assault
battalionuntil the moment is reached for its use. But the battery
makes muchlonger and far less frequent moves, and at slower
gaits.

(c) Location.An ideal situation is that which finds
theaccompanying artillery, the commander thereof and the infantry
localcommander as well, as close together as the terrain and the
otherconditions will permit. So it follows that:

The accompanying gun will usually operate very close to the
areaoccupied by the assault battalion. The small amount of space
that itoccupies does not prevent its movement, if necessary,
through openinfantry formations and it does not interfere with
infantry manuvreby its presence in their ar

On the contrary, the accompanying battery operates
considerablyfarther to the rear. Because of its mass, it cannot
operate throughinfantry formations, and at short ranges forms a
conspicuous andvulnerable target while in movement.

The result is that, usually, we expect the use of the
accompanyinggun at ranges less than 1500 yards and that of the
accompanyingbattery under (sometimes materially) say 2500

(d) Character of Fire.Direct laying will be the general rulefor
the accompanying gun, due largely to the short range employed,ease
of distinguishing targets, the flat trajectory and the fact that
a

single target is attacked by an individual piece. In some
casesindirect laying will be employed. Such instances are
indicatedwhen, for any cause, the target is indistinct, and is with
difficultypointed out to the gunner, resulting in
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time. This condition might ensue due to lack of good visibility
as aconsequence of the presence of smoke, fog, rain or snow.

Indire
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