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Training”

By Major GENERAL CHARLES P. SUMMERALL

* * * * *

HILE it may appear trite to reiterate the role of Infantry, I feel

that in the confusion of public thonght concerning the art of war
the occasion should not pass without the re-affirmation of the part that
the arm has ever taken, and in all human probability that it must ever
take in battle. Quite properly the School teaches that various arms and
many agencies are indispensable for the efficiency of the Army. Thus
the fire power of the Artillery, the aircraft, and the tanks; the mobility
and the extended action of Cavalry, the art of fortification of the
Engineers, the technical communications of the Signal Corps, and the
peculiar contributions of other branches have their assigned paris in
campaign and in baitle. No one of them, however, nor all combined,
could drive a properly organized enemy from his position or prevent
his ultimate advance. They are valuable only as they serve and save the
Infaniry. It is only the Infantry that can capture prisoners and guns
or that can prevent the enemy from crossing our lines. Whilg it must
not be claimed that Infantry can act alone with reasonable hope of
success, it is absolutely true that the other arms, save Cavalry fighting
as Infantry, would be doomed to certain failure. The Infantry marks
the battle-line; their dead tell how the tide of battle is moving; theirs is
the post of highest honor for it is the place of greatest danger. Every
soldier knows well the truth of these docirines, and our Service Scheols
are a guaraniee that the iraining of our iroops will be sane and sound.
The men who bear the burden of responsibility for National Defense
are eagerly urging the development and the increase of all forms of
artillery and ammunition, of aireraft and bombs, of authorized chem-
icals and technical accessories, but they are equally determined to have
4 highly irained infaniry arm with improved semi-automatic rifles,
machine guns, tanks, and all other appropriate infaniry weapons.

*3ddress at the Graduation Ezercises of the Infaniry School.

L£3]
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The especial privilege that the students have enjoyed of gaining in-
creased knowledge imposes upon them a correspondingly increased
obligation of imparting that knowledge. It is not practicable for every
officer in the Army to attend a service school. Indeed it is not essential
that all should do so if those who have become qualified will properly
teach. Many of you will go at once to commands and all will do so
eventually. Every post, and indeed every battalion and company, can
and should be a school for professional training. It is the duty of the
commanding officers of every echelon to organize and conduct the tech-
nical as well as the practical training of the officers and enlisted men of
his unit. There is no place where, and no season when, this cannot be
done, and no circumstances under which it will not add to the content-
ment as well as the efficiency of those commanded.

Let it be a primary objective of each one of you to see that all of
your subordinates are taught by vou at least as much as you have
learned and more as you acquire additional knowledge. Even were you
not deeply interested, the Army expects and has a right to demand a
full measure of your time and talents. You are honored by a commis-
sion in the Nation’s armed forces. You may be enirusted with the high
and grave responsibility for other men’s lives and upon your prepara-
tion and your conduct may rest the issues of victory or defeat and the
very existence of your Couniry. From a population of more than one
hundred and twenty millions of people, you are among 12,000 men to
whom is confined the responsibility of maintaining and disseminating
the Science and the Art of War. You have only to continue and to re-
quire of your subordinates the same degree of industry that you have
practiced at this School to experience a soldier’s pride in creating a
fighting command. It is not even sufficient that you should be qualified
to exercise the duties of your grade. War demands youth. It is upon
the shoulders of younger men that the task of leading corps, divisions,
and brigades must rest. Your studies should include troop leading of
the higher echelons if you would be prepared to avail yourselves of
the opporiunities that would come in an emergency.

While it is true that the officers of your generation are trained more
highly than your predecessors, it is equally true that the Army of today
has not emphasized something that is at least as essential to the pro-
fession of arms. Fighting efficiency cannot be obiained through aca-
demic methods alone. It can only be realized by possessing and incul-
cating the military spirii. Basically this spirit manifesis itself by pride
in being an officer or soldier. There must be pride in the uniform, in
the rank and command one exercises, in the traditions of one’s branch
and of the Army, in the social staius that one enjoys and in the military
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hierarchy. The expression “officer and gentleman” must be in reality
one word, and he who would be the best officer must also be the truest
gentleman. The military spirit carries a worthy impulse to excel by
merit and to advance one’s self in reputation and rank, not by self-
seeking or injury to others, but by unselfish rivalry and sheer ability.
It seeks not material gain but the honor of excelling. There is no asset
in peace like the reputation of having a highly efficient soldierly com-
mand and no guarantee for advancement in war like having a command
that takes its objectives. First-class troops, whether in garrison or in
campaign, can only be created through the existence of the military
spirit. Efficiency cannot be hidden and no place or service is too ob-
scure for it to be recognized and rewarded.

The military spirit is disclosed by the discipline of a command.
This is not the discipline of the guard house or fear of punishment.
Such evidences are the failure of discipline. True discipline can only
come from self-respect and pride in one’s organization and service, and
it is infused by the officer who possesses these qualities and who deals
justly with those under his authority.

The military spirit inculcates loyalty; it abhors criticism of super-
iors or complaints about hardships. It seeks to cooperate and secure
perfect teamwork. It creates an atmosphere for effective command, in
which an order gathers strength as it is transmitted and reaches the
point of execution with irresistible force.

The military spirit is reflected by the dress and deportment of a
command. The wearing of neat and correct uniform is the best adver-
tisement of any organization. The erect bearing, the ceremonial salute,
and the formal phraseology in military intercourse give tone and dig-
nity that are distinct aids to discipline. Unhappily these evidences are
too often emphasized by their absence.

No iraining of troops worthy of the name can exist without the
military spirit. Perfunctory movements in close order and ceremonies,
unanimated commands, and uncorrected errors are a harmful waste of
time, while even a short exercise with spirit and precision will develop
the mental attitude and the mechanical perfection that are basic in
training.

Punetiliousness as to detail is the basis of efficiency, whether it con-
cerns the individual or the organization; whether it relates to the busi-
ness or the recreational aciivities of the command; whether it has to do
with the equipment and care of men, animals, or iramsporiaiion;
whether it affects the internal life of the troops or their associations
with the civil population.
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Tt is inconsistent with the military spirit for an officer to permit
himself or his men to become unfit physically through preventable
causes for the active service that may be required of them. Physical
fitness may and often does require self-denial and simplicity of living,
but these are among the soldierly virtues that the Army must possess.

The military spirit is evidenced by the conscientious devotion to
duty that often requires high moral as well as physical courage. It is
not uncommon to hear comments about inefficient individuals, whereas
commanding officers have it within their power to require reasonable
standards of efficiency within the power of everyone or to place wilful
neglects and failures upon efficiency reports with a view to the elimina-
tion of the unfit. Only a lack of moral courage to face the temporary
disapproval of others appears to deter responsible authorities in many
cases from the full discharge of their obligations. The Army is what
the commanding officers in every echelon make it, and iis efficiency is a
measure of the military spirit of the officer corps.

There was a time when a man was described as “an officer of the
old school” because he was the embodiment of the military spirit. Such
men exalted duty with troops and sought arduous rather than inactive
service. There can be no greater calamity than a sentiment which un-
derrates assignment to a regiment and gives preferment to officers who
have not qualified primarily as troop leaders. Such is the spirit that has
come down to us in the customs of the service which have the binding
force of law. It may sleep in the hearts of men but it can never die, for
like nobleness it “will rise in majesty to meet thine own.” If your com-
mand has the military spirit and the technical training that you are
qualified to impart, it will be superior in peace and it will take its
objectives in war.

Today there is celebrated the victory of one.of our greatest baitle
days. On the 28th of May, 1918, the 28th Infaniry, supporied by the
sister arms and services, made the first American assault in the Great
War at Cantigny. By iis superb military spirit and technical training it
carried iis objectives with such courage, fortitude, and gallaniry that
the Allied world iook heart and the enemy was correspondingly shaken.
The regiment paid a terrible price in killed and wounded, as the Infan-
try must always do, but its spirit rose with its losses. I need give you
no farther proof of the truths that 1 have iried to convey than the
example of ihis noble regiment whom the American Army honors on
this anniversary.



Some Random Thoughts on Antiaircraft
Artillery

By Major PauL D. BunkEer, C. A. C.

“Well, in our country,” said Alice, still panting a little, “You’d generally
get 1o somewhere else—if you ran very fast for a long time, as we’ve been
doing.”

“A slow sort of country!” said the Queen. “Now here, you see, it takes
all the running you can do, to keep in the same place. If you want to get
somewhere else, you must run at least twice as fast as that!”—Lewis Carroll.

VER since the war our technical press has devoted a great deal of

space to antiaircraft artillery, and it would seem hardly necessary

to add another to the steadily growing accumulation. Our excuse lies

in the reaction produced by some of these articles—the feeling that
“That has been said before.”

It may be, after all, that there will be statements in this paper which
have been made before. Almost everything really worth while has been
said at least once, so one must possess unusual conceit to think he can
produce a novel thought on any of the usual topics of conversation.
The weather, for example, has been talked about for a considerable
length of time although, as someone patly remarks—in spite of that
fact nobody has really done anything about it. Now, while it might be
impossible to say anything new about the weather, it is, perhaps, less
hopeless to attempt saying something new about the “archies.”

Not that newness alone is suflicient justification for a statement. A
modicum, at least, of instrinsic worth is a desirable attribute, if only
to warrant discussion and, perhaps, lead to a search for improvements.
We do not improve by reading for the tenth time that, at the beginning
of the War, it took 10,000 shois to bring down an airplane and that at
the end of the War it took only 1,000. On the other hand, we might im-
prove if we read an article advocating the tracking of airplanes at night
by ulira-violet rays or by radio. At least, it would provoke discussion.

Since the War the Antiaireraft Artillery has improved steadily, and
lately it has been progressing by leaps and bounds. This is not only de-
sirable but even necessary io ils existence. It must keep ahead of the
developments'in aviation in order to hold its own. It cannot stand still;
if it does not progress then it must reirograde. Verily, as the Red Queen
says: “Ii takes all the running you can do, to keep in the same place.
If you want to get somewhere else, you must run at least iwice as fast
as that”

[}
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This paper, then, will be a modest attempt to “run twice as fast as
that.” It will consist of certain observations made as a result of sev-
eral years spent in more or less close connection with antiaircraft artil-
lery. Many of the ideas set forth are not original with the writer; none
of them, so far as known, can claim to be “doctring.” They are here
put down in the hope that some among their number may be found
worthy of attention and, possibly, action, and thus play their part in
the further improvement of the archies. Let us begin with fundamentals
and first discuss

THE RSLE OF ANTIAIRCRAFT ARTILLERY

Heretofore it has been considered that one antiaircraft regiment
constitutes the logical defense for a corps front. Recently, however,
there has developed the idea that this is hardly the best solution to the
problem. There seems to be a growing belief that each division should
have an antiaircraft machine-gun battalion of its own. Here the ques-
tion may be asked, Why a special unit of this nature, when the Divi-
sion already has oodles of machine guns, and some of them iold off
for AA protection at that? The answer lies in the old saw about the
impossibility of serving two masters. Hitting an airplane with a
machine-gun bullet is a highly specialized business; it takes special
training, and lots of it. It simply doesn’t fit in with térrestrial machine-
gunnery. The comparative record of airplanes brought down during
the World War proves it. So the logical procedure seems to be to
augment the already overloaded Division by giving it an antiaircraft
machine-gun battalion of its own. The mission of this baitalion, pre-
sumably, would be the protection of the Division, not only along its
battle froni, but also while on the march, etc.

As a result of this change in organization, when, as, and if effect-
ed, the réle of the antiaircraft regiment changes accordingly. The logi-
cal position for the gun batteries may be affected only slightly, but
the machine-gun battalion is entirely released from front-line work
and is made available for the protection of sensitive poinis and areas
farther to the rear. Whether these points are distribution points, mobile
reserves, rail-heads, arterial roads, or other viial elemenis will—er—
“depend on the Situation” (God bless these Schools!) But cases can
easily be imagined where protection of such vulnerable poinis as these
will become of paramount imporiance, and antiaireraft machine guns
—or even the larger guns—will have to be posted to fulfill this missien.
They may be stationed to protect certain Corps activities or agencies.

In reconnoitering for positions to accomplish these missions, the
presence of the divisional machine guns introduces another complica-
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tion. That is the necessity—or rather, the desirability—of linking
together the fields of fire of all machine guns to secure maximum pro-
tection. For example: In Fig. 1 let us assume that A-B-C-D represents
the protective zone of the divisional machine-gun battalion and that the
Corps AA regiment is assigned (among ils missions) the duty of fur-
nishing protection at E.

It is evident, of course, that this mission could easily be fulfilled by
locating a machine-gun battery at E, but it is also evident that if we
located this battery at F then will not only its primary mission be ful-
filled but, in addition, its protective zone (shown by the dotted circle)

will link up with the protective zone of the divisional battalign and thus
serve to increase the time during which an advancing plane could be
kept under continuous fire. The airplane’s line of approach, of course,
enters the problem, but the above is sufficient to illusirate the princif)le.

This point of interlinking fields of antiaireraft fire must receive
atiention, also, in planning locations for the gun batteries. Assuming
that the effective range of action of a gun battery is 5000 yards, we
may cui three circles from transparent celluloid (or make three wire
rings) with radii of 5000 yards, according to the scale of the map in use
and, by juggling them around on the map, we may arrive at a logical
decision as to where the batieries should go, in a very short time. In
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ordinary, varied terrain we may save hours of footless reconnaissance
by selecting approximate battery positions from the map in this manner
——provided the map is fairly good. If we know the positions where
other AA guns are, or are going io be, it is a comparatively simple task
to select our own approximate positions so as to link up the various
fields of fire for maximum effect. In actual practice in time of peace, it
is easily possible for the Colonel, the gun Major, and his Captains,
together, to decide in a few minutes on positions which will fulfill their
missions and will require only unimportant changes later. On average
terrain, reconnaissance will usually discover an acceptable position
within a half-mile of that selected from the map.

Due to the change, described above, in the réle of the MG battalion,,
the employment of the regiment as a whole will experience a corres-
ponding change. The bonds between the two battalions (gun and
machine-gun) which are loose at best, will be weakened still further.
It well may happen that the two baitalions are employed in widely
separated areas. This means several things: the battalion sections of
the Service Battery must be well equipped and irained to cope success-
fully with the resulting supply problems; the batialion must be
capable of independent existence over reasonable periods; liaison must
strengthen between regimental and battalion headquarters—or the
colonel may lose one or both of his battalions.

This matter of “liaison” naturally brings to mind the subject of

TaeE COMMUNICATION NET

Let us here voice a grave doubt as to the practicability of the ex-
tensive systems of telephonic communications which we sometimes see
——on paper. This doubt is evidently no personal and private property
of our own, because the Powers That Be have recently seen fit to abol-
ish one small link in the net—the'lines connecting sections of the
machine-gun platcons. We have the sneaking suspicion that some of
these type diagrams show, not what their authors think is necessary,
but what they would like to have.

The laying and the recovery of wire are not the simplest and quiek-
est jobs in the world. With praetice, and in peaee time, much wire can be
put down in a very short time, but even then it is a tricky proposition,
and the least litile thing may change a record-breaking performance inio
a farce. In war, the task is much harder and slowet; even after the wire
is laid, #s maintenance is always difficuli and sometimes impossible.

The obvious answer is to use the minimum amount of wire. Radio
is of no great help in this trouble; it has too many disadvantages io
permit it to oust the telephone except in a few special cases. Wire is,.
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of course, a vital necessity to the proper functioning of the Antiaircraft
Intelligence Service, so much so, in fact, that we are coming more and
more o the opinion that whatever wire we are able to lay (and main-
tain) should be reserved for intelligence purposes alone. These pur-
poses would include alerts, alarms, urgent intelligence messages, and
other matters of like importance. On the other hand, routine summar-
ies of intelligence, administrative matters, and even movement orders
should not be permitted to clog the lines, but should be sent by messen-
gers, instead.

Taken all in all, messengers are at least as reliable as the telephone,
and they are often much quicker. To the inexperienced, it is perfectly
astounding to see the amount of time that can be wasted by two per-
sons of limited vocabularies in sending and receiving and checking a
telephone message of the simplsst so 1.

We said that rad'o has its disadvantages. For instance, tests seem
to indicate that sending a meossage by radio within the regiment is
slower than to send the same message by motorcycle. This is unquali-
fiedly irue if the message sent by radio is coded, and is often true of
messages sent in the clear. Messages in the clear would rarely, if ever,
be used in war, so the proposition develops that radio within the regi-
ment is inferior to messenger service, although, at that, the radio is
more certain than the telephone.

While on the subject of radio, it is a good opportunity to announce
our fixed opinion that the radio iruck is too slow. What is needed is a
radio plant on a faster vehicle, with a closed or weatherproof body.
This plant should be self-contained and self-sufficient; that is, it should
contain the apparatus necessary to charge its own batteries and furnish,
from its own generator direct-connected to the motor, the power needed
for the sending and receiving sets. With the recent advances made in
radio, what with power amplifiers and A-B-C eliminators, this project
holds atiractive possibilities for development.

After which parenthetieal remark, let us return to our wire. The
work of the wire-laying details can often be simplified by a judicious
selection of CP’s, batiery positions, ete. A glance at Fig. 2 will show
what is meant. The insiallation shown at A entails three road cross-
overs; by changing the CP’s slightly, as in B, all three cross-overs are
eliminated. It is especially important that the baitalion commanders,
in selecting their CP’s, give due weight to the wire-laying problem and
make it as easy and convenient as possible. This also applies to battery
commanders and, o a lesser degree, to the regimential commander.

As 1o ihe physical operation of laying and recovering wire, much
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could be said. There are many kinks in this business that are learned
by experience—ithe men quickly pick them up and in a very short time
the crews become very adept. In our country, wire trucks should keep
to the right of the road, not only in laying the wire but also in picking
it up; otherwise a speeding auto crashes into them and time (at the
very least) is lost. Don’t say that this sort of accident is unlikely; it
actually has happened. And some cars move just as fast in war as in
peace; faster.

Often the wire laying detail can throw or guide the wire onto road-
side bushes (it should never be left in the guiters) without dismounting
from the trucks. Under such circumstances the work proceeds expedi-
tiously but under average conditions in time of peace, and on roads
comparatively free from traffic, two miles per hour is a fair all-round
average of wire-laying speed. Under the same conditions, wire is
reclaimed at the rate of two and a half miles per hour.

Frc. 2

If traffic regulaiions permit, it is much beiter to lay wire during
daylight hours. A single truck on a road need not be a fatal indication
of our hellish purposes to the enemy and sometimes this advance lay-
ing of wire helps out a great deal, especially when the unit has the wire
to spare. This should be recognized by those in authority and, if neces-
sary, be incorporated in our doctrine on the subject.

While on the subject of concrete figures, always acceptable in Map
Problems and the like, let us advance a few numerical resulis which
may serve as approximate yardsticks until they are superseded by some-
thing better. Assuming, in a searchlight platoon, that the commander is
prepared to lay four lines simulianeously, one to each light, exper-
ience seems to indicate that his platoon can be ready for aciion in thirly-
five minutes from the iime that the gun battery commander selecis his
positions and the four light wire trucks start with the platoon com-
mander. This disregards any line between the SL platoon CP and the
SL battery CP—the latier being non-exisient in spiie of the wire dia-
grams before mentioned. {The net of the gun batialion is used, when
necessary, instead.)
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It takes, say, five minutes to get tractors off the trailers—often it is
done in four minutes, even at night. About the same length of time to
put them back on the trailers again.

Using two tractors per battery it takes an average of 40 minutes to
put the guns in position, counting from the time the battery arrives on
the road opposite its position. Add to this the time for levelling, etc.,
which varies greatly with the character of the soil, and we have, say,
50 minutes for the time it takes to get a battery off the road and ready
for action. It can resume “March Order” on the road in 40 minutes.
These are not parade-ground times, but conservative figures obtained
under field service (peace time) conditions. The gun battery wire is all
in, almost as soon as the guns are, and in any case, should be complete
before the guns are ready to fire. As regards the whole gun battalion,
it will take about two hours to install all of the communications, count-
ing from the time that the Bn. CP arrives on the road opposite its new
position.

It is hard work to crank a mile of wire onto a spool. Our wire trucks
should have some arrangement for making the moving truck itself do
this drudgery. (Applause from the ranks!) It should be a simple task
to design a friction drive mechanism for transferring energy from the
truck wheels to the take-up reel. Gearing would not do, of course, be-
cause the reel must spin faster when nearly empty than when it is
nearly full.

There is another complication to this wire-laying game. It may
happen that the batteries are to move to new positions but, as usual,
must extend protection in their old positions up to the very moment of
departure. This means that at least some of the old wire net must be
left intact, and yet the guns must be ready for action as quickly as
possible after reaching their new positions. If the wire is abandoned,
the chances for its recovery by its rightful owners are practically nil;
if they stop to pick it up, their movement may be too much delayed.
All of which shows the necessity for each unit having plenty of wire on
hand at all times, preferably enough for two nets.

In many situations, advanced listening posts are essential, and each
listener needs his own private telephone line—he hasn’t time to wait
for a clear wire on any lines belonging to other umits. Our present
trucks are too slow and cumbersome for posting these listeners and for
running their telephone lines; high speed vehicles should be supplied
for this purpose. It’s like harnessing an elephant to a sulky. We'll go
inio the matter of trucks later, but we’ll here voice our conviction that
the Cadillac should displace the heavy truck wherever possible. For
example, wire laying and recovery, reconnaissance, posting listeners,
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for fire-control instruments, radio, and the like. The AA regiment is a
comparatively high-tension outfit, and speedy vehicles should be used
wherever they can do the work. Not that I hold any particular brief for
the Cadillac, but it is already standard for the Searchlight Battery, and
its further dissemination throughout the command would entail no
new problems.

We said that there are kinks in laying wire; here is one that is used
successfully in at least one gun battery: All of the wires leading from
the battery switchboard to any particular gun are cabled and wound on
a reel which is mounted on a bit of plank and provided with a good
serviceable crank. When the CP is established and the gun dropped at
its position, a man grabs the gun end of this cable and runs to the gun
with it, the reel unwinding the while. Same for the other three guns.
The wire ends, being tagged, are quickly connected in their proper
places and in a few seconds the battery is completely wired. When the
battery pulls out, the wires are cast off at the guns and the cables are
quickly cranked back onto the reels.

Now comes the time when we must furn our attention to one of the
principal items in the make-up of the regiment, that is:

Motor EQUIPMENT

It seems conclusively established that the FWD is in disfavor in the
AA service. This truck has its good points, it is true, and it is doubtful
if any truck could be evolved which would satisfy everybody concerned.
But the consensus of opinion indicates that even now better trucks for
the purpose are available on the market. The FWD has insufficient
power to tow the AA irailer mount up moderate grades. This is fatal
1o speedy movemenis, for it entails either puiiing our towing trucks in
tandem or bringing the tractors inio play to pass the obstacle. We ven-
ture the prediciion that our popularity would be considerably less than
zero if we cluttered up the reads like that in war time. One of the main
disadvaniages of the FWD as now furnished, lies in the narrow tires.
On smooth and slippery roads there is very little traction. I have seen
one from a standing siari, slip sideways into the ditch—but then, any-
thing was possible on those Fustis roads before the concrete was in!
On soft reads the FWD is prone to “dig in:” On average roads we incur
the righteous wrath of the eivilian population for the havoe wrought
by ihese narrow tires. Double-widih treads are prayerfully urged by
many gun battery commanders. The coupler mechanism also comes in
for its share of criticism; it should be betier adapted io backing, as
well as pulling, and should permit a smaller turning are.
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The Searchlight Battery, with its high-speed equipment, represents
what is probably the most mobile ground unit in existence today among
military forces. In the writer’s opinion, there exists no logical reason
why the Machine-gun Battalion cannot be given the same—or almost
the same—degree of mobility. The loads of this battalion are prin-
cipally concerned with space, not weight. To use high-speed vehicles
would result in many advantages, and among them one which is never
mentioned, that is, a greater suitability for riot and similar expedition-
ary duty. To explain: Antiaircraft machine guns are easily adapted
to ground firing; the reverse is not so easy. Many of our National
Guard units are machine-gun outfits, antiaircraft, pure and simple, or
with that as one of their missions. National Guard troops must expect
to be called in case of riot duty. A machine-gun outfit equipped with
Cadillacs could move from its armory to the scene of trouble in a frac-
tion of the time it would take an FWD outfit. It would also be much
more effective in patrolling. In faet, it would be much more useful, all
around. All of which constitutes a selling argument for popularizing
such an organization with the National Guard and, through them, with
the tax-payer. The same argument—of utility—applies also to the units
of the Regular Army.

In this same connection, it must be remembered that one of the
duties of antiaircraft machine guns will be to protect troops on the
march. It is unlikely that we will have enough of these guns to post
them along the line of march and let them stay there until the march
is finished; they will have to “leap-frog” along the route. This requires
speed, as there is no telling how long a detour must be made before the
nexi position is reached. Our present trucks cannot aitain the speed
necessary for such an operation, and here again the Cadillac supplies
the answer. One glance at some of the big touring busses should con-
vince the most skeptical that such a solution is easily possible. The
expedient of mounting the guns in trucks which accompany the moving
column has its advantages, but constituies no argument against adding
speed io the AA machine-gun battalion. Our solution would be to have
a Cadillac fitted to carry two guns and their crews, one gun to be in an
airplane “flexible” mouni—but easily dismounted for ground use.

Another item which detracts from the mobility of the AA regiment
is the trailer which is now used for transporting the 5-fon tracior. This
trailer was built for the 10-ion iractor and is unnecessarily heavy and
unwieldy for the job. The loading ramps were designed for the 10-ion
tractor and, as a result, present too wide a gauge for easy use with the
smaller tractor. Incidentally the tracior is too high in its iravelling
position, aud it has to climb too high to get into the trailer in the first
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place. Anyone who has tried to run the tractor onto its trailer in the
dark, with only a flashlamp for guidance, knows that it is no child’s
play. The tractor itself is all right; so far as can be learned it has
plenty of power for the tasks imposed upon it. It is probable that this
type of trailer will soon be superseded by one of the type used in the
Field Artillery.

That brings up another point. Has a good reason ever been discov-
ered why our trucks should have such abominable lights? It is often a
wonder that our chauffeurs are able to stay on the road at all after dark.

And speaking of leaving the road reminds us of something else. It
is found that trucks towing gun trailer mounts are singularly prone to
pile themselves ignominiously into the ditch. An analysis of several of
these occurrences has led to the following explanation. It does not
cover all cases, but many of them. Imagine a truck towing a gun up a
gentle rise; it reaches the summit and starts down tthe other side. The
brakeman on the trailer cannot see ahead, and is canght unawares; he
applies his brake too late or not at all. As a result, the heavy trailer
exerts pressure on the towing truck, and a surprisingly great pressure,
at that. The truck driver, on the other hand, may slow his engine or
even apply his brakes and, seeing what is ahead of him, he naturally
does this slowing before the trailer brakeman does. Now, unless the
truck and trailer are precisely in line, the trailer tends to slue the truck,
and before the chauffeur can stop things, the truck’s nose is in the ditch.
All of which might have been avoided by some simple means of telling
the trailer driver when to apply his brakes. A jerk-line would be bet-
ter than nothing. Not that damage usually results from such accidents,
but the delay and the damage to our peace of mind caused by spending
half an hour in straightening out the mess are things to be reckoned
with-—to say nothing of the ever unspeakable crime of blocking the road.

Every motor vehicle in the regiment should have an odometer, grad-
uated in miles and tenths. This simplifies reconnaissance and the find-
ing of selected positions. Any driver can obey, “Go ahead on this road
2.3 miles to cross roads, then turn right and stop 0.9 miles farther on.”

The tank trucks and earis should be equipped with pumps. We may
not always be able to let gasoline flow into our tank truck by gravity,
we may not always fill at a service station, we may have to pump it out
of a tank car, ourselves.

Reconnaissance

The Colonel has practically no reconnaissance to do, if acceptable
maps are available. Having received the statements of his mission from
higher authority, it is usually best for him to get his two battalion com-
manders around the map and to setile things right there. Without, in the
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least, infringing on the proper initiative of his subordinates, he can
ordinarily decide, from the map and his mission, approximately where
the three gun batteries must go in, if they are to cover their area prop-
erly. Similarly, he can decide the approximate positions which the
machine-gun baiteries must occupy in order to accomplish their mis-
sions. He and the battalion commanders can then mark these approxi-
mate positions on their maps, and the latter can be on their merry way
to confer with their battery commanders.

The gun battalion commander may tentatively assign approximate
positions to each of his batteries and these commanders, in their turn,
may depart to select the precise positions they will occupy. Each should,
of course, take with him the commander of that platoon of searchlights
which is attached to his battery. No valid reason is seen for objecting
to this reconnaissance being made during daylight hours. The poorer
the maps, the greater the time which must be devoted to this operation.
If the guns are to follow the Battery Commander, and not await his
return, the latter must be sure to “mark the route.”

Ordinarily it would be a waste of time for the gun battalion com-
mander to make a reconnaissance for battery positions and to take all
three battery commanders with him. All hands can employ their time
o much better advantage—always provided that the available maps are
not too inaccurate. )

The commander of the searchlight platoon is unable to go to work
until the gun battery commander has selected his battery position and
his CP. Once these are fixed, the world is his oyster, and he starts at
once his reconnaissance for positions for his lights, secure in the know-
ledge that the baitery commander will not play him the dirty trick of
changing to a better position 300 yards away. Having previously
caused his lights to rendezvouz near at hand, he hurriedly searches for
a good position for the most important light, drops a “marker” there,
drives back to the starting point, orders one light to the marked posi-
tion, and proceeds to find the logical place for the next light. There
are occasions where he can save time by ordering all four lighis te
start laying wire immediately in the direction of their probable loca-
tions. Well irained crews will not go too far, or pass an excellent posi-
tion, but will wait at suitable localities uniil the platoon commander
has got around to them and either vindicated their judgment or moved
them to a better position.

In view of the growing tendency io assign machine-gun batteries
areas to defend, instead of ordering them to specific points, the selec-
tion of positions in the machine-gun battalion is correspondingly sim-
plified. The MG batialion commander can assemble his baitery com-
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manders, go over the situation with them, assign them to areas or gen-
eral localities which will enable them to perform the tasks imposed, and
then dismiss them to select the precise positions for each of their
platoons.

This scheme of minimizing the work of reconnaissance and of
avoiding duplication of effort greatly relieves the regimental and bat-
talion commanders, and gives them the time needed for visiting the
units of their command and for coordinating these units.

It is a great temptation, sometimes, to start on a reconnaissance and
order your unit to follow immediately or at a specified time. But woe
betide you if your outfit runs past its destination before you can stop it!
Or if it takes the wrong road! Because, sometimes, it is impossible to
turn around on the road. In fact, it would be well to assume (as they do
in map problems) that it is @lways impossible to turn around on the
road. Well, almost always. It is a great deal better to take any reason-
able detour than to run the slightest risk of getting stuck on the road.
Many an arrival at Blois will tell you that. What your commander is
looking for is not necessarily the officer who will bull his way through
difficulties by main sirength and awkwardness, but rather the one who
avoids the difficulties through foresight and gets his battery there
guickly with the least wear and tear on the men and the materiel.

THE SEARCHLIGHT BATTERY

It appears to be docirine, in the Division, that the artillery regi-
ments shall be paired off with the infantry brigades. That is, the 1st
FA, for example, habitually works with, say, the 1st Brigade. This for
the purpose of building up a team technique that will work more or less
automatically and to mujual satisfaction.

The same idea should hold with respect to the searchlight platoons
in their employment with the three gun batieries. The same platoon
should always work with each battery. More than that, whenever that
gun baitery goes into position its attendant platoon of lights should
accompany it as a maiier of routine, without the necessity for orders
on the subjeci—except, of course, when the lights cannot be needed.
In this way, the gun battery commander and the SL platoon commander
will soon develop a team technique that will lighten the labors of both
and add greaily io the efficiency of the battalion. Presumably the pla-
toon of lighis will be “attached” to the gun battery, and there will be no
question as to jurisdiction or command, but even so, if each of these
two officers, through long and close association, has come to know the
other’s methods, and how to combine his own efforts therewith, there
will be little trouble in the tacties of the batialion.
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When the searchlights are dispersed among the gun positions, what
becomes of the Searchlight Batiery organization? The platoons may be
rationed with the gun baiteries to which they are attached; the re-
mainder of the battery may be attached to the battalion headquarters
detachment. There is no battery CP; the battery commander becoming
a member of the battalion commander’s staff.

All of this does not mean that the light platoons remain forever
dispersed among the guns. The training of a searchlight battery can
best be effected, and most economically, when the battery is assembled
in one place. This is a cogent reason for continuing the SIL. Battery
organization, instead of abolishing it and adding a platoon of lights as
an organic part of each gun battery. The commander of a gun battery
has his hands full, in training his gun crews and range section, without
having his work doubled by training his own searchlights in addition.
So it appears that the present organization and employment of the
Searchlight Battery is logical and meets the needs of the situation.

ORGANIZATION

The Antiaircraft Regiment is a beautiful thing. Not that it is per-
fect, but it has travelled appreciably along the road toward that goal.
To those who are acquainted with its functions and possibilities it
brings visions: of high-strung racehorses, for their nervous energy and
instant reactions—of intricate keyboards of pipe-organs, with their in-
finite capabilities—of a battleship’s engine room, with its combination
of precise coordination and unlimited power.

Whether or not the regiment will be increased by a battalion of
37-mm. AA guns, as is advocated by some, is in the lap of the future;
at present only surmises on this point ean be made. But whichever way
the decision goes, the AA Regiment will maintain its position as a corps
d’élite. Gone are the days when the “cosmoliner” flushed in embarrass-
ment as the “doughboy” invited him to “join the Army.” Nowadays
he grins tolerantly and retorts with Battery A’s parody on “Casey
Jones”:

Ow, we hop aboard the Cadillac
Ar’ step on the gas;

The “Mobile Army” eats our dust
An’ sees us zippin® past.

Ya needn’t fear the bombin’ planes
That keep ya *wake o’ nighis—

We'll be there to chaperone ya
With the ’s lights.*

* Number of regi pplied on reg




Harbor Defense Mobilization Plans

VERY organization in our service has—or should have—on hand

in its files an up-to-date set of plans covering all its activities dur-
ing a period of mobilization. While the War Department has never
prescribed a form for unit mobilization plans, directives have, in many
cases, been issued by corps area commanders or by chiefs of branches
outlining forms to be followed by supordinate units. These forms must,
of course, be followed; but from many points of view, uniformity in
the construction of mobilization plans would seem to be desirable.
Under present conditions there are almost as many forms as there are
plans.

To be complete, a mobilization plan should provide for a maximum
of celerity and a minimum of friction in all the activities pertaining to
the assembly, recruitment, organization, transportation, reception, shel-
tering, subsisting, clothing, equipping, training, sanitation, hospitaliza-
tion, and welfare of the forces to be mobilized. Mobilization is thus an
activity of the Zone of the Interior, but in harbor defenses it is compli-
cated by the fact that the concentration takes place in a combat zone (or
possible combat zone). The harbor defense mobilization plan must
therefore provide also for a maximum effective defense during the
period of mobilization.

Any plan that accomplishes all the purposes of mobilization with a
high degree of effectiveness may be considered complete, regardless of
its form; but plans remain in force for a long time, while officers
change station at brief intervals. If the plans prepared in the several
harbor defenses were all prepared on the same model, it would simplify
the task of familiarizing one’s self with the plans in force as one moves
from station to station. Lack of general uniformity has no particular
advaniages.

It is probable that the form of the field order—a form known to
all officers and one that has stood the fest of time—will have a par-
ticular appeal to many officers—particularly those who have received
instruetion in the speeial and general service schools. There are no
major objections to such a form, although there are some minor ob-
jeetions. In general, the field-order form does not lend iiself readily

to full consideration of Zone of the Interior aciivities, and it has neot
[181
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been used by the War Department. This should be sufficient to cause the
discard of the field-order form and the adoption of some other—pre-
ferably a form based on that used by the War Department, with suitably
modified subdivisions.

In a narrative form, mobilization procedure may be arranged more
or less chronologically, with sections devoted to the major subjects or
phases of mobilization. In this form, full information and full instruc-
tions of general interest appear in the body of the plan—that is, in the
basic plan—and the tables, charts, maps, etc., containing detailed in-
formation are placed in annexes or appendices. Supplementing the
basic plan and its annexes, will be the unit plans of the organiza-
tions to be mobilized and of each of the staff departments, to which
any one interested in the details of operation of any combat or staff
element of the harbor defenses during the period of mobilization
may refer.

While the following outline has been prepared primarily as a re-
minder list of subject maiter to be included in any plan, whatever its
form, it is also offered as an ouiline for use where no other form is
prescribed. The general arrangement is applicable to any organization
—combat or staff—and is sufficiently flexible to allow expansion or
contraction to fit the special needs of any particular locality. The har-
bor defense has been selected as combining general plans with details
of mobilization. Higher headquarters are but little interested in details;
lower headquarters are interested in little but details.

It will be seen that the quesiion of separaiion of the operations
periaining to the Zone of the Interior from those perfaining to the
Combat Zone receives no emphasis. The period of mobilizatien is
not so long that it creates a problem in this respeci. Readiness for
service so as to provide for effective defense during mobilization
may be cared for in the program of training. The only other point
requiring particular atiention is the separation of harbor defense
headquarters from regimenial (or other) headquarters, where neces-
sary, so that the troops may be made mobile. If headquarters per-
sonnel must come from the organizations, the details should be so
distributed that the relief of any unit will not disrupt the operations of
headquariers.
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Sectron I
GENERAL CONSIDERATIONS
Paragraph
Purpose 1
Mission 9
Responsibility for Execution 3
The Mobilization Plan 4
Definitions 5
References 6
The Harbor Defense Commander 7

Maps: General Map of the Harbor Defenses of

and YVicinity. See Annex I

1. Purpose—{Under this heading specify that the purpose of the plan is to
establish the basis and designate the steps and responsibilities for the mobilization
of the organizations and uniis assigned to the harbor defenses, including assembly,
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movement fo stations, recruitment, shelter, subsistence, supply, basic training, and
cave during the mobilization period.)

2. Mission.—(Give the mission in general terms. If available facilities or
corps area plans indicate the utilization of the harbor defenses for concentration
or training areas, include that purpose in a statement of the mission.)

3. Responstbility for Execution—(Point out that the harbor defense com-
mander is responsible for the execution of the plan after approval, and direct that
no alteration in the plan be made without approval by higher authority.)

4. The Mobilization Plan.—(Indicate where and how copies of the plan—in-
cluding a “work™ copy—are to be kept, and when and how revision is to be made.)

5. Definitions.—(Define M-day, M plus one month in terms of days, first
phase, and similar expressions used in the plan.)

6. References—(Refer to A. R. 120-10, 130-10, and 135-10.)

7. The Harbor Defense Commander—(Give name, rank, office location, and
office telephone number of the harbor defense commander.)

Section 1T

FORCES TO BE MOBILIZED

Paragraph
Forces Allocated 8

Tables of Organizations 9

8. Forces Allocated—(List the combat organizations—by tegiment, separate
baitalion, etc.—and staff department detachments to be mobilized in the harbor
defenses.)

9. Tables of Organization—See Annex II. (Indicate the organizational tables
and charts that may be found in the Annexes, leaving unit Tables of Organization
to appear with the unit plans. The following are suggested as useful.)

a. Harbor Defenses of .

b. Harbor Defense Headquarters.

¢. Organization Chart and Manning Table, Harbor Defense Headquarters.
d. Tactical Organization, Harbor Defenses of .

e. Armament Manning Table, Harbor Defenses of .

f. Assignments to Armament and Elements of the Defense.

Section 111
ZONE OF THE INTERIOR INSTALLATIONS

Paragraph
Installations 10
Liaison 11

10. Instdlations—{(In the corps area there will be certain installations re-
quired, such as Reception Centers, Replacement Centers, Mobilization Camps, ete.
Should any of these be located within the harbor defenses, they receive considera-
tion here. This section will thus be an elaboration on plans received from higher
beadquariers. While recognizing much of the local staff depariment aectivity as
periaining to the Zone of the Interior, no loeal siaff deparimen:i enters into this
section because of the greaier convenience in considering all siaff questions in the
supply section. The local replacement center or reception center, if established,
should not be confused with similar eorps area installations.)

11. Ligison~—{(¥xplain in general terms how contact with the Zone of the
Interior is to be maintained during the period of mobilization.)
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Secrion IV
MOBILIZED AREAS

Paragraph
Harbor Defense Area 12
Unit Areas 13
Staff Departments 14

12. Harbor Defense Area—{(Comes within what mobilization area?)
13. Unit Areas—See also Annexes I and IL
a. (Give each regiment or separate combat organization a sub-paragraph

and show assignments on M-day and on arrival at war stations. The amount of
detail will vary with the situation. For a Regular regiment located entirely within
the harbor defenses, it will be sufficient to prescribe: “M-day: Reorganization and
mobilization at peace time stations”; but if the batteries move to or occupy more
than a single fort, it will be desirable to show the war station of each battery. For
a National Guard regiment, show the armory at which each battery mobilizes—
unless a single armory is used by the regiment—and show the war station of each
battery. An Organized Reserve regiment will normally be listed by battery.)

14. Staff Departmenis—(No details are required. As these will probably
operate by detachment from their peace time stations, it will usually be sufficient
to prescribe mobilization at their normal stations, and to refer to the department
plans. Special instructions of general interest may be added.)

Section V
PHASES OF MOBILIZATION
Paragraph
Table of Progress 15
Special Instructions 16

15. Table of Progress—(As the troops all pertain to the first phase, this only
need be considered here. This paragraph will therefore show the prescribed status
of each unit in personnel and equipmeni-—as a perceniage of the war strength—
on M-day and at the end of each successive mobilization month of the first phase.)

16. Special Instructions——(Using as many paragraphs as may be necessary,
include here special instructions concerning personnel to be detailed to schools on
M-day, the employment of civilians to replace soldier labor, ete. Most of this
paragraph will be in elaboration of plans from higher headquarters.)

Section VI
MOBILIZATION PROCEDURE
Paragraph
General Control 17
Notification of M.-Day i8
Netification by Subordinates 19
Informatiton Center 20
Instruciions to Organizations 21
Instructions to Staff Deparimenis 22

17. General Control—(Subordinate units tc use this plan as a directive. Har-
bor defense commander io regulate mobilizaiion, movements, advance parties, eic.)

18. Notification of M-Day—(List the commanding officers or offices to be noti-
fied by the harbor defense commander, and give the form of the order or message
10 be employed.)

19. Noiification by Subordinates—(Indicate responsibility for iransmission of
notification, and such other insiructions as may be considered necessary. Require
that each officer keep an up-ic-daie list of all individuals to be notified by him,
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showing name, home and business address, and home and business telephone num-
bers of each.)

20. Information Center—(It will ordinarily be desirable on M-day to establish
an information and personnel office at the normal point of entry into the harbor
defense area for the purpose of receiving, assisting, and guiding incoming organiza-
tions, detachments, and individuals. Give full information and instructions.)

21. Instructions to Organizations—(Methods of recruiting and of obtaining
commissioned personnel, preparations for movement, times of movement, use of
advance parties, and other details differ so greatly between organizations that it is
more convenient to give full instructions to each organization in turn or, if the
organizations be numerous, to group them as Regular, National Guard, and Organ-
ized Reserve and to give full instructions to each group.)

a. Regular Regiments (to establish regimental headquarters—distinct
from harbor defense headguarters—if not already established; inactive units to
become active; time of movements to war stations; how enlisted personnel is to be
obtained; etc.)

b. National Guard Regiments. (Places of mobilization, detail and conduct
of advance parties, recruiting activities, time at which to be prepared to move,
arrangements to be made for transportation, etc. Note that recruiting need not be
taken up in detail, as it comes up again in “Personmel.”) )

c. Organized Reserve Regiments. (Places and times of mobilization,
method of expansion, recruiting parties, times of movements, etc.)

22. Instructions to Staff Departments—{In general, these will contain normal
functions, but will, in some cases, require the establishment of branch offices.
Provision should be made for the establishment of any command posts not estab-
lished. Imclude special insiructions of general interest, in regard to mobilization
procedure only.)

Section VII

PERSONNEL
Paragraph
Requirements 23
Procurement 24
Reception and Classification 25
Personnel Tables 26

23. Requirements.—a. Commissioned Personnel. See Annex IIL

b. Enlisted Personnel. See Annex III.

24. Procurement~—a. Commissioned Personnel. (State, for Regular Army,
National Guard, and Organized Reserve organizations, how commissioned officers
will be procured during the mobilization period, and the duties of organization
commanders in this respect.)

b. Enlisted personnel. (Explain the period and method of reeruiting for
each compenent, qualifications of recruits—in general terms, method of completing
enlistments, dispesition of recruits, procedure after close of period for acceptance
of voluniary enlistments, reporis, requisitions, etc.)

95. Reception and Classification.—a. Commissioned Personnel. (Responsibili-
ty of commanding officers in regard to classification and employment of commis-
sioned personnel, etc.}

5. Enlisted Personnel. {Give general information regarding the recepiion
and classification center, if established—methods, records, procedure, etc. Put
details in an Annex.} See Annex IV.

26. Personnel Tables—See Annexes I and HL
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Section VIIL

SUPPLY
(See also Annex V, Staff Plans.) )
Paragraph

Transportation 27
Troop Movements 28
Shelter 29
Subsistence 30
Organization and Individual Equipment 31
Forage 32
Hospitalization 33
Sanitation 34
Welfare 35

27. Transportation—(Facilities and systems available for handling freight and
passenger traffic; schedules; arrangements for transporting incoming organiza-
tions, detachments, and individuale; procedure; conmtrol; etc.) For details, see

Annex V.

28. Troop Movements— (Require each organization to keep on hand a troop
movement table showing (a) home station and destination, (b) number of officers,
warrant officers, and enlisted men to be transported, (c) estimated total weight and
cubic measurement of property to be transported, and (d) kind, character, and
amount of transporiation required; explain arrangemenis to be made for move-
ments; etc.)

29. Shelter~—o. Data. See Annex No. 4 to Annex XIL

b. Assignment. (Shelter—kind and location—to be furnished organizations
and detachments.)

¢. Construction. (Instructions regarding location and construction of can-
tonmernts, tent shelter, etc.) See Annex No. 3 to Annex XII.

d. Officers. (Arrangements for shelter of officers.)

e. Noncommissioned staff. (Arrangements for shelter of noncommissioned
staff officers.)

f. Staff departments. (Arrangements for housing detachments of staff
depariments.)

g. Animals. {Arrangements for housing animals.)

30. Subsistence—a. (Arrangements for initial and subsequent messing of
combat organizations and deiachments.)

b. Noncommissioned staff. {Arrangemenis for messing noncommissioned
staff officers—separate messes, attachment io erganizations, etc.)

¢. Staff departments. (Arrangements for messing detachments from the
staff deparimenis—separate messes, attachmeni o organizations, etc.)

d. Officers. (Mess arrangemenis.)

31. Orgaenizaiion and Individuol Equipmeni—(General instructions to the or-
ganizations appear here. Reference io the plans of the several staff departments
will show their own operations.)}

a. Procurement. {Methods and sourees.)

b. Reguirements. {(How listed and how filled.)

¢. Organizations. {(Pre-mobilization equipmenti io be retained; equip-
ment {6 accompany iroops; sources of additional equipment required; etc.)
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d. Distribution. (Distributing points, times and methods of issue, etc. The
staff departments will, on M-day, ordinarily discontinue any practice they may have
had on dealing with batteries or similar organizations direct, and will thereafter
issue only through regimental supply officers or the corresponding officers in other
units.) )

e. Clothing. (Special instructions.)

/. Accounting. (Instructions regarding accountability and responsibility.)

& Replacement and salvage. (Instructions, requisitions, etc.)

32. Forage—(Procurement and issue.)

33. Hospitalization.~—(General instructions; location and establishment of aid
and collecting stations, hospitals, etc.; evacuation; etc.)

34. Sanitation.—(General instructions.)

35. Welfare.—{(Instructions regarding religious services, recreational activities,

athletics, libraries, post exchanges, motion pictures, hostess houses, morale, welfare
organizations, E. & R. officers, etc.)

Section IX
TRAINING
Paragraph
Training Program 36
Standards of Proficiency 37

36. Training Program.—(QOutline a training program listing subjecis and min-
immum specifications for each month of the mobilization period. Such programs
usually cover a period of twelve weeks, with provisions for the possibility that
actually another month will be available.)

37. Standards of Proficiency.—(Indicate the standards to be attained by the
end of each month of the training period.)

Section X
INTELLIGENCE
Paragraph
Organization 38
Scope 39
Censorship 40
Counter Espionage 41
Training __ 42

38. Organization.—{(Uniis to be organized, source and amouni of personnel,
supervision, elc.)

89. Scope.—{State the scope of activity of the Inielligenee Section during the
peried of mobilization—observation, liaison, counter espionage, maps, siatisiics, eie.)

40. Censorship—({General insiruciions, if any.)

41, Counter Espionage—(General insiructions. Mosi of this and the preced-
ing paragraph will come from the plans of higher headquariers; and the contenis
of the other paragraphs of this Section will be largely influenced by those plans.)

42, Training—(Inielligence schools, training programs and objectives, details
of personnel, etc.)
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Secrion XI
GENERAL INSTRUCTIONS
Paragraph
Unit Plans 43
Miscellaneous Instructions 44
References . 45

43. Unit Plans.—(Instructions concerning the preparation, distribution, and
care of Unit Plans.)

44. Miscellaneous Instructions—(Add any instructions which have not found
a suitable place in previous sections. The plans of higher headquarters should be
carefully studied to see that no omissions have been made in conforming to those
plans.)

45. References—(A bibliographical list of all War Department or other pub-
lications bearing upon mobilization.)

Secrion XII
TEST MORBILIZATION

Paragraph
Test Mobilization 46
Other Instructions 47

46. Test Mobilization—{(When, where, and how held.)
47. Other Instructions.—(Pertaining to test mobilization.)
(Signature.)
Distribution:
(Approval.)

Annex I

GENERAL MAP, HARBOR DEFENSES OF AND VICINITY

(Any suitable map, of moderate scale, on which may be indicated, if desired,
some of the general features of the mobilization.

Axnex II
A, PERSONNEL AND ORGANIZATION TABLES, HARBOR DEFENSES OF ——
(A general iable, showing totals by organization for each grade.)

B. HARBOR DEFENSE HEADQUARTERS
(Showing full details of organization and equipment.)

€. ORGANIZATION CHART AND MANNING TABLE, HARBOR DEFENSE HEADQUARTERS

{Showing the organization and command or eontrol chain throughout head-
quarters, with blanks in which names may be placed upon mobilization.)

D. TACTICAL ORGANIZATION, HARBOR DEFEXNSES OF

(A chart showing all elements of the defense, and indicating the chain of
command.}

E. ARMAMENT MANNING TABLE, HARBOR DEFENSES OF ——

{A 1able showing for each element of the defense the personnel, by grade, re-
guired to man that particular element.
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F, ASSIGNMENTS TO ARMAMENT AND ELEMENTS OF THE DEFENSE

(Maps, charts, or tables showing the assignments of each unit of the organiza-
tions assigned to the harbor defenses. In general, it will be necessary to list the
assignments by batieries.)

Annex IIT
PERSONNEL REQUIREMENTS
a. Commissioned and Warrant—(A table showing authorized war strength,
actual strength, and shortage for each grade.)

b. Enlisted—A table showing, for each organization, authorized war strength,
actual strength, and shortage for each grade.)

Annex IV
RECEPTION AND CLASSIFICATION CENTER

(A plan, tables of organization, and instructions for the organization and
operation of such a center, if one is to be established.)

ANNEX V
STAFF PLANS
A, QUARTERMASTER PLAN
1. General.
a. Purpose.
b. Duties and Responsibilities.
¢. Quartermaster. (Name, rank, office Iocation, and office telephone number.)

2. Organization.

a. Tables of Organizaiion. See Annex No. 1 to Annex V-A,
b. Office Organization and Duties.

3. Mobilization.—(Movement to war stations, and establishment of branch
agencies, distribution points, etc.)

4. Personnel.

a. Procurement. (Civilian and military.)
b. Instructions.

5. Supply.

e. Transporiation. (Rail, motor, water, and animal; facilities, sxpansion,
uses, schedules, traffic, iroop movements, eic.)
b. Insiallations. (Warehouses, shops, agencies, utilities, administration.)
c. Shelter.
{1) Daia. See Annex No. 4 to Annex V-A.
(2) Construction. See Annex No. 3 to Annex V-A.
(3} Instructions.
4. Bation Supply.
{1) Ipstruction.
(2) Procurement.
{3) Distribution.
e. Clothing. (Instruetiions, procuremeni, disiribution.} See also Annex
Neo. 5 10 Annex V-A.
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b

. Forage. (Instructions, procurement, distribution.)
g. Other Equipment and Supplies. (Instructions, procurement, and dis-
tribution.)
k. Supply Requirements. See Annex No. 2 to Annex V-A.
k. Supply Requirements. See Annex No. 2 to Annex V-A.
i. Salvage. (Instructions.)
6. Administration.—(Accountability and responsibility, requisitions, ete.)
7. Training.—(Program of instruction.)
8. Troop Movements—(Information necessary, preliminary arrangements,
estimates of requirements, etc.)
9. Miscellaneous.

Annex No. 1 1o Annex V-A

TABLES OF ORGANIZATION
(In full detail.)

Annex No. 2 1o Axnex V-A
SUPPLY REQUIREMENTS

{Complete supply lists, showing for each class authorized amounts, guanti-
ties on hand, and amounts to be procured.)

Annex No. 3 1o Annex V-A
PLANS AND ESTIMATES FOR NEW CONSTRUCTION

(Proposed locations should be specified, preferably by drawing upon a map
of each site at which construction is contemplated. Sites of tent shelter should
also be specified.)

Axnex No. 4 o Axnex V-A
DATA CONCERNING SHELTER

(Tables showing all buildings in the harbor defenses, purpose for which in-
tended, and capacity.)

Axnex No. 5 1o Annex V-A
CLOTHING ISSUE MILL

(Plan showing how clothing is to be issued. Will probably not be required in
small commands.)

B. MEDICAL PLAN

1. General.—(Purpose; duties and responsibilities; surgeon—name, office
locaiion, and office ielephone number.)

2. Organization—{Tables of organization in Annex No. 1 o Annex V.B;
office organization and duties.)

3. Mobilizaiton—Movement io war siations and establishment of branch
agencies and subordinate establishments.)

4. Personnel—{Procurement; insiructions.)

5. Supply.—{Transporiation authorized, on hand, and to be procured; in-
stallations—hospitals, collecting stations, aid siatiens, eie.; shelier; hospiializa-
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tion; evacuation; disposal of dead; supplies—procurement, distribution, and re-
quirements in Annex No. 2 to Annex V-B; salvage.)

6. Administration.

7. Training.

8. Special Instructions.—(Sanitation, dental, veterinary, welfare organizations,
laboratory, etc.)

9. Miscellaneous.

ANNEXES

(Annex No. 1, Tables of Organization, and Annex No. 2, Supply Require-
ments, similar to the same numbered annexes to the Quartermaster Plan.)

C, D, E, F, 6. ENGINEER, SIGNAL, ORDNANCE, FINANCE,
AND CHEMICAL WARFARE PLANS

(Each will be built up on the same paragraph headings and arrangemenis
as the Medical Plan, and each will have an Annex No. 1, Tables of Organization,
and Annex No. 2, Supply Requirements. The Finance Plan will probably not need
Annex No. 2, Supply Requirements, but may find it necessary to substitute an
estimate of funds. The Signal Plan will probably require an Annex No. 3, Har-
bor Defense Communications, to show the Message Center and all agencies of
communications. Lacking Chemical Warfare troops, the Chemical Warfare Plan
may consist of little or nothing but the table of supply requirements.)

Annex VI
REMINDER LIST

a. (Names, business and home addresses, and business and home telephone
numbers of all individuals to be notified of M-day by the harbor defense com-
mander.)

b. (In order that no detail may be overlooked, the harbor defense commander
should prepare a reminder list showing everything required of him upon receipt
of notification of M-day and the specific duties arising during the mobilization
period. Many of these details will come from the plans of higher headquarters.
A few of them ave: completion of manning tables; separation of regimental head-
quarters from harbor defense headquarters; detail of Information Center and
Recruit and Classification Center personnel; designation of medical officers for
examination of organizations; notification of organization commanders and siaff
officers of M-day; procurement of any special funds authorized; selection of per-
sonnel for schools or other details; personnel shortages 1o be reporied on M-day
and at sueceeding intervals; etc. To this list should be added a reminder list for
the Adjuiani.

¢. Blank Forms—(Forms to be procured for the organizations and depari-
ments.)

Axxex VII

TNIT PLANS
{Similar in siructure and arrangement to these of the siaff depariments,
already given. This Annex will include only the plans of vegimenis or separaie
Organizations, or exiracis from those plans. The plans of batialions er baiteries,

which are Anmexes io the regimenial plan, need not be filed with the harbor
defense plan.}



Preparedness for War

Extracted and translated by
CoLoNzL GeoreE Runinen, U. S. A., Ret.

France’s Experience in Providing Her Army with Arms and
Ammunition for the World War

INTRODUCTION

RANCE was, in 1914, without doubt the second great military

power in Europe and probably not far from an equality in that
respect with her most prominent competitor and potential opponent.
It is reasonable to assume that, believing a coming war with Germany
to be not only inevitable but imminent, she was making preparations
for it to the utmost extent of her resources.

The difference between what France considered necessary in the way
of preparation for a coming war in providing her armies with sufficient
quantities of arms and ammunition for beginning and carrying it on
and her painful and amazing experience of the quantities that were
actually needed and used by her in the World War is very clearly shown
by the statistical and descriptive matter contained in the following
pages. They are extracts from compilations made by Lieut. Colonel
Dischler of the German army from a report prepared by Colonel Re-
boul of the French army, and were originally published in the Revue
Militaire.

Nothing that has been published since the close of the war can give
as striking a picture of the devouring capacity of arms and ammunition
of the Juggernaut of modern war as do the figures of quantities with
which France entered the war, and which she believed adequate, and
those which she found it necessary to provide during the war for carry-
ing it through. The information contained in this article should also
serve as a valuable lesson to those who are charged with the solution of
the problem of adequate perparation of a nation for war and what that
problem implies in the domain of arms and ammunition alone which is,
in reality, the most imporiant and most essential element, because an
army, however well provided for and equipped in all other respects,
is helpless without fighting appliances. Temporary shortages of sub-
sistence, clothing, and other ariicles of equipment can be endured and
made up, but even a momentary failure of a supply of ammunition in

an emergeney may cause an irreirievable disaster.
1301
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Equipment and Supply of the Armies of France with Arms and Ammu-
nitions at the Ouibreak and During the Progress
of the World War

I. INFANTRY

A. RirLes anp CARBINES

France had at its disposition in 1914:

2,886,000 rifles, model 1886, M. 93 (Lebel).
50,000 rifles, model 1907 (Indo-Chinois).
380,000 carbines (mousqueton)}, madel 1892, for the
dismounted men of the artillery.
220,000 carbines for cavalry.

There were in reserve: 186,000 rifles model 1886, M. 93 (Lebel;
1,200,000 rifles, model 1874 (Gras), caliber II mm. These were no
longer in use since introduction of the model 1886. The quantity of
3,000,000 on hand in 1885 had been reduced to 1,200,000 by sales to
athletic and other clubs and associations.

The factories at St. Etienne, Chatellerault, and Tulle had, for a
number of years preceding the war, ceased to manufacture rifles of the
1886 model and were supplying only parts for replacements. The
machines had been changed for other purposes. St. Etienne and Chatel-
lerault furnished only carbines, model 1892 (50 per day), and rifles
for colonial troops, so-called fusils Indo-Chinois, model 1907 (100 per
day). The producing capacity of various works had been materially
reduced by the withdrawal of workmen incident to mobilization. The
want of technically trained workmen was also seriously felt.

The losses of rifles became very great in August, 1914. Large masses
fell into the hands of the German troops in the retirement. In order
to relieve the deficiency in rifles, repair centers were established that
were to restore damaged rifles in the shortest time possible. But they
failed wholly on account of imperfection in organization and for want
of technieally trained personnel.

The rifle faciories were charged with producing, inside of four
months, 50,000 carbines, model 1892; 20,000 rifles, model 1907 (Indo-
Chinois). This lot of carbines served only to equip those troops not
jmmediately engaged in the front. The rifles thus relieved were intended
for the front line iroops. In consequence of the losses of rifles the
training of recrnits suffered much in the firsi months of the war because
they could be equipped only with the old model 1874 rifles. The few
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Lebel rifles remaining in the recruit depots were used only for target
practice.
The quantities available were, on December 15, 1914:

1,300,000 rifles at the front,
350,000 rifles in the arsenals,
50,000 rifles in Africa.

In order to meet the urgent demand as soon as possible it was at-
tempted to alter the 1874 rifle to the extent of using with it the ordinary
infaniry ammunition cartridge (8 mm.). About 150,000 to 160,000
rifles were so altered and exchanged with those in the hands of troop
units stationed in the rear of the immediate fronts for model 1886 rifles.

France purchased from England, Japan, and America 230,000
rifles. In addition, recourse was had to private industries. But they
were so occupied with the manufacture of artillery guns that their first
deliveries of rifles were made only in the spring of 1915. Since manu-
facture of rifles required specially complicated machinery the separate
private establishmenis could, with the exception of Delaunnay-Belleville
works (producing 500 per day), be charged with furnishing certain
parts only. By means of proper distribution and allotments of certain
portions of the work private industries were, after a few weeks practice
in manufacture of rifles, in a situation to produce large quantities,
namely:

In August, 1915, 46,000 rifles,
In September, 1915, 50,000 rifles,
In December, 1915, 55,000 rifles.

The maximum production was reached in July, 1916—102,000 rifles.
From that time on monthly production was reduced to 72,000 since
large reserves had already been accumulated. In consequence indus-
tries were enabled to begin the manufacture of the automatic rifle,
model 1917 (R. 8. C.).

The production of carbines, model 1892, was, at the outbreak of
the war, 1500 per month. Manufaciure of carbines was suspended
from May, 1915, io Sepiember, 1916, in order to increase the produc-
tion of rifles. There were produced, during the war:

Rifles, model 1886, M. 93 (Lebel’ 220,000
Rifles, model 1907-1915, 1

1907-1915, M. 1916 § 2,113,000
Automaiic rifles, model 1917 (R. S. C.) 80,600
Carbines, model 1892 and ]
Carbines, model 1892, M. 16 § 480,000

Carbines for cavalry 50,000
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B. MacHiNE Guns
1. Heavy Machine Guns.

France had at hand in 1914 over 5,000 machine guns, namely: with
the troops, 2,000; at foriresses and depots, 3,000. The machine gun
Puteaux had been introduced throughout the army with the exception
of certain formations—principally colonial troops who were equipped
with the Hotchkiss guns. The machine gun Puteaux was not well liked
by the troops because it was too complicated and loading and other
jams were too frequent with its use. The less complicated and more
durable Hotchkiss was more generally preferred.

On account of losses, as well as on account of increase of machine-
gun organizations, the reserves of machine guns were soon exhausted.
The Puteaux works were dilatory in deliveries. Their productive capa-
city did not keep pace with the demand. The works reached their maxi-
mum of 60 guns per day only in 1916. At the end of the summer of
1915 the first order was given to the firm Hotchkiss which delivered
100 machine guns per day from the end of 1917. Other models were
brought {rom England and America.

Following is a statement of the acquisition, by manufacture and
purchase, by France of machine guns during the war:

Puteaux, model 1917 40,000
Hotchkiss 48,000
Vickers {produced in France, 2,000
drawn from England, 10,000 § 12,000
Lewis § produced in France, 4‘,500}
1 drawn from England, 7,000 11,500
Colt, from the United States, 1,000 1,000
112,500

2. Light Machine Guns.

The equipment of iroop organizations with light machine guns
(F. M., fusil mitrailleur) made greatly increased demands upon the
productive capacities of indusirial establishments. Of these, 225,000
were made during the war. In addition automatic rifles model 1917
were introduced into the army at the beginning of 1918. The handling
of automatic rifles was difficult and required prolonged training.

C. AmwuniTioN
1. Infaniry Rifle.

Previous to 1914 there prevailed the impression that in a war of
the fuiure, as had been the case in the past, infaniry would be the main
arm. The casualiies of the war of 1870-1871 and of the Russo-Japanese
war were taken as standards in acecepiaiion of that impression. They
were:
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By Infantry Rifles By Artillery Guns
War 1870-1871 % %
German Army 90 5
French Army 70 25
Russo-Japanese War
Russian Army 86 14
Japanese Army 85 9

But in the World War these ratios were reversed. The Krench losses
were:

%
By infantry arms 23
By artillery 65

Owing to estimates having been based on former war experience
ample provision had been made for infantry ammunition. At mobiliza-
tion there were on hand 1,300,000,000 cariridges. The daily expendi-
ture was estimated at 30,000,000. The mobilization plan anticipated a
daily production of 3,500,000 from the iwentieth day after the begin-
ning of the war for a period of four months. From that time on daily
production was to be only 2,500,000. It was assumed that the war
would be ended by that time.

The expenditure of infaniry ammuniiion exceeded the estimate only
after the increase of the machine-gun-using organizations. The maxi-
mum production reached 7,000,000 per day. There were produced dur-
ing the war an aggregate of 6,300,000,000 cartridges.

2. Infaniry Gernades.
There were produced during the war:

1. Rifle Grenades 77,000,000
2. Hand Grenades
Incendiary grenades 1,100,000
Smoke grenades 2,250,000
Gas grenades 2,800,000
Atitack grenades C. F. 34,000,000
Defense grenades D. F. 11,000,000

II. ARTILLERY

A. FiELD ARTILLERY
The French field artillery was equipped with the 75-mm. cannon,
model 1897, and the horse artillery with the 75-mm. cannon, model 12
(Creusot}. The field gun, model 1912, was lighter than the 1897 model,
but it did not meet the demands made upon it and was therefore re-
placed by a new gun, model 1913; but on the ouibreak of the World
War the horse ariillery had not yet been supplied with it
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France had, on August, 1914, 1011 field-gup batteries of four guns
each, a total of 4800 guns—leaving a reserve of 756 guns. In con-
sideration of what was, before the war, regarded as a copious reserve
provision and on account of the further assumption that a modern war
would be ended before additional guns could be manufactured, the
French mobilization plan had not anticipated the production of guns
for a war contingency.

The loss of guns was, however, so great, even in the first months of
the war, that the reserve was soon exhausted. New guns had to be
made as soon as possible. At the end of September, 1914, the works
of St. Chamond and Creusot were called upon for 20 batteries. When,
at the beginning of 1915, there was added to the already heavy losses
of guns that caused by the bursting of gun barrels due to the use of
hastily manufactured and inferior ammunition, etc., further orders
were given for the manufacture of 100 guns by the government factory
at Bourges and for 500 to private establishments. The last were dilatory
in delivery on account of want of skilled mechanies and of the neces-
sary machinery. Deliveries could be made at full swing only in the lat-
ter part of 1915 and beginning of 1916. The situation became very
critical by that time. The losses were so enormous that France had in
its front, in the summer of 1915, only one-half of its equipment of field
guns of August, 1914,

In order to make up to some extent for the losses until industries
were in position to deliver the guns needed, it became necessary, after
October, 1914, to put up with various antiquated models: 90-mm. guns
{of which as many as 1000 were in use at times) ; 95-mm. guns (model
Lahilotte of 1873) ; and in addition some naval guns: 27- and 47-mm.

The losses of 75-mm. guns were as follows:

To January 1, 1916 To January 1, 1917

Pieces Pieces Cause
1000 2100 Bursting of barrels,
600 2300 Bulging of barrels.
750 3000 ‘Worn oui barrels.
400 1600 Desiroyed by enemy fire or capiured.

As has already been noted, French industrial establishments had
become {ully able to produce only by the end of 1915 and beginning of
1916; from that time on the curreni requirements of guns could be
furnished and the crisis had been overcome. All old models and the
75-mm. cannon that were no longer in fauliless condition disappeared
from the front.
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The semi-annual production of 75-mm. guns was:

1915 1916 1917 1918
First half year 60 2150 2300 3800
Second half year 950 2200 3100 2550
1010 4350 5400 6350

An aggregate of 17,110 pieces.

In 1918 the industries had become developed to such an extent that
field guns could be supplied to foreign nations. )

In January, 1917, there were on the front 4418 75-mm. guns, and
on January 1, 1918, 5152. The numerical distribution of 75-mm. guns
during some of the major battles was as follows:

1 gun to 32 meters of front in September, 1915 (Champagne battles).
1 gun to 34 meters of front in July, 1916 (Somme battles).

1 gun to 20 meters of front in April, 1917 (Offensive battles).

1 gun to 15 meters of front in October, 1917 (La Malmaison).

B. MoOUNTAIN ARTILLERY

The mountain artillery had been equipped with 65-mm. guns. Of
these there were 168 on hand in August, 1914. A total of 800 were pro-
duced during the war. The 65-mm. guns were used almost exclusively
in the Vosges. The 75-mm. guns in the colonies were all exchanged for
65-mm. guns in order to make the 75-mm. available in the European
area.

C. Heavy ARTILLERY

Three hundred pieces of heavy caliber were assigned to the field
army at the outbreak of the war: namely, 120-mm. long (Bange), in the
army since 1878, maximum range 8000 meters; 120-mm. short (Ba-
quet), made in 1890, maximum range 5600 meters (80 guns), 155-mm.
guns, short (rapid-fire}, named after their inventor Rimailho, in the
army since 1904, maximum range 6000 meters (100 pieces).

The siege artillery consisted of 132 mortars. The guns comprised
120-mm. long, 155-mm. long (Bange), and 155-mm. short, model 1881.
The mortars comprised 220-mm. mortars, model 1885, maximum range
4300 meters with a projectile containing 65 kilograms of explosive
material, and 7800 meters range with a projectile containing 35 kilo-
grams explosives. The heavy guns remaining in the foriresses are to
be added to the heavy artillery.

Aside from this there had been ordered in August, 1914, two-hundred

and twenty 105-mm. cannon (Creusot and Bourges), to be delivered
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August, 1914, to August, 1915; one-hundred and twenty 155-mm. can-
non, long, to be delivered 1916-17 (rapid-fire); eighieen 280-mm.
mortars, delivery 1916.

Orders for new guns for the heavy artillery were not made in the
early months of 1914 after outbreak of the war. Guns were drawn
from the siege artillery, fortress artillery, and the navy. The naval
guns were especially used as railway guns for firing over rearward
emplacements.

In February, 1915, general headquarters ordered some 105-mm.
guns, long (rapid-fire), and 280-mm. mortars, rapid-fire. In addition,
there were purchased from private industrial establishments guns that
had been ordered in part by foreign governmenis before the war and
had not yet been delivered. Furthermore there were guns that private
industries had produced on their own account and which were then
offered to the government, as follows: 270-mm. coast artillery mortars;
230-mm. coast mortars, maximum range 12,000 meters; 370-mm. mor-
tars (Filloux), maximum range 8000 meters with a projectile of 150
kilos explosive and of 10,000 meters with projectile of 100 kilos ex-
plosive.

The decision to reorganize and increase materially the heavy artil:
lery was made in 1915. But only on August 5, 1916, did general head-
quarters establish a program of equipment of the heavy artillery, and
industries were charged with making deliveries as follows:

960 pieces 105-mm. cannon
1440 pieces 155-mm. cannon
2160 pieces 155-mam. cannon

160 pieces 220-mm. cannon

80 pieces 280-mm. cannon

4800

Only in the first half of 1917 was French indusiry able to cover
every requirement for heavy guns. On April, 1918, there were on hand
on the French front the following numbers of guns of each kind
named below:

600 pieces 105-mm. guns

1600 pieces 155-mm. guns, short
700 pieces 155-mm. guns, long
170 pieces 220-mm. moriars

3070

The following table shows how the production of guns mostly used
was developed during the war:
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1914 1915 1916 1917 1918

Half | Half Halt Half Har | E

Year | Year Year Year Year &

2nd [1st|2nd | Ist | 2nd | Jet | 2nd | 1st | 2nd
105-mm, guns, long, model 1913 (Schneider) 60 [ 50] 70 [100] 95 ] 230|275 | 260 | 200 | 1340
105-mm. guns, short, St. Chamond 40| 40| 50 | 220] 40 390
155-mm. guns, short, Schneider mod. 15 & 17, 50 | 180 | 280 | 950 11050 | 530 | 3040
155-mm. guns, long, model 1917 130 | 170 | 110 410
155.mm. guns, long, model 1918 5 5
220-mm, guns, mortars, short, model 1916 30| 75 {160 | 110 | 375
220-mm. guns, mortars, long, model 1917 5 20 25
280-mm. mortars 15| 20] 10 20} 35| 30| 251 155
120.mm, howitzers (Schneider) 151 35 50

Aggregate 60 | 50 | 140 | 245 | 335 | 780 1505 ]1675 [1000 | 5790

There were delivered to foreign countries: Russia, 326; Italy, Bel-
gium, Servia, Rumania, 580 guns of various calibers, Of very heavy
guns there were manufactured 400- and 520-mm. howitzers. The for-
mer were used in the combats at Douamont and Vaux, but the latter
could not be furnished in time to take part in the fights. The numeri-
cal distribution of heavy guns in some of the major baitles was as
follows:

1 heavy gun to 40 meters, Champagne battle, September, 1915.
1 heavy gun to 36 meters, battle at Artois, September, 1915.

1 heavy gun to 25 meters, Somme battle, July, 1918.
1 heavy gun to 11 meters, Battle at Malmaison, October, 1917.

D. AMMUNITION

1. 75-mm. Projeciiles.

In 1914, 1700 rounds had been provided for each gun: namely,
1300 rounds fully prepared and 400 held in readiness at the arsenals
for completion. Completion was to take effect immediately on the oui-
break of war. As an actual fact there were on hand on mobilization
only 1400 rounds, 200 of which were ready for completion at the
arsenals. The government factories were, according to the mobilization
plans, to provide 3600 rounds daily—a little more than three rounds
per day per gun. The manufacture of projectiles was, in 1914, reduced
to 7000 rounds per day by reason of the seizure, by the Germans, of
some areas in the vieinity of Paris. Bui general headquarters had in
September, 1914, already demanded a daily delivery of 40,000 pro-
jectiles and a few days later 80,000, and then 100,000 per day.

The expenditure of projectiles was very great in the very first fighis.
Some batteries fired 1000 rounds in a single fight. On Sepiember 10,
1914, ihe field artillery had left only 500 rounds per gun.

Franee was obliged to find quickly ways and means for rapid de-
livery of the ammuniiion demanded from the front. The works Creusot
and St. Chamond could not fill requirements and other places had to be
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relied on. On September 14 the war minister Millerand summoned the
leading industrial managers to Bordeaux, where the government had
taken temporary refuge, to arrange with them for the conversion of
their works for the immediate manufacture of ammuniiion. But in.
order to meet the demand rapidly it was necessary for these private
establishments to convert their establishments to manufacture ammu-
nition without delay by means of the iniroduction of wholly new ap-
pliances. It was therefore decided to shift to new methods, drills, bor-
ing, etc. This materially lightened the difficulties of the processes but
at the expense of quality. The pre-war specifications required, in tests
of projectiles, that the wall of the projectile should sustain a pressure
of 1400 kilos per square centimeter. This requirement was reduced
to 400 kilos.

The ammunition delivered at that time was bad. The consequence
was that a large number of field guns, as has been heretofore noted, were
rendered unserviceable inside of thirty days’ use by inferior ammuni-
tion, which caused bursting of gun barrels, and by other defects. This
loss was, under the then condition of shortage of field artillery pieces,
severely felt.

The relation of shrapnel to shells was between 15 to 26 and 11 to 26.
But since the manufacture of shells is easier than that of shrapnel it
was decided, in order to meet the pressing demands for ammunition, to
produce for the time being only shells. By reason of the transition to
the war of position the call for shells also became more imperative than
for shrapnel. In the table given below the monthly and the aggregate
production of 75-mm. projectiles is shown.

Gas Ordinary

Months Shells Skrapnel  Projectiles Projectiles Aggregate
1914 August 300,000 440,000 790,000
1914 September 190,000 280,000 5,000 475,000
1914 October 250,000 140,000 390,000
1914 November 280,000 100,000 40,000 380,000
1914 December 490,000 70,000 600,000
1915 January 900,000 110,000 100,000 1,110,000
1915 Awugust 1,910,000 300,000 2,210,000
1916 January 2,540,000 480,000 3,020,000
1916 August 4,225,000 685,000 295,000 5,205,000
1917 January 4,920,000 805,000 325,000 6,050,000
1917 May 5,800,000 810,000 400,000 7,010,000
1917 August 4,925,000 840,000 165,000 5,930,000
1918 January 4,375,000 645,000 415,000 5,435,000
1918 August 4,425,000 470,000 740,000 5,635,000
1918 September 3,900,000 590,000 1,145,000 5,635,000
1918 October 3,145,000 555,000 870,000 4,570,000

“Total output
io Oct., 1918 167,870,000 27.780,000 12,245,000 360,000 208,265,000
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While the mobilization plan had contemplated a production of
409,000 projectiles for the monthly maximum, the production for May,
1917, reached more than 7,000,000 rounds. The great expenditure of
75-mm. projectiles in some of the major battles is shown by the follow-
ing table:

Breath of Time  No. Pro-

Dates Front Days jectiles Tons

Champagne Baitle, Sept., 1915 1 kilometer 5 40,000 320

Somme Battles, June-July, 1916 1 kilometer 17 134,375 1075

On the day of attack 1 kilometer 1 18,750 150

La Malmaison, Oct., 1917 . 1 kilometer 6 218,780 1750
Day of Attack, and Champagne

Sept. 26, 1918 1 kilometer 1 52,500 420

2. Heavy Artillery Projectiles.

The mobilization plan had provided for a daily production of only
465 rounds of projectiles for the 155-mm. cannon. There was, for the
time being, no provision for manufacture of ammunition for the other
heavy guns. The quantities on hand were considered ample in every
way in case of war. In August, 1914, there were on hand projec-
tiles for guns as given below:

90-mm. cannon 1,600,000 rounds
95-mm. cannon 1,150,000 rounds
120-mm. cannon 1,300,000 rounds
156-p1m. cannon 1,000,000 rounds
220-mm. mortars 200,000 rounds

Only factories furnished with the requisite equipment of presses
came into question for the production of ammunition for the heavy
artillery. The unsatisfactory experiences with the manufacture of pro-
jeetiles for the 75-mm. guns by means of the boring or drilling process
discouraged use of that method for making projectiles for heavy guns.
The production of such projectiles was therefore confined to a small
number of factories.

After February, 1915, application was made to private indusiry for
the manufacture of that class of projectiles and they were permiited to
make them of cast iron to hasten delivery. Those could be produced
more readily but their military value was materially lessened. Since
the walls of cast iron projeciiles had to be made thicker they could be
made to comiain only from 1/3 1o 1/4 the cusiomary quaniity of
explosive, thus reducing the explosive effect to a small number of larger
pieces without peneirating force.

In the summer of 1915 the manufacture of heavy ariillery projec-
tiles of east sieel was begun. While these were a material improvement
over those of cast iron, they did net have the siriking effect of wrought
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steel. The rate of expenditure of heavy-gun projectiles increased very
rapidly and reached its maximum in 1917, The quantity of heavy artil-
lery projectiles produced during the war is as follows:

Date Steel Cast Steel Shkrapnel Canister Gas Cast Iron

Jan. 1915 70,000 50,000

Aung. 1915 70,000 50,000 25,000
Jan. 1916 90,000 95,000 25,000
Aug. 1916 320,000 410,000 5,000 3,000 15,000
Jan. 1917 385,000 520,000 17,000

Aung. 1917 490,000 560,000 2,000 1,500

Jan. 1918 640,000 440,000 2,000 500 120,000

Aug. 1918 320,000 561,000 15,000 5,000 60,000
Total for the

war period 14,400.000 | 15,400,000 170,000 40,000 1,150,000 825,000

Grand total of all kinds 31,485,000 rounds

There were made for the remaining classes of guns projectiles, as
follows:

Guns of cast steel all other materials
90-mm. 2,635,000 5,700,000
95-mm. 3,100,000 5,500,000

105-mm. 8,300,000
120-mm. 4,900,000 12,000,000
220-mm. mortars 700,000 2,000,000

As heretofore stated the 90- and 95-mm. guns were used only as
auxiliaries. On July, 1916, more than 250 tons of projectiles were used
on a kilometer front in the battle on the Somme and 750 tons on October
27, 1917, in the battles at Malmaison.

1. GUNPOWDER AND EXPLOSIVES

A. GuNpOWDER

The French army had adopted for iis use, with very few exceptions
(a few minenwerfers), the gun powder B. This powder, slightly defi-
cient in smoke, was discovered in 1884, after a number of irials, by the
chemist Vieille. The gun powder B has the great advaniage, over all
other gun powders, of a lower combustion temperature, thus being less
destructive of material coming in contact with it, but it has the disad-
vantage of a very circumstantial method of manufacture and deficiency
of keeping quality in storage.

The Freneh government has, for the present, reserved to itself the
monopoly of manufaciuring this powder. In 1914 the government had
six factories furnishing this powder, with daily eapacity of 15 tons per
day for all. The mobilization plan had contemplated an increase of
only 25 ions daily production up o the end of the second month after
mobilization, which was to run parallel with the increase in other muni-
tions. But this program was upset in the very first weeks of the war
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by the unexpected great expenditures of munitions of all kinds. Even
in August the powder factories delivered 30 tons per day and in Decem-
ber 50 tons, but even that quantity was insufficient. New powder fac-
tories were built at Toulouse, Ripault, St. Medart, and Bergerac, so
that toward the end of the war 500 tons of powder per day could be
made—twenty times the quantity that had been anticipated. But that
rate was never reached, the maximum deliveries were 400 tons per day
in June, 1917.

The manufacture of gun powder B is, as has been above stated, quite
complicated, and in addition considerable time is required to prepare
a factory to make daily deliveries of a specific quantity required—gen-
erally 16 months are required. The factories of 1915 could, therefore,
begin deliveries for supplying the whole army only about the middle
of 1916. It became necessary, therefore, to turn to foreign countries.
As early as October, 1914, orders were given in the United States for
delivery of 3000 tons during 1915. American industries were not pre-
pared for deliveries of such quantities, so that more time was required
before the first deliveries arrived in France. The U-boat war made its
influence also disagreeably felt at this time, when every ton of powder
was urgently needed in France. Not until the summer of 1916 was
American indusiry able to make satisfactory deliveries. The importa-
tion of gun powder B from the United States was about one-fourth
of the entire quantity used by France. The following tabular statement
shows production and delivery rates at various dates during the war.

Quantities to be Quantities actually delivered

Months delivered In France From U. S.
tons per day tons per day tons per day
July, 1914 15 15
September, 1914 25 30
January, 1915 80 50 1
October, 1915 150 100 25
April, 1916 250 180 70
April, 1917 450 370 90
April, 1918 450 290 100

Alihough France was, from 1917 on, in a situation to produce its
requirementis of gun powder in that couniry, considerable quantities
were nevertheless drawn from the United States. Approximately ten
tons of raw material is required to produce one ton of finished powder,
all of which had to be procured almost wholly from abread. In view
of the constanily increasing difficuliies of obtaining sufficient transporta-
tion it was deemed expedient to import the finished product. The sav-
ing in iransporiation was 905¢. For the same reason gun coiton was
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made of tolidin instead of toluol. The principal materials required for
manufacture of gun powder B are: alcohol, ether, and gun cotton. The
ether was obtained from alcohol.

1. Alcohol.

At the beginning of the war it required 20 hectoliters of alcohol to
produce one ton of powder. By special methods this was afterwards
reduced by one half. The French mobilization plan had contemplated
a daily production (of alcohol) of 500 hectoliters, but that was soon
found to be wholly inadequate. The total supply of alcohol on hand
was embargoed at the outbreak of the war. Requisitions called for
were:

1915 about 2000 hectoliters per day = 42,840 gallons
1916 about 4000 hectoliters per day — 85,680 gallons

1917 about 7000 hectoliters per day = 184,900 gallons
1918 about 6000 hectoliters per day = 178,520 gallons

2. Gun Cotton.

Before the war there were only two factories in France that made
gun cotton: namely, the establishment of Angouléme and Moulin Blanc.
By enlargement of those establishments it was possible to produce 50
tons of gun cotton per day from April, 1915. But notwithstanding the
erection of new factories in Angouléme, Toulouse, and Bergerae, it be-
came necessary to call on private industries and the United States. In
order to meet requirements until private indusiries and the United
States were able to make deliveries all supplies of powder and com-
pressed gun cotton on hand in the navy were overhauled and made
serviceable.

B. EXPLOSIVES

In France melinit, tolidin, cresolite were used principally for explo-
sives for filling projectiles; fillings for shrapnel were black powder
and those for navy torpedoes were compressed gun cotton. The raw ma-
terials needed for making the explosives were obiained from abroad,
and principally from Germany. France was therefore required to have
at hand large quantities for war emergencies. Since the finished explo-
sives were well adapted to long storage, large supplies were on hand,
and it was assumed that they would be amply sufficient in case of war.
The mobilization plan did not therefore contemplate any increased
production of explosives. The three government factories St. Chamas,
Bourges, and Esquerdez were simply to use up their raw material at
hand. The factory at Esquerdez in the north of France was quickly
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abandoned at the outbreak of war and fell into the hands of the Ger-
man iroops.

The consumption of shells had been very materially increased soon
after the transition to the war of position. It must be remembered that
soon after September, 1914, army headquarters made requisition for
a supply of 40,000 fo 50,000 shells for the 75-mm. field cannon alone,
calling for explosive material of about 40 tons. The mobilization plan
had anticipated only 4,000 shells for the 75-mm. field gun by that time.
In order to meet requisitions it became necessary to build new factories
and to charge private industries with procurement and also to import
from abroad.

In 1917 the French government had 12 factories and as many pri-
vate establishments making explosives. Three “factory groups™ were
added to the above mentioned factories: namely, Port-St.-Louis-du
Rhone, St.-Martin-de-Crau, and the former German St. Tons. These fac-

tories were in southern France, where chemical industry was well de-
veloped.

The maximum capacity of the government and private factories was
985 ton per day, but that quantity was never reached. In July, 1917,
there was delivered 870 tons of explosives per day, including 170 tons
of chlorinated explosives. In 1918 the demand was lessened and the
factories produced only 400 tons per day.

The firm “Schneider” iniroduced an explosive under the name
“Schneiderite” made of a combination of ammonium nitrate and dini-
tronapthalin with which satisfactory trials had been made in the Balkan
wars. Furthermore, trials were made with an explosive made up with
chloric acid calcium. But since those were sensitive to explosion by
shock or heat they could be used only after being treated with paraffin
or vaseline, and then only for charging hand grenades or mines. They
were still too sensitive for use in projectiles. There was no difficuliy in
the manufactures of these explosives. There were produced per day:
May, 1915, 40 tons; March, 1916, 100 tons; December, 1916, 175 tons.

Quite harmless-appearing indusirial establishments, such as paint
works or paint-making facteries can be readily and quickly adapted to
making explosives. Great difficulties were encountered by the service
de poudre during the war, not only in obtaining raw material but also
in recruiting the necessary working personnel. This consisted in July,
1914, of about 7600 men and at the end of 1917 of 120,000. That num-
ber was reduced to 87,000 by the time of the armistice. In the year
1918 one-fourth of the laboring forces in this field were women.
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