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Signal Service in the Theater of Operations
By MAJOR-GENERAL G. S. GIBBS

BEFORE proceeding to a discussion of signal communicatiop, I
should like, first, to define my terms, and, second, to outline the

headings or topics under which I shall conduct my discussion. The
terms I shall use are as follows:

"Signal communication" comprises all the means employed to
transmit telephone conversations and message matter. "Message mat-
ter" includes field messages, orders, reports, maps, and documents
that are normally handled by the most rapid means possible. It does
not include matter properly carried by a postal or mail service. The
Signal Corps is that branch specifically charged hy law with the
handling of signal communication. "Signal personnel," however,
includes all those of whatever branch who are engaged in handling
signal communications. The "signal system" includes the entire plant
and personnel, of whatever branch, involved in the duty of transmitting
telephone conversations and messages.

My discussion will take up, first, the task involved; second, the
equipment utilized in the operation; third, the personnel assigned to
the equipment; leading to the equipment and personnel team, which
goes to make up the signal system.

The size and importance of the task of handling signal communi-
cation in the theater of operations is one which needs little explana-
tion before a body of military men. The military art as applied in this
day and age has availed itself of the most modem means of trans-
portation. The surprise element has become more and more a factor
in the movement of large masses and in the concentration of troops
at the point of attack. We know that the exercise of command places
a vital reliance upon signal communications; that the command post
of the higher nnit has become a center of signal communication; and
that the commander can not properly function if he divorce himself
from those means by which he receives his information and makes
known his will. Only by the rapid transmission of information can
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the commander of large units expect to keep himself cognizant of the
situation. Time was when the mounted courier could move faster than
any of the forces at the command of the enemy. Today large bodies
of troops can be moved by rail or by motor truck much more rapidly
than any messagesexcept those transmitted by lighter and faster motor-
driven transportation or those messages transmitted by electric means.
Intricate means and paraphernalia of war have been followed by an
increase in the staff organization of comman-:lers. This, in turn, has
resulted in an increase in the number of messages which must be
transmitted in order to coordinate the forces which are brought to
apply. It is only by the most efficientand rapid electrical means of
transmission of intelligence that the commander can hope to make
timely disposition for the coordination of his aerial combat forces or
for meeting the moves of enemy air forces.

The traffic diagram showing the telegraphic activities in the entire
theater of operations is very complicated. The channels which are
most frequently used have, by our experience in France, been readily
grouped into several families. In the base section, we find a group of
channels which radiate from the general depot and from the head-
quarters of this section. In the intermediate section, we find a group
of channels from the headquarters intermediate section to the branch
depots of that section. In a similar way, we find the headquarters of
the advance section furnishing considerable traffic to the branch depots
of that section. Then, superimposed upon these channels, we find the
traffic between the general depot and the branch depots of both the
intermediate and advance section. The central records officefurnishes
considerable traffic both to General Headquarters and also to the
various hospitals and replacement centers in the rear areas. Of course,
each field army with its various depots and army troops forms a group
of channels as well as does the Army corps with its depots and corps
troops.

But the heaviest traffic is of particular interest to us. We have
heen accustomed to consider traffic in terms of peak loads. The peak
load is that load of messages here considered as 9-veraging60 words
each, which in our experience has heen the largest for anyone 24-
hour period. You can readily see that the plant and the operating
personnel must he designed and organized with a view to carrying
this peak load.

A peak load of 1000 messages in a given 24-hour period was found
between headquarters of a base section and headquarters of the inter-
mediate section. A similar peak load was found between the general
depot in the intermediate section to the headquarters advance section
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and to the headquarters intermediate section. The maXImumtraffic
between general headquarters and the central records officewas 1000
a day and the maximum traffic between general headquarters and the
seat of government (Washington) was approximately 10,000 a day.

A peak load of 1500 messages per day was found between head-
quarters base section and general depot base section; between head-
quarters communications zone and the headquarters of the three
subordinate sections, advance, intermediate, and base. But the largest
traffic of all was between general headquarters and headquarters, com-
munication zone. Our experience in France showedthat the maximum
or peak load for 24 hours might be as great as 10,000 messages.

As compared with the rear areas, the forward or combat areas
carry fewer messagcs but under an increasing difficulty,which entails
a diversification of the means for transniltting the messages. The
hazard of maintaining equipment in the field with mobile units under
combat conditions and of keeping channels open by which not only
routine business but messages of the most urgent kind can be trans-
rp.itted,obHgethe signal service in the forward areas to duplicate each
channel with as many alternate channels and methods as human in-
genuity can devise.

The tendency of modern military art has been to deepen the zone
of combat. The future will undoubtedly see a further deepening of
aerial contact. The fighting zone has increased from the firing Hne
to a broad zone and may even go so far as to include practically the
whole theater of operations. This means an increase in the urgency
of the messages throughout the theater of operations. It means an
increase in the hazard of maintaining signaling equipment through-
out the theater. It has also hrought ahout another curious develop-
ment. In former days a large portion of the communications or
messages were of a local nature only. The future is going to bring
about a demand for a still more unified system of signal communica-
tion. Messages relating to actual combat must be transmitted not
within a Hmitedstrip of ground, but throughout the whole theater.

We have seen the beginning of this in the necessity for transnilt-
ting rapid information with reference to enemy aerial attacks to
pursuit squadrons located more than 10 nilles back from the front
Hne, and to antiaircraft organizations located in the communications
zone.> We have seen the beginning of this in the demand for com-
munication with moving tanks and with widely dispersed motor trans-
port columns. The element of mobility has thus introduced an in-
creased strain upon the communication system.
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The equipment with which the signal system handles the business
which is intrusted to it has become more and more electrified. The
mere existence of telephone wires from point to point is only a small
portion of the whole story. Terminal equipment must be devised
which will handle a greater volume of business with greater rapidity
than heretofore attempted. The number of telegraph operators required
for handling 10,000 messages over a single channel between two
major headquarters in 24 hours presents a most serious pcoblem.
Modern science has provided mechanical electrical means for auto-
matically transmitting these messages. Such equipment is now feasible
only in the quiet areas where little movement occurs, where semi-
permanent installation may be made and where there is small chance
for damage. In areas which are subjected to enemy attack and in
areas where headquarters are rapidly shifted from one point to
another, it is necessary to provide lighter and simpler equipment.
This does not necessarily mean antiquated equipment, but, in the
present state of the art, it does mean equipment which is lacking in
the automatic feature and which uses primarily the intelligence of a
highly skilled and trained operator to manipulate it. The telegraph
still remains the principal means by which messages of comparative
urgency are transmitted in the areas to the rear of the Army corps
headquarters. Telephonic communication in this area exists but
handles only about one-tenth as many messages as does the telegraph.
The messenger on a motor-propelled vehicle is utilized for conveying
messages of a slightly less urgent nature or those messages which, by
their bulk or composition, are not susceptible to electric transmission.

In contrast to this, in the forward areas there are many added
means of transmitting messages. The radio is utilized to furnish
channels between points which can not well be connected continu-
ously by wire service. The most important and vital utilization of
the radio is between plane and ground and hetween plane and plane.
The next most important is in the Cavalry organization where extreme
mobility precludes the laying of wire lines between the various head-
quarters. Radio is next of importance in those forward areas which
are suhjected to constant harassing by enemy bombing and shell fire;
where wire lines are frequently hroken, both by shell fire and hy the
movement of friendly troops, and repair operations are costly in
human life and the periods of interruption a serious menace to the
success of the movement. The radio in this area is unsuited to cahy a
heavy traffic. The hulk of traffic must he carried hy the telephone
system as long as it lasts. When it fails, the radio, the messenger, the
pigeon, and the visual signaling devices come into their own. Some
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particular messages are best transmitted by pyrotechnic signals. These
signals are messages in themselves.

Electric signaling equipment made great strides during the World
War. Since the World War we have seen the perfection of many of
the devices which were started during the war, and the introduction
of several new signaling means. The future extends to us a prospect
that messages may be transmitted by wire or by radio in the form in
which written. It is not unbelievable that the next war may see entire
typewritten papers, with the signature affixed, transmitted by wire with
great rapidity. The transmission of maps, showing situations, will be
just as easily accomplished. The last two decades have seen the
development of electrical means by which more than one telephonic or
telegraphic channel may be placed on a single pair of wires. It is
highly probable that in the future this number, which now in the rear
area stands at about 12 messages on a wire, may be increased, or that
the apparatus involved may be made lighter and more mobile so that
a duplication of messages over a single pair of wires may be effected
in the forward areas.

I may be permitted to mention that television, as a scientific accom-
plishment, is already with us. What its practical military applica-
tion will be, no one has yet qared to forecast.

Please understand that I am not holding out the promise of early
use of the latest of these developments in the forward areas where
only the lightest and simplest devices can be carried. Some of them,
however, are entirely ready for use in protected and stabilized areas.
In 1918, between Chaumont and London, we worked six channels of
automatic printing telegraph on a single wire---three channels in each
direction, each transmitting 45 words a minute. For a considerable
period we averaged 17,000 ten letter code words sent every night from
Chaumont via London to Washington, beginning about 9 p. m., and
usually cleared by 2 or 3 a. m.

Telephone vacuum-tuhe repeaters were used for the first time in
war in the American expeditionary forces. Most of you are familiar
with the long-distance telephone circuit set up over the American
system in France. I shall never forget the astonishment of Marshal
Foch when he talked for the first time from Treves to Paris and then
to London and to Brest.

The trend of development in electric communications leads us to
helieve that we may look to the future to give us greater speed, greater
accuracy, hut not great simplicity.

The tendency now is to remove the human factor, which is usually
a factor for error. That does not mean that the machines will them-
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selves operate without human care or the watchfulness of highly
trained technicians. It does mean that the operator is being gradually
dropped and is being replaced by a mechanical brain. We find this in
commercial electric communication. We find the automatic telephone
gradually replacing the manually operated telegraph. These newer
types of equipment are faster, more accurate, and more satisfactory to
the user. But it must be remembered that the actual regulatiop., opera-
tion, and care of the new equipment requires a higher degree of skill
than that which was formerly demanded by the older types.

All innovations which have come to pass in the commercial electric-
communication world are not applicable to military use, nor are all
adaptions or machines which are used in the field the direct counter-
parts of those used in commercial life. To a large extent the Army
may depend upon civil experts and technicians who will be available
in time of war and who may continue on exactly the same type of
machine in the service of the country. On the other hand, there are
many types which will be developed and which are now developed
with solely a military purpose in view. These require a high type of
Army training and a high type of Army personnel, together with a
system by which technicians from civil life may be rapidly trained to
handle Army equipment.

I can hold out no promise for foolproof signaling equipment. Each
increase in service, each increase in speed and accuracy, and each
decrease in weight and bulk brings with it an additional complication
in parts and an additional delicacy of operation. One often hears the
request for an instrument as foolproof as our modern desk telephone.
The desk telephone has behind it a mighty system of maintenance,
repair, operation, research, each in its separate way demanding the
highest type of technical training and ability.

Those of us who have as our principal duty the preparati'jln for
future needs in national defense should always bear in mind that
systems of equipment and organization of men should and must be built
with a view to their use in war and not with a view to their satisfying
the simpler demands of peace. The technical {emands upon signal
communication at large must he met in time of peace. The Army must
prepare to utilize each aud every modern means that is adaptable to
military tactical use in order that the sudden demand for these machines
may not result in a hiatus of their employ-mentor a serious handicap
to the commander on the field of battle. Troops must learn how to
handle and use that equipment.

To sum up the equipment situation, the progress of development
leads me to state that equipment as it now stands is well ahead of the
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ability of the average personnel in the Army to use it. Repeated in-
vestigations of alleged failures of modern signaling equipment, notably
radio equipment in the hands of troops, has usually led to the final
discovery that officersand men charged with using this equipment were
unable to understand or operate the same in a satisfactory manner. Such
results, when placed on paper in an official report, seem to indicate a
criticism of the commanding officeror of the Army or of the service to
which this equipment has been entrusted. As an implied criticism it
has brought about a certain amount of resentment and a defensive
counterattack in the nature of a complaint that the equipment is too
complicated and unfit for use in the hands of troops.

Not so many years ago a board of United States Army officers
solemnly recommended against the adoption of the magazine rifle
because it was too complicated and could shoot too fast. I do not
believe that our Army officersof today are going to deny to our Army
the use of any new equipment of proven worth and tremendously in-
creased advantage simply because more skill and training-and, in-
cidentally, hard work-are required to operate it.

The task of designing, testing, manufacturing, and distributing
signaling equipment to the Army is a responsibility of the Signal
Corps. By the nature of the task the agency which accomplishes it
must necessarily be a highly centralized one. Nothing but confusion
could be expected of a signaling system in the field whose equipment
was not absolutely uniform and invariable in its characteristics. The
Tower of Babel could easily be duplicated in modern life by a large
radio system whose component radio sets were not perfectly calibrated
so as to insure working contacts at the right points and absence from
interference at other points. Infantry forces have been known to suc-
ceed in attack where two or more kinds of rifles firing two or more
kinds of ammunition have been used in the same firing line. The signal
system can never succeed unless each component part is carefully
designed and manufactured in accordance with the general plan which
dominates the entire system.

What a different picture we see in the case of the personnel oper-
ating the signaling system in the field, as these duties are now assigned
in our Army. Ten per cent of the military force in the theater of
operations is engaged in maintaining and operating the signal com-
munications system. When we consider a force of 2,000,000 men,
such as existed in France, we must remember that approximately
200,000 are engaged in operating some sort of signaling equipment.

:Nowlet us examine this 10 per cent who are engaged in signaling.
One-fifth of this 10 per cent, or 2 per cent of the whole Army, belong
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to the Signal Corps. Another one-fourth of the 10 per cent, or 2%
per cent of the Army, belong to what might be termed the artillery
fire-control system. That is to say, they are primarily personnel trained
as artillerymen who operate signal communication as part of their
artillery duties. The signal communication connected with artillery
fire has customarily in our service been considered a separate and
distinct function from that of communication in the command system.
Now three-fifths of the 10 per cent, or 6 per cent of the Army, is made
up of soldiers and officers of combat branches other than the Signal
Corps and exclusive of the fire-control personnel.

In one Infantry division at war strength there are ] 8 officers and
872 enlisted men who belong to the Infantry and who are engaged in
operating signal communication. In case of the division under con-
sideration this represents 59 per cent of the 35 officersand 1497 enlisted
men who are engaged on signal communication duty. This does not
mean that this quota of Infantry signalers are doing part-time duty
with the communication system. In the Infantry regimental communi-
cations platoon of 36 men the only enlisted men who carry a service
rifle are three mounted messengers.

That portion of the signal system from brigade headquarters,
inclusive, forward to the company, inclusive, is operated by signal com-
munication units that are permanent elements of the Infantry com-
mands.

1\0 replacement system has been either provided or projected that is
calculated to insure a continuity of the highly trained and skilled
operators and mechanicians that are required for the operation of
the more complicated forms of equipment. The replacement for any
job in a regiment must come from the regiment-and does come from
the regiment. If you were to examine carefully the situation in our
regiments today you would find that many of them have succeeded in
training a radio operator for each radio set with which they are
supplied. Some few sets have even two competent operators. In some
of these units the training has reached a very high state and in field
exercises they give a good account of themselves. In other units quite
the rewrse is to be found, hut that is a matter that permits of cor-
rection, and I wish to make no point of it. What I do wish to point
out as plainly as possible, is that whatever may he the state of peace-
time training of the few key individuals that are required for the most
difficult technical tasks, there are no trained men anywhere to take
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the places of the one man or two men in each unit that can not be
spared and that anything may happen to.

There is no reservoir of trained radio operators in the arm and
no provision for creating one.

Likewise,there is no plan of functional replacement from the larger
to the smaller commands.

This arrangement has never been tried out in war. It was devised
and prescribed for the Army in 1920, after the World War. What
will happen to it when the strain of war is put upon it you can con-
jecture as well as I can.

Perhaps some of you are expecting that I am leading up to a
proposal to turn over all signal communication duties to the Signal
Corps. I am not going to propose anything of the kind. I am going
to try to picture the situation to you as I see it, and suggest that you
apply your own common sense to the problem and seek a solution for
it. Some of you will probably be faced with that duty sooner or later.

If I were charged with such a task there are certain rules that I
would follow that seem to me almost axiomatic. They are:

First. Any communication system that operates as a single system
with all of it~ stations interconnected must be under a single control
and management, and that control must extend to the ability to do
anything with either equipment or personnel that may be necessary
in order to make the system work. The men so employed must belong
to a single branch having a functional replacement system extending
from its base training reservoir clear to the most advanced unit of the
general system, so that replacement is unfailing and practically
automatic.

Second. The signal system of small units that are not connected
to the general system are local in character and should be managed
by the troops of the arm and unit concerned. The methods and
equipment which they employ should be limited to the simple forms
and should not depend upon such experts as code operators, whose
exclusive training requires many months.

Third. In general, the operation of channels that require those ex-
perts, such as radio intercept and radio compass work, radio in-
telligence obserration, and all similar work, should he a responsibility
of the same service that operates the division and corps and army and
larger net and maintains a large personnel for the purpose.

Fourth. There are, perhaps, some permissible exceptions to this
rule. If, for example, a radio operator of an airplane must he a
pilot, then it follows that pilots must he made to become operators.
If an operator who works a radio set with artillery to communicate
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with an airplane should be an artilleryman, because radio channels
are parts of the fire-control system, then it follows that that branch
must establish a system of technical replacement that will assure de-
pendable continuity of operation under war conditions. The same
thing applies to the Cavalry and to the Infantry.

If we continue to have profound peace the lack of a dependable
system for war will never be found out. A single, lone individual
can be trained to put up a marvelous exhibition at a parade ground
exercise, and can actually give his unit a good reputation. What will
happen or what is likely to happen in war under such conditions you
are as able to conjecture as I am.

The application of these rules will picture to you a lateral line
across the combat zone which marks the forward limit of the general
communications system, all elements of which are interconnected and
which should be under common control and management.

This line also marks the rear limit of those communication systems
within units that are local in character, that serve the unit and its
subordinate elements, and that do not have to be connected into and
become a part of the general system.

Again, I am not going to point out where I believe that line to run.
The rule has been clearly stated. If the rule is sound, and you believe
it should govern, you are perfectly capable of arriving at the answer.

Let us now look for a moment at some of the things that have a
profound effect upon the communication system in the theater of
operations.

Please remember that the users are a very real part of the system.
They produce the volume of the traffic load. They, and they alone,
are responsible for the quality of the matter handled. They are the
ones served, and their efficiencyin doing their military tasks affects
directly the burden placed upon the communication channels.

The better trained and more efficientcommanders and their staffs
became, the smaller becomes the yolume of communication traffic
handled by them. This means a faster and better service.

The more experienced and capable officersbecome, the more able
are they to foresee and plan and arrange ahe~d. They are likewise
more able to state correctly in the first message what they want to
say and avoid the three to five messages that frequently have to be
handled to complete an understanding.

The supreme example of this sort of prevision that has come under
my observation was the movement of the United States Fleet from
Kew York to );arragansett Bay last May during the joint exercises.
For two days and nights, or until after contact was made with the
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enemy, an absolute radio silence was maintained in order to avoid
detection and location. On 50 complete radio nets within that vast
aggregation of vessels not a signal was made. This meant that the
fleet movements, directions, and changes of direction all had to be
arranged beforehand and carried out according to schedule, and it
was done just that way. "Fleet formation No.3" and "Fleet formation
No.5," published in printed form and distributed and understood,
were carried on without fuss and without noise.

Another important matter is discrimination in choosing the means
of transmission. If messages are written and filed at a message
center, they immediately get into the hands of those who know best
what routing should be given to them. The telephone is neither as
fast nor as accurate as the telegraph for ordinary message matter.
This disparity is accentuated when it comes to handling requisitions
and the like. For quick consultation, involving a rapid exchange of
thoughts or of questions and answers, the telephone is in a class by
itself. The average American of today doesn't need to be urged to use
the telephone. He does need very badly to be taught when not to
use it, and how to use it expeditiously and get through so that some
one else can get a circuit. This is a very delicate matter. Officersdo
not like to be taught telephone manners any more than they like to
be taught grammatical construction of English.

The only effective measure that we could find in the American
Expeditionary Force was to build more circuits and then more circuits.

Another American tendency is to want the allocation of individual
facilities. The commercial counterpart is the private wire of the
brokerage houses and simlar exclusive services. In the American
Expeditionary Force we were importuned constantly for the alloca-
tion of exclusive .ircuits. In the early days specialized armies within
armies were appearing with remarkable frequency. I remember well
an officer who came forward with a demand for an antiaircraft
artillery plan that called for exclusive wire and radio nets, covering
the whole eastern end of France.

It is just as true in the Army as it is in the commercial ~_orldthat
one gJ"eatunified system, with fast channels and covering the entire
area of activities, can generally give better service to everybody. A
multiplicity of circuits insures .continuity of operation, and the heav-y
demand insures the highest type of skill. You tra,-el on the mainline
express instead of a local. .

Exception is sometimes ad...-antageousin the case of an activity
whose business will utilize the entire traffic capacity of a circuit 24
hours in the day. Other exceptions have to be made for certain
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activities that occupy a"circuit on the alert for occasional service that
must be instant.

Even these cases are of doubtful value unless the circuits them-
selves parallel the channels of the general system.

What I have tried to pQint out to you indicates, I believe, that we
have a very serious personnel problem on our hands in connection
with signal communications in the Army. If that personnel be or-
ganized, trained, and coordinated in accordance with the experience
of the past and the best deductions we can make for the future, then
we can face the future with confidence that we are as fit and ready
as we can be made.

The old conditions of branch jealousy and selfish contention have
largely disappeared. We should be able now to look these problems.
squarely in the face and seek a solution with but one end in view, the
ultimate success of the Army as a whole--as a fighting team.

r- - Th~. ~ n:=~LX::'f-::
!=~:=:=== nation, or for any general, if officers are permittedto capitulate in the open field, and to lay down

their arms in virtue of conditions favorable to
the contracting party, but contrary to the interests
of the army at large. To withdraw from danger,
and thereby to involve their comrades in greater
peril, is the height of cowardice. Such conduct
should be proscribed, declared infamo~ and
made punishable with death. All generals, officers,
and soldiers who capitulate in battle to save their
own lives should be decimated.

He who gives the order and those who obey
are alike traitors, and deserve capital punishment.
-Napoleon's Maxims of War.
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in the Field

A Lecture delivered at the Royal Artillery Institution,
Tuesday, 18th October, 1927

By CAPTAIN K. M. LOCH, M. c., R. A.

Colonel H. W. Hill, C. M. G., D. S. 0., in the Chair

Reprinted by permission from the /ournul of the Royal Artillery

CHAIRMAN: The many and various problems connected with Air
Defense are of such importance that they merit the most careful

study by officersof all arms. Unfortunately, at the present time there
is but a limited amount of authoritative literature on this subject, with
the result that the basic principles which ought to be observed have
not as yet been fully recognized. This applies most particularly to
"The Tactical Handling of A.A. Units in the Field." Captain Loch,
who is lecturing tonight, has special knowledge of A.A. requirements.
In France he commanded an A.A. battery-the first that was formed.
Since then he has devoted considerable attention to technical problems
and has recently passed out of the Staff College. He is therefore fully
acquainted with antiaircraft requirements and with the means by which
these requirements can best be carried into effect. I will now ask
Captain Loch to give us his lecture.

CAPTAIN LOCH: Gentlemen, despite, or because of what the Chair-
man has just said, I have been asked to talk to you about "The
Tactical Handling of A.A. Units in the Field." The subject is a big
one, and accordingly I propose confining myself to the larger aspects
of the problem, instead of going into what we might call the house-
keeping details of the various A.A. units. These latter are discussed
at some length in the A. A. Manual. As regards my lecture, my
general premises are, that we are confronted with an enemy possessing
sufficientstrength in the air materially to interfere with our plans and
that the ground operations are on a fairly large scale. If we can get
a clear picture of what happens with a large force, we can then easily
cut our A.A. coat to suit our purse on lesser occasions.

Much of what I say is, I am afraid, an expression of personal
opinion and I hope not entirely for that reason controversial, bnt I
think you will agree that in a new subject, within limits, controversy

[Ill]
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is all to the good. When I say a new subject, I would point out that
we have now had A.A. units in the army for just 13 years, almost tt?
the very date. The child is growing up; in fact it has left its prepara-
tory school and on the whole is now getting fairly good reports. Be
that as it may, I feel that the subject of the tactical handling of A.A.
units is best approached by a short discussion on air defense in
general, the problems involved, and the means and organization at
our disposal for defeating the problem.

Now, first of all, what are we contending with? What are the
nature and habits of our adversary-the airplane? Air activit.ies are
of two kinds: direct in the form of bombing and sometimes of machine
gunning; indirect in the form of reconnaissance and direction of
artillery fire. Further, either form of air action is characterized hy
its speed and, for the most part, unrestricted movement in three
dimensions. Another point is that the airplane is unique in the possible
radi!ls of its direct action. If reports on a battle-front indicate a new
enemy battery or hrigade or even a division, whatever the final purport
of this information may be, it cannot re-act directly on a place a
hundred miles away within an hour's time. On the other hand if I, ~
the front line, sight a number of bombers crossing overhead, I can be
filled with a moral conviction that someone in the back areas is in for
trouble and that in a very short space of time, and also that the trouble
may have far-reaching effects. This is all very obvious, but its signifi-
cance, when it comes to our air defenses, is often lost sight of.

Bombing requires targets of a fair size, and when I say this I am
in no sense wishing to belittle the very great progress, which has been
made as regards the accuracy of bombing. When we consider the extent
of the preparations behind the lines necessary to give effect to a com-
mander's plan and to get a force into the field at all, it is, I think,
obvious that it is in the back areas that the bomber will find his most
remunerative targets--base ports, railheads, etc. On the other hand
the bulk of indirect activlty, reconnaissance and direction of artillery
fire, will take place in the forward areas. Successful bombing implies
an attack in force, whilst reconnaissance is largely a matter of in-
dividual machines. We may therefore expect in general the bulk of our
A.A. defenses to be concentrated around vital points in the back areas,
with just sufficient strength forw"ardto cope with our reconnaissance
and artillery machines. The problem, however, is not quite as simple
as all that. In mobile warfare the relative value of the forward and
back areas is constantly changing from an A.A. point of view. For
instance, the success of an operation may depend upon troops crossing
a river in face of air opposition. Such an operation calls for the
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concentration of the air defenses at the period of the crossing. This
~sonly a minor example of a much wider truth-l almost said truism.
~t 1!-scon~ider how best the enemy can defeat our efforts by air action
at various phases of the campaign. How about interference at the
ontset, when we cross the seas and try to land? Is it not worth launch-
ing a maximum air effort at a time like this? However, let us assume
that we survive the landing; there are still plenty of tempting targets
-base ports with quantities of stores, railheads, dumps, and finally,
on the day of battle, masses of reserves corning up. This picture, can
!>edeveloped to embrace the whole theater of war or only part of it.
I think, however, enough has been said to show that the center of
pressure of dir~ct enemy air effort, and hence the concentration of
our defenses, ~ay change from day to day with the military situation'.
Our antiaircraft parish, or better perhaps, dioc~e, covers the whole
theater of operations. ,

This leads up to the first point I want ,to make as regards the
tactical handling of A.A. units. They should, I think, be kept cen-
tralized under the control of the highest formation possible, that 'is
G. H. Q. or army control, then to corps, and only ve~y, rarely t<?
divisional control. In peace time conditions will necessitate A.A. units
training under the equivalent of corps control, and in war a ,corps
would certainly have its quota of A.A. units, but I submit that it is
illogical for a corps to regard a certain scale of A.A. units ~'i~
rightful portion or to resent their being withdrawn for more important
c~ncentrations elsewhere. If we consider carrying out a move of troops
on a large scale su<:has the march ?f the German l~t and 2nd ~mies
through Aix-Ia-Chapelle in 1914, the very highest p0s:>ibleconcentra-
tion of ,A.A. defenses of all ~~riptions wo~ld be c~ed for'dm-ing
those 48 hours. Anything less than ~my control of the A.A. units
would, I think, be untenable.

As to the means of air defense at our disposal,: they l!lay, con-
veniently be divided into two categories, active and passive., The
active means are:

(1) The airplane.
(2) The gun.
(3) Small arm and light automatic fire.
(4) The A.A. searchlight and its adjunct the sound locator. In

addition we must remember communications and their hearing on the
.employment of our active means of A.A. defense.

The passive means are concealment -and protretive disp-o-sitionsand
also certain, psychological factors, .of which ;more',anon. Diseus!Sing
th~e a little .mpre 41 (tetai!.:
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The airplane.

With certain provisos the airplane is the best means of countering
the airplane. Admittedly the major operations of an air force are
likely to take the form of a vigorous offensive over the enemy country.
This offensive may help us directly by attacking enemy airdromes, but
where the enemy has any latitude in choice of airdromes, such attacks
will scarcely guarantee us immunity from hostile machines. Personally
I think the possibilities of this form of attack have perhaps been a
little over-rated. However, in fact, a greater or lesser portion of the
enemy air force will eventnally have to be met in the air, and the
problem is where? Now the trouble of all airfighting is to find your
adversary, especially if he is trying to avoid a fight. The ground
antiaircraft organization can in certain conditions provide the necessary
information as to the whereabouts of the enemy. The question arises
at once as to whether there is not a case for nsing aircraft defensively.
Many people object to the term "defensive" being applied to aircraft,
so if it is preferred let us nse the phrase-aircraft used for local pro-
tection. The actual fight in the air is much the same all the world
over. There must clearly be occasions in a campaign when immunity
from air attack in force is essential, as in the case, already mentioned,
of the disembarkation of a force. The Manual of Combined Operations
expresses itself in no uncertain manner on the subject. It says:
"Lack of antiaircraft measures in a combined operation may jeopardize
a whole campaign." If, therefore, our air defensive cannot guarantee
us immunity from an attack and the enemy has to be met in the air,
is it not better for our aircraft to fight under the advantageous con-
ditions of a prepared battle-ground?

An adequate scheme of air defense should provide these advan-
tageous conditions in the sense of the support of antiaircraft guns and
searchlights, and what is perhaps of greater importance, it should in-
clude an observer system cwable of giving continuous information as
to the strength and whereabouts of an enemy. Now what are the
limiting factors in the employment of aircraft for local protection,
introduced by the necessity of a warning system? Where the aerial
activity consists of single machines, as in the forward areas or in night
attacks, which at present are not carried out in large formations, air-
craft can be used in continuous patrols, that is, if local protection is
sufficiently important. In this case the warning need not be so long,
and in general ::he ordinary cooperation between the Royal Air Force
1;lndantiaircraft ground units should suffice. In the case of daylight
attacks, in the hack areas, the raids will he in force and must he met
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by force. Here again, if the situation justifies local airplane pro-
tection continuous patrols would be extravagant to a degree, and hence
our warning system must give the airplanes sufficient time to get off
their airdromes and climb to the position indicated. This implies a
network of observers some 50 miles round the vital point. Now in an
allied country organized on modern lines, this may not be so extrava-
gant a demand as may appear on first sight, and in no sense need the
organization be so complicated as that used in home defense, but
similar to that of home defense it should be largely a question of
utilizing the civil telephone system. Naturally any antiaircraft defenses
in the forward areas would assist this organization as much as possible.
Unfortunately for various reasons the content,>of Chapter III of the
Antiaircraft Manual, which deals with the tactical handling of anti-
aircraft units hav:ebeen taken to Imply that the moves of all antiaircraft
units in the forward areas are "cribbed, cabined and confined" by the
needs of a vast network of intercommunication. This is not the case,
but the more advanced the unit, the greater its potentiality for getting
information, and minutes are often vital in antiaircraft defense. The
fact that units by nature of their moves and the general conditions in
the forward areas will be out of telephone communication for a period
is fully recognized. The need for economy and local conditions in
the field do not permit of communication to the same degree as at home,
but if the need is sufficiently vital, we must be prepared to use aircraft
in our scheme of defenses, and with them an adequate warning system..
I may say that it was done in France with remarkable success, and
although it may seem reiteration ad nauseam, I submit that in the case
Qf disembarking an expeditionary force at a port within air range Qf
the enemy, every possible means of air defense must be exploited--they
are not a luxury, but a necessity. In recent staff exercises, where air-
planes were employed on local protection in this manner, by agreement
with the Army and Air Force anthorities, the sqnadrons so allotted
came under the tactical control of the air defense connnanders.

The A. A. gun.

Our next means of defense is the antiaircraft gun. The antiaircraft
gun in use in the field is the 3-inch 2O-cwt. gun firing a 16-lb. shell,
and capable of engaging aircraft up to about 15,000 feet at a radius
of three miles round the gun position. The gun is mounted on a lorry
Qr on a trailer. The lorry gun is restricted to good road surfaces, but
the trailer mounting with a satisfactory towing vehicle will, it is hoped,
give us the measure of cross-country mobility which we require. It mlW
be said that the 3-inch 20-cwt. gun represents the limit of weight con-
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sistent with mobility, but in defenses of a more or less fixed nature,
heavier guns could be used with advantage. This is not the time or
the place for a detailed discussion as to the effect of modern antiair-
craft fire. Suffice it to say that the guess-work conditions of the war
have largely given place to instrumental calculations of the elements
we require. What this precisely means when translated into the
casualties we expect to inflict is difficult to say. Considerable attention
has been and is being given to the subject of antiaircraft gunnery,
both at home and abroad, and I see no reason for pessimism as regards
the progress which is being made. A small point worth rememhering-
the gun, once it is got into position, a matter of a minute or so, ca~
engage a target in a few seconds, and is perhaps the means of air
defense least dependent upon the help of others. Further, when
conditions of visibility fail, a gun can always do barrage work, a pro-
cedure, despicable from a gunnery point of view but curiously success-
ful in actual practice.

Small arm and light automatic fire.
Now turning to our next means of air defense, the fire of small arms

and light automatic weapons: This form of fire is our main weapon
against low-flying attack, the main difficulty being to guard against
surprise. As you know, practically all units have their own antiaircraft
Lewis guns, but in addition we have a number of antiaircraft Lewis
gun sections, forming an integral part of our antiaircraft organization.
Although it is arguable whether at the outset of a campaigu either side
will be likely to have sufficient air craft to fritter them away on low-
flying attacks, occasions may however arise when an operation has to be
delayed at all costs, or when a particularly tempting target may offer
itself on the ground. In these circumstances we may expect low-flying
attacks. For troops at the halt, or in the defense of bridges and places
where traffic congestion is likely to occur, well coordinated antiaircraft
Lewis gun and rifle fire is likely to be extremely effective. For troops
on the line of march the consensus of opinion seems to be in favor of
controlled rifle fire as opposed to Lewis gun fire-possibly with a more
handy light automatic this view might change. However, there is no
magic or mystery about hitting a lq-w-flyingmachine; they are often
very easy targets. Their strong suit, as I said, is surprise. Apart from
surprise really low-flying attack should be, as a French wTiter puts it,.
"une mission de sacrifice." To ensure the "sacrifice" being one-sided,
we must, however, pay great attention to the training of troops in this
form of firing and the development of suitable mountings for the guns.
Also we must face the fact more than ever today, I suppose, that the
long lines of transport are the Achilles heel of a modern army.
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The A.A. searchlight.

The antiaircraft searchlight in its mobile form, as used in the field,
is at present the 90-centimeter light carried on the petrol electric lorry.
The light in action is used away from the lorry, and the lorry provides
the necessary current. Depending upon the nature of the ground,
about an hour is required to get the light into action. As searchlights
are only used in back areas, this is 1>.<)tsuch a disadvantage as would
appear at first sight. Each searchlight i'as a sound locator to assist in
obtaining the initial direction in which to open the beam.

Passive means of ~efense.

As to the passive means of air defense: Concealment speaks for
itself, and, as you know, considerable attention is given to it during
the years of training. In passing we may regard camouflage as a special
case of concealment. Now protective dispositions imply avoiding
offering massed targets to the hostile airplane. From an air defense
point of view we should like every formation to move with protective
dispositions and every railhead, dump, etc., to be laid out on these
principles. In practice this is not possible, but foresight can do much
to eliminate occasions when remunerative targets are offered in the
forward areas. In the case of the transportation of a force overseas,
and its disembarkation, little can be done in the way of concealment or
protective dispositions, hence the onus of protection is thrown on to
the active means of defense, and concentrations are necessary. As
against that, troops billeted by night should by the nature of their con-
cealment and dispositions be so protected from aimed bombing as to
relieve the gnns and, searchlights to a very great extent.

Now a short word as to what I have called the psychological factors
of air defense. Perhaps psychological is the wrong word. Howe,,-er,
they lie between two somewhat conflicting extremes, on tht one hand
increasing the knowledge of the individual about what aircraft can do,
whilst on the other preserving in him such beliefs which, however
fallacious, subscribe to a sense of security. By spread of knowledge,
I mean what an airplane can see, what generally is the effect of low-
flying attack against dispersed targets, when is a machine overhead
in a position to drop bombs, and when is the trouble all over. I would
carry this a bit further. As I shall have occasion to point out, one of the
main difficulties facing an air defense commander is not to give way to
the demands for protection everywhere. The mere fact of troops being
in ail area does not imply the necessity for antiaircraft guns in that area.

As regards the other side of the picture: By all means under due
£ontrol let the individual soldier use Iris rifle qgainst the low-flying
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machine. He then takes to himself, very rightly, a share as regards
the responsibility for success or failure. I am not saying for a moment
that the material results of such fire may not be considerable as well.
When hostile machines have been very active over a certain sector, it
may be advisable to make a temporary concentration of O'lr defenses.
One hostile machine observed falling in flames is far more stimulating
to the local troops than any newspaper reports of successes, however
striking, elsewhere. There is one final point in air defense, though I
do not know quite under what heading it comes, and that is, that I
think it is for consideration whether air attacks have not increased
the necessity for the employment of repair units, such as railway and
road breakdown gangs.

I have felt it necessary to discuss the means of air defense at some
length, so that you may see the whole in true perspective. In peace time
we are apt to get into water-tight compartments--guns and searchlights,
etc., owing to lack of opportunity for cooperation. Air defense is not
a matter of airplanes, guns, or searchlights considered severally. Each
means of air defense is complementary to the others, and assists in
their working, or may work in cond:tions unsuitable for the others.
Thus well directed gun fire will break up a sqlladron in close forma-
tion, thereby enabling our machines to attack it in detail. Good con-
cealment renders air reconnaissance difficult. The machines have to
come nearer, and are thus an easy prey to the guns. However, there
are any amount of instances one can quote, but the moral is that all
means of air defense must cooperate. Now if in the course of this
lecture we boldly take our gun sections into splendid isolation, right
up into proximity of the enemy, and away from our other antiaircraft
supporters behind, let us remember that our duties do not end in
the protection of these forward areas. We must do what we can to
warn the back areas, where in all probability the decisive air action,
if any, may develop.

Organization.
Ground antiaircraft units are organized into air defense brigades.

The Air Defense Brigade consists of a headquarters, two A. A. brigades,
R. A., a searchlight battalion, R.. E., and an antiaircraft signal com-
pany. The artillery brigade consists of three batteries each of eight
guns, organized into four sections of two guns each. In addition, each
battery has a mobile antiaircraft Lewis gun section of eight guns.

The tactical unit of antiaircraft artillery is the section of two guns;
it is a self-supporting unit, and has transport to carry personnel, in-
struments, and a supply of 240 rounds per gun. The lorry guns, which
are still in the service, enable the unit to travel at about six miles per
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hour, or possibly ten miles an hour for short distances. The new trailer
mounted gun can travel faster. An average say of ten miles with per-
haps 20 miles for short distances. The unit consists of about eight
large vehicles with a road space of some 160 yards. In action the
guns are used in sections, not in single guns, or if not in sections, in
four-gun positions if the number of guns available permits. Normally
gun stations are about 4500 yards apart. It takes about one or two
minutes to get the guns into action from the road. The Lewis gun
sections form part of the battery, but as the method of their employ-
ment tends to separate them from the battery, they will very often be
used under brigade control.

The searchlight battalion consists of four compauies, each of 24
lights. The company being divided into four sections, each of six
lights. The lights are used singly in stations about 3000 yards' apart,
a company thus being able to illuminate about 50 square miles or a
four-mile radius round a point. Their primary role is clearly to
illuminate the target continuously over the area, but in addition they
act as posts for the collection of information for section and company
headquarters and for the calculation of gun barrages. The company
is the tactical unit, and be it noted, a vulnerable point cannot be given
an all-round night defense with less than a company of lights. The
guns wish to engage the targets at long if not maximum range, and
hence illumination must be obtained at the long range plus say at
least a mile for the calculations of tbe data for opening fire. Even a
four-mile radius hardly suffices,and to use a few odd lights round a
vulnerable point, as was perforce done in the war, is useless, to my
mind. Far better to rely on concealment and have done with it. In-
cidentally, when you cooperate with aircraft by night, a rather greater
depth in illumination is required than with the guns.

The antiaircraft signal company consists of sections to assist the
artillery and searchlight units, those for the artillery probably being
on a despatch rider basis. The company in the main is responsible for
telephonic communications between searchlight sections and com-
panies and also batteries to brigades. Clearly the degree to which
intercommunication will be possible, depends on the nature of the
operations. Our total in the air defense brigade is 48 gnns, 96 lights,
and, incidentally, 48 Lewis guns.

Employment of A.A. units.

The problem now arises as to how best to use these units. Air
defense, as I have already stated, is an area defense, but clearly all

area will rarely be of equal value from an air defense point of view.
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In one place will be points requiring special protection, whilst else-
where natural features may make protection unnecessary. Further
special antiaircraft protection may be required constantly or only for
stated periods, as, for instance, when troops are actually crossing a
defile. In the forward areas the problem becomes the protection of a
moving area. The distribution of the defenses in the back areas calls
for little comment. All that is required is a correct appreciation of
the points, the bombing of which will most interfere with the plan of
campaign. Where the danger lies there should the defenses be con-
centrated. The air defense commander must insist on this concentra-
tion at the few vital points, even at the expense of leaving other points
unprotected. In practice this is no easy matter, and calls for con-
siderable firmness, even to obstinacy. The defense of a moving area
is a more complicated problem, and in general the active means of
air defense will be confined to guns, Lewis guns, and rifle fire. For
the moment we will leave it at that.

Command.

The air defense commander comes under the Royal Artillery com-
mander of the formation to which he is attached. He commands his
units and acts as technical adviser to the Royal Artillery commander
on AA. matters. In return he should be kept informed of all operations
and the policy of the commander in so far as they affect the dispositions
of A.A. units. This may conveniently take the form of short operational
instructions from the artillery commander. He should, however, be
given a free hand as to his dispositions to cope with the situation. Now
under the heading of the information he requires, it must not be for-
gotten that he is interested as much, if not more, in the arrangements
for administrative services as for the fighting troops_ In addition there
js constant need for liaison with the Royal Air Force, but more of
that later. Lastly, but by no means least, he must be kept informed as
to the antiaircraft dispositions of neighboring formations.

The control of antiaircraft units should not in fact give much
trouble to the artillery commander. Once he has issued his instructions
10 the air defense commander for a given operation, he should rarely
be worried further. His Half may have to assist in certain details as
regards arranging ammunition refilling points, for the section of the
ammunition columns, which provide antiaircraft ammunition. As
regards routine, the main requirement from the air defense com-
mander are his activity reports, both as regards our own and hostile
machines_ Comparative data as regards air activity and, incidentally,
antiaircraft activity, are often a valuable clue tofu-ture enemy grQund
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operations. That was proved on several occ~sions in the war. The
air defense commander, in his capacity as expert adviser, should in
close cooperation with the Royal Air Force, do everything in his power
to provide the staff with these data.

Advance of a corps.

The protection of an area of movement is, I think, best illustrated
by a specific instance. We will assume in this case that a corps is
advancing at dawn on a two divisional front, and that contact may be
made with the enemy in the course of the march. We will further
assume that the corps has been allotted one antiaircraft brigade, Royal
Artillery, and one antiaircraft searchlight company with appropriate
signals. I do not suggest that in view of the demands of back areas for
protection it will often be possible to allot to a corps so many units,
but the example will serve to illustrate the principle. Field Service
Regulations, Volume II, section 64, lays down that in mobile warfare
it will be usual for the army to lay down a line in front of which from
a named hour, antiaircraft gun defense will be provided by the corps.
This line mayor may not put the onus of protecting corps, dumps, etc.,
on to the corps. I can see occasions when that would be done by the
army. Here we will assume that it does, and that the demands of back
area defense absorb one battery and the antiaircraft searchlight com-
pany, leaving two batteries for the defense of the move. Before leav-
ing the question of back area defense in a corps area, I would like to
mention one point. In arranging the lay-out of railheads, dumps, etc.,
the administrative staffs should bear in mind the needs of air defense.
Viewed from this standpoint the realheads, etc., shonld be sufficiently
concentrated to allow of their being covered by the maximum gun
density possible, whilst sufficiently dispersed within that area to make
nnaimed, random bombing unproductive. In other words, protective
dispositions should be aimed at. In practice this may he a counsel
of perfection, but this in itself is no reason for not attempting to
approach the ideal.

The air defense commander.

Returning now to the advance, let us see what happens by way of a
preliminary. The C. C. R. A. informs his air defense commander, in
this case the artillery brigade commander, as to the scope and nature
of the ad...-ance, issuing instructions as regards any special points which
the staff may have indicated as requiring special attention. The air
defense commander, who, hy the way, will normally have his head-
quarters near to that of the corps, then proceeds to make his plan,
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usually having told his :battery commanders to meet him. Unless there
are marked differences between the areas through which the divisions
are marching, he may allot a battery to cover each of the divisional
areas, but be it noted he does not attach them to the divisions. In
addition he has to consider the needs of corps troops. A definite
attachment of antiaircraft units to a division will be normally confined
to division operating independently at a distance from other units. Now
returning to this advance from the map, the air defense commander
makes out a general plan to cover the beginning of the advance and
roughly indicates the layout at various stages of the advance, with due
regard to points requiring special attention. He should avoid, how-
ever, interfering with the initiative of his subordinates, only indicating
actual gun positions in so far as one battery may be supporting the
other. I think it is clear that the protection of a given point in one
divisional area may be supplemented by fire from guns situated in the
area of the other division, or even of another corps, without weakening
the defense as a whole. Having made his plan and eXplained it to the
battery commanders, brigade orders can be written to put it into effect.
Incidentally the employment of the antiaircraft Lewis gun sections
should not be forgotten.

The battery commanders.

The battery commanders should visit the divisional headquarters
with whom they are working, and find out if they have any special
requirements as regards air defense. Should these requirements ma-
terially alter the brigade commander's proposals, the matter should be
referred to him. So much for the preliminaries to the advance.
Naturally, had it been an advance out of touch with the enemy, the
problem of moves of sections is very much simplified, and much can be
done beforehand in the way of reconnaissance of routes, etc. How-
ever, whether interference with the enemy is expected or not, I think
there is a case for the air defense commander being told early what
he has to do. A small point: In the case of a move at dawn I think it
is advisable to get your guns into the preliminary positions the evening
before.

A. A. paragraph in formation orders.

Before leaving the preliminary arrangements, there is just a word
I should like to say about the /tir defense paragraph in formation
orders. It ought to be very simple, and as regards corps orders I
would suggest something as follows: "0. C. 1st A. A. Brigade, R. A.
will detail ilio batteries to cover the advance of the First and Second
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Divisionli. He will continue to provide day and night defense of the
railhead at X." As a result we might find in First Division orders,
under information something to this effect: "The advance of the
division is being covered by the 1st A. A. Battery, R. A. The A. A.
Lewis Gun Section of the 1st A. A. Battery, R. A. is covering the bridge
at Y during the passage of the main body." In all cases avoid filling
up formation orders with long lists of gun positions; they are of no
interest to anybody and are probably inaccurate.

The advance.

Now we come to the advance itself. Our guns cannot accompany
the colunms and drop into action at a moment's notice; hence our
system must be one of picketing the route as opposed to escort work.
Now assuming a colunm advancing at a rate of two and a half miles
per hour and that an A. A. gun covers about that amount, we are faced
with a move of one section or other once per hour. I would ask you
to look for a moment at the diagram. It shows the advance of the
corps along two parallel roads and the A. A. dispositions to cover it
at various phases of the advance; that is to say, four phases are shown,
covering four hours. The corps starts off from its billeting area and
gradually marches along two parallel roads, and about five miles from
the start we come to a river which has been indicated as requiring
special protection. If we were marching out of contact with the
enemy it would be perfectly easy to establish a strong protection at
those bridges straight away. As it is we cannot go in front of the ad-
vance guard, and so we have to use the gap between the advance guard
and the main body; but judging from the number of people who want
to do the same, J doubt rather there being a gap there at all. How-
ever, what happens is that the sections move up successively, and in
that diagram we had a bit of luck because in the fourth hour they get
into the same order as they started with. I think it is clear that a
certain number of guns will always be on wheels, and I think with a
good A. A. plan there is no reason for there to be more than a quarter
of the guns on wheels at any given time when protecting a coluum
moving at 2~ miles per hour. So much for the diagram.

Moves of A_ A. units.

Let ns consider how the moves are pnt into effect. As a result of
hearing the brigade commander's plan and a subsequent visit to the
divisional headquarters, the battery commander can issue order for the
advance to the section commanders. The advance begins, and the
sections gradually move forward. The battery commander should, in
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general, keep in close touch with the divisional headquarters, par-
ticularly as regards getting leave to move his sections. If the advance
proceeds according to plan, it will be rare that any ruling from the
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division is required, except in -tery general terms; the battery com-
mander must, how-eyer, insure that none of his moves is in any way
likely to interfere with the moyes of the main column. The moves can
he carried out in tour main ways: (aJ by utilizing alternate routes;
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(b) by passing troops on the march if it is a two-waybroad road; (c)
by utilizing the hourly halt to get forward, and (d) on rare occasions
to form part of the column for short periods. If we can use alternate
routes, there is no need to worry the division about moves other than
as affected by changes in the situation. If roads are broad, only the
general consent of the division is required. This also applies to
utilizing the hourly halt. Troops will be accustomed to seeing A. A.
sections passing them and, after all, it is a comparatively rare spectacle.
In an advance of 10 miles there would only be about three occasions
when a section goes by; it does not take very long. On rare occasions
it may be necessary to insert the sections into the line of march for short
periods, such as possibly the crossing of a narrow bridge. This needs
careful coordination with the staff of the formation concerned, and
really the solution nearly always lies in utilizing the period of halt.
Once the advance has started, the battery commander communicates
with his sections by dispatch rider. As regards the rear sections, he
will generally be able to order individual moves or control them by
a timed program. The forward section commander, however, requires
more latitude in this respect. He knows his battery commander's plan
and is in touch with the situation in front which may be changing
very rapidly. The ideal for the battery commander, as I have already
said, is so to arrange not to have more than a quarter of his guns out
of action at any given time, and as a general rule the positions in front
will later be occupied by sections coming up from the rear.

A. A. section officers.

A word as to section officers. There are two officerson the strength
of a section, and when we consider the nature of their command, the
necessity for these two officers becomes apparent. An A. A. section
is a very independent command; it may he separated by a considerable
distance from its headquarers. In fact, the section of A. A. guns
corresponds in a sense with the battery of other types of artillery,
whilst the A. A. battery headquarters corresponds in the same sense to,
say, a brigade headquarters, in that it has to look after four separate
units separated by some distance. Further, the hours of duty in a
section are long; in summer daylight lasts roughtly from 2 a. m. to
10 p. m., and you have got to be, in fine weather, on the alert the whole
time. Experience in the last Viar shoViedthat one officer could not
carryon satisfactorily for this reason alone, apart from his many
other duties. I only mention this as in the nature of things, as time
goes on, there are fewer and fewer people who have had war ex-
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perience of an A. A. section, and the difficulties of the subaltern are
apt to be forgotten.

A. A. reconnaissance.
Returning to the question of moves of sections, one of the most

important duties is that of reconnaissance. A section arrives in a
position, and at once what we may term local reconnaissance is carried
out-that is to say, alternative positions are found, so that they can be
occupied if you are shelled out of the first one. Then follows the more
distant reconnaissance of the next position forward. This implies the
selection of the position itself and the routes leading up to it; also
positions should be looked for e.n route in case the section cannot get
forward according to plan; it may find that it has to halt, but it must
get into action. In general it may be said that by the time the distant
reconnaissance is complete it is usually time for the section to move.
Hence considerable practice is needed in s;lChduties, to pr~vent waste
time. There is no time here to go into the numerous other duties .of
the section officers, occupation of positions, fire control, ammunition
supply, keeping in touch with the battery commander; they are all
dealt with in some detail in Chapter III of the "A. A. Manual." Suffice
it tD say that I am convinced that the success of A. A. operations lies
very largely in the hands of the section officers and, as stated above,
the section is a peculiarly independent command.

A. A. units in a retirement.
The procedure during a retirement is much the same as in the

advance. The feature of a retirement from an A. A. point of view is the
possibility .of traffic congestion at more or less unexpected places in
the forward area. The enemy may launch air attacks in considerable
force against these congested areas with a fair chance .of wide-reaching
effect. Such a possibility may justify a considerable concentration of
A. A. guns in the forward areas. The R. A. cDmmander should issue
instructions governing these special dispositiDns.

A. A. Lewis gun sections.
A. A. Lewis gun sections are designed to supplement the A. A.

Lewis guns .ofunits or to provide defense against low-flying aircraft in
areas .otherwise unprQtected. In the example I have sh.own of the
CQrps,we actually put our A. A. Lewis guns at the bridges straight
away, and that may perhaps gi~e a wr.ong impressiDn. As you see,
they are shown as part of the battery organizati.on, but they are a very
mobile unit, and f.or that reas.onmay be empl.oyed in several places in
.oneday, .often c.overingconsiderable distances. They will frequently,
if n.ot n.ormally, be separated fr.om their parent unit, and hence will
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often be brigaded under the A. A. brigade commander. Now in action
the A. A. Lewis guns are used away from the vehicles, and the vehicles
must stop, and the detachments dismount. The Lewis guns are thus
virtually used in the same way as the A. A. guns, i. e., to picket the
route. Therefore, we are only a little way on the road to an antiair-
craft escort for our columns. I submit that there is a case for a multiple
mounting on the vehicles themselves, capable of holding, say, four guns.
On this basis, in general terms, you can double your gun power, whilst
actually reducing your personnel. In addition, the firing and sighting
is facilitated, and, with such vehicles, you could accompany the
colunms on the road and he a more efficientweapon when employed at
the halt in defending bridges, dumps, etc. It is siguificant, I think,
that such mountings have undergone a successful trial abroad, and I
would point out that in this case the time of coming into action is
merely the time required for bringing the vehicles to a halt-a most
valuable consideration where seconds are important. Given this, we
are on a fair way to our antiaircraft escort.

Communications.

Before entering on this vexed question, I would remind you of an
earlier part of my lecture, in which I said that all means of air defense
are complementary in helping each other. In the advance which I have
described we have largely talked of guns. When we consider the im-
portance of back areas, base ports, etc., and the speed at which air
attacks develop, the need for communications is immediately apparent.
Not only is this necessary to help the active means of defense, but it
enables a great deal to be done in warning civilians and in the control
of back area traffic, that is, in enabling the adoption of protective dis-
positions. At home we can afford to have an elaborate system of com-
munications, each individual gun and light station being connected up
to its parent unit. In passing, be it noted, however, that the object of
being able to talk to such and such a gun or light is only in a very
minor degree due to the hope of being able to help its individual activ-
ities in action. It is all dependent on this need for information
and warning.

In the field we cannot hope for, nor do we attempt an elaborate
system of cOnimunications unless static conditions prevail; but the
general need for warning is perhaps just as strong. The moment we
get a chance, we should tend to link up our defenses, and it is only in
the case of a rapid move that the advance elements of the defenses
should not be able to contribute their quota towards the general infor-
mation required. During an advance it should be possible, I think, for
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brigade headquarters at least to act as a forward post for collecting
information for the benefit of the back areas. It may be that the air
activity in front of the brigade headquarters can only be judged
generally by the shell bursts of the advanced sections, but even this
may give the few extra minutes warning which are so vital. Common
sense can, I think, discriminate between local air activity and that which
is obviously directed against objectives in the rear. The extent of com-
munications is clearly bound up with questions of practicability and
economy. Each set of circumstances requires its own solution, and
our present signal organization gives us, I think, the required elasticity
to meet the variety of circumstances. My own feeling is that the
scope of A. A. communications should be a matter for G. H. Q. in-
structions and, be it remembered, that what we spend on communi-
cations we may, I think, hope to get back several times over in orderly
working of the back areas.

A. A. problems of the future.

Finally, a few words as to the future. What I have described up
to uow has been the protection of a body of troops moving at two and
a half miles per hour. There are, I think, two problems which con-
front us in the future: (1) the protection of a mechanized force; (2)
the protection of operations under conditions such as mountain war-
fare. I do not pretend to offer a final solution; I only hope to indicate
some of the problems iuvolved. Taking, firstly, the defense of a
mechanized force, or, as far as we are concerned, the protection of a
rapidly moving force, we have seen that with an A. A. battery we can
cover about 10 miles of column which is moving at two and a half miles
per hour if we keep a quarter of our guns out of action. If we double
the rate of the colunms of the main body, five miles an hour, we have
50 per cent of our guns out of action, and only cover seven miles
with a battery. If we go up to 10 miles an hour, the whole question
of being able to protect that colunm by successive picketing falls to
the ground with a crash. In the case of fast moving colunms, there-
fore, all we can hope to do with A. A. guns is to protect the passage of
the colunms through defiles or when at their assembly point. The main
thing, of course, is to establish the defenses at the right place at the
earliest opportunity. Unless the guns can go in the colnmns them-
selves, this may produce a need for further means of local ground
protection for the A. A. se<tion, but I think that is another story.
Before passing on I would suggest to you the possible value on such
operations of multiple antiaircraft Lewis gun mountings on self.
propelled vehicles.
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A word as to mountain warfare. This generally presupposes com-
paratively small air forces, and these operating from known airdromes.
Thus at once intensive offensive operations of aircraft against these
airdromes would seem to be our main A. A. action. The back areas
may, however, need the ordinary A. A. perimeter defense of guns and
searchlights, as apart from the actual results from air attack by
individual machines, bombing may have an especially important bear-
ing on prestige and morale. The advance of a force in the mountains
in the face of the enemy can hardly be supported by pickets of A. A.
guns, nor can an illuminated area be made round the camps. I am
inclined in general terms to have a few A. A. guns, plus a searchlight
or two, for use in the camp itself. One of the most lowering effects on
morale is an air attack without any local counter measures at all. This
was proved time and again during the war.

I am afraid I have already taken up a lot of time, but custom has
it to close down on some sort of conclusions derived fr9m what has
gone before. I think there are a few points to which I should like to
give special emphasis, which, to use a musical expression, should be the
Zeit motifs or recurrent themes in all A. A. operations, and these
are, I think:

(I) Consider the needs of the theater of war as a whole, bearing
in mind how these needs change from time to time.

(2) Utilize all means of air defense at your disposal and to their
mutual advantage.

(3) Go for concentration at the vital points, and as a corollary
avoid dispersion at all costs.

CHAIRMAN: Gentlemen, are there any questions to refer to the
lecturer on the many interesting points he has raised?

GENERALASHMOREspoke shortly on the air defense at home and
the work of the Observer Corps. He suggested that, in view of certain
eventualities, regular air defense units should he conversant with
their methods.

COL.COMDT.S. W. H. RAWLINS: I should like to touch upon one
point the lecturer made. He stressed at the beginning of his lecture the
importance of centralized control, a principle with which everybody
must necessarily be in agreement; I am. But I am not sure that he
really quite appreciated or at any rate, if he did appreciate it, that
he impressed sufficiently on his audience the very close touch between
A. A. and divisions that mpst exist in the defense of a corps in move-
ment. This year maneuvers were extremely interesting; unfortunately
they were cut short, hut this was the first occasion on which I believe,
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at any rate in peace, A. A. batteries worked under C. R. A.'s, and as
far as I know they worked very successfully. But I think that the
modern tendency, with the progress of mechanization and the power
of the machine gun, is to use as many roads as possible, and that has
a twofold effect, upon both of which points the lecturer touched; I
only want to stress them. Firstly, while the corps will issue the orders
for the movement of divisions and the C. C. R. A. corps and the A. A.
commander can get out their general orders, there will probably be
some considerable time before not only the division but brigade groups
have got out their orders and before anybody can say what roads will
be free or otherwise for A. A. movement and what are the vital points
in which not only divisional commanders but possibly brigade groups
commanders are interested. Therefore this touch with the division
must, I am sure, be very close and continuous. In this connection, I
remember that the lecturer several times spoke of touch between the
A. A. battery commander and the division. I take it that, in view of
recent ruling, he envisages touch between the battery commander and
the C. R. A.

CAPTAINLOCH:That is what I meant to imply if I did not say it.
COL. COMDT.S. W. H. RAWLINS: One other matter. I had very

little experience of A. A. work this year, but there is the question of
A. A. battery movements, and I want to stress what the lecturer said
with regard to the matter of a gap. He is perfectly right; everybody
who has got an awkward unit to put into that gap is going to do so--
the A. A. units and divisional headquarters and anything else that is
out of the immediate picture and that has not got its proper place.
I doubt whether side roads will he available as a rule or whether any
gap will usually be available. I think the answer must be that, as a
rule, A. A. units will have to move during the hourly halts.

COL. COMDT.E. O. LEWIN:I would refer to a remark made by
General Ashmore with regard to the regular antiaircraft units at Alder-
shot, and then to certain remarks by the lecturer on the subject of
control and communication. If we could picture our army going into
a continental war on the scale of the last war in a highly civilized
country with large numbers of civil communications, it is quite practi-
cable and very possibly advisable to introduce the system of control
that is heing used by General Ashmore in the defense of London, but
you cannot prepare and train a small portion of your regular army for
one type of war, what I (:(ill static continental warfare, and the rest
of your army for highly mobile warfare in semi-civilized countries.
Therefore at Aldershot we are in process of trying to find out what
part of the system in use at present in the antiaircraft world is suitable
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for really mohile warfare. Let me take one example-I do not want
to go into technical details: The system in use by the searchlights in
the Territorial Army is certainly not applicable to conditions in the
field owing to its dependence on elaborate communications. We are in
process of evolving a system which will be, I hope, as efficientbut will
not necessitate these communications. We have got to picture many
weeks of war, I think, before we shall settle down to a condition where
we can think of communications from individual searchlights to a
center and possibly even from the section center to a company; but I
do not want to go into elaborate details with regard to communications.
I will only say with regard to them that from our experience this year
-and we have tried several forms of withdrawals on a corps front,
advances and so forth-we are convinced at Aldershot that for many
weeks of war and for the opening phase at any rate we must rely
almost entirely on the D. R. service. We can only use cables where
the general signal service will admit of it. In the picture the lecturer
drew of the corps advancing, I visualize the hattery commander at
divisional headquarters close to the C. R. A., and at the corps head-
.quarters the A. A. brigade commander sitting alongside of the C. C.
R. A. There is one other point, if I may go a little farther, with
reference to control. The lecturer pictured the A. A. brigade com-
mander giving general indications to his battery commander and giving
him a very free hand as to the positions of the sections and their move-
ment. Earlier in his lecture he stressed very rightly the fact that this
defense is an area defense. Now in our opinion at Aldershot-and I
think Colonel Rawlins will agree with me in this-it is rightly an
area question and you cannot leave too much freedom to your battery
commander in the forward areas as to the sites that are to he occupied
by the guns; the whole corps area must be organized on an area
system, and that can only be done at headquarters. When there is
m~vement going on, what you leave to the battery commander is
exactly when the move takes place. Where he goes is part of your
plan and is worked out at headquarters; 200 or 300 yards this way or
that way is of no great matter. He is told to go to a certain area and
to that area he must go if he is going to fit his guns into their proper
places in the scheme of defense. Now with regard to when to move
and by what route, Colonel Rawlins said the A. A. battery commander
must go to the C. R. A. and I entirely agree. The lecturer drew atten-
tion to the fact that there were several alternatives given for the
movement of guns, and I think he put first, as is put in the book, that
side routes must be used. Our experience on maneuvers this year was
that if you adopt that as your first line of advance for your A. A.
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units, you are going to have a far bigger percentage out of action at
anyone time than you can afford, and we are convinced that we ought
to regard these antiaircraft guns, particularly as they are small in
number, in the light of fire engines and that they must be given priority
along the main roads if the army is going to be properly protected
against A. A. fire.

I have a number of points that I would like to have spoken about,
but I only want to deal with perhaps two more. The first is that the
lecturer said he did not regard it as right or sound to protect with
searchlights a vulnerable point using less than a company. Now for
two and a half years, I think I am right in saying, during the war
there was in the first army area a most important steelworks called the
Isbergue Steelworks, and they were protected throughout that time by
a very small number of searchlights and a very small number of guns
and were never hit by bombs. I quite agree with the lecturer that if
you are desiguing the defense of a railhead on broader lines you want
a full company of 24 lights, but I think it is quite likely as part and
parcel of your searchlight scheme of defense you may protect certain
very vulnerable points by a very few searchlights and a very few guns.

The other point was the question of antiaircraft Lewis guns. I
gathered-I may be wrong--that the lecturer regarded the duties of
these A. A. Lewis guns which form part of the A. A. batteries as
available for the protection of units and formations in the forward
area as one of their tasks. That is true; but their primary task, in my
opinion, is the protection of those troops in the corps area that have
no other means of protection against low-flying aircraft, and I would
like as often as I can to give a warning with regard to the forward
area that owing to the small number of these A. A. Lewis guns they
will rarely he available for the protection of troops who have their
own means of protection, and attention must be concentrated on the
organization of these means in the belief that there will be very few
of the A. A. Lewis guns of A. A. units available when they come to
warfare, because they will he wanted for protecting ammunition
colunms and other colunms in the back area.

COLONELNIVEN:On that last point about the control of the antiair-
craft Lewis gun sections, I understand that they are under corps con-
trol. I should think that..as they would he bound to he cooperating
with Lewis guns of other arms, they should not he under corps control,
but under local control.

COLONELE. O. LEWIN:Our recommendation, I think, this year is
that all these antiaircraft Lewis guns when we go to war 1Itill be
hrigaded under the brigade commander and that they will be taken



A.A.UNITSINTHEFIELD 133

away from batteries; and they will be left only with those guns that
they require for their own immediate protection. They would be dis-
posed under corps arrangements; if the needs of cooperation demand
it they can be placed under the lower formations.

GENERALASHMORE:On the question of communications Colonel
Lewin went into, I quite agree with him that in such a war as he
depicted in a savage country, a wild country anyhow that has no great
capital to be defended and has no great munition areas on which the
war and the subsequent peace may depend-in such a case there will be
no great target for bombing, apart from the army. Therefore the
army will be able to give its whole antiaircraft strength to self-pro-
tection. But, on the other hand, if you are taking part in a great
European war, with a vital capital and with great industrial areas that
need protection, then I think it will be absolutely necessary to have
such a system of communications, and that the army in the field should
come into that system. The targets will induce bombing, and there
will be a great system of air defense. I cannot see any government
hampering its air defense by allowing the zone of the armies to he
blank as far as information about raiding is concerned.

CHAIRMAN:Well, gentlemen, there are only a couple of remarks
I would like to make, and the first is about the air defense commander.
In war he has a very, very full-time job. One of his duties is to keep
in touch with corps and divisions. Keeping in touch is, on occasions,
a highly exciting occupation, as for example, immediately after the
corps commander's pet dump has gone west. At all times he has an
immense amount of work. A. A. dispositions have continually to he
modified to meet changing conditions, and much depends on his system
of obtaining and rapidly distributing to the proper centers all air
intelligence. The other point is that at the present time very great un-
certainty exists as to the correct procedure in the tactical handling of
A. A. units. There is too much diversity of opinion as to when A. A.
units should he allotted to formations. The basic principle might he
that either a) A- A. units will remain under the air defense com-
mander for as long as he can reasonably command them, or (b) A. A-
units will he allotted to other formations at the earliest possible date.
This is a question for the General Staff to decide and when once
decided very good reasons would have to he adduced to warrant
deviations from that ruling ..

It now remains for me to move a hearty vote of thanks to Captain
I"och and to congratulate him on his extremely interesting and enter-
taining lecture.



Recent Developments in Antiaircraft Artillery
By LIEUTENANT COLONEL W. S. BOWEN, Coast Artillery Corps

1. MATERIEL AND METHODS

a. Guns-For antiaircraft guns, the main problem is to determine
the future position of the target and then to burst a sufficientnumber of
shells in that immediate vicinity to ensure at least one hit. The target's
"future position" may be stated as the point in space to which the rate
of travel of the airplane will take it, on its present course, in the time
of flight of the projectile plus the dead time of observing, calculating,
loading, and firing.

The 3-dimensional motion and the very high speed of the target, to-
gether with the short time available in action, put the problem of AA
gunnery in a class altogether different from ordinary "flat" gunnery.
The triangles to be solved, for example, are spherical triangles.

The three elements that fix the future position of the target from
the gun are the lateral deflection, the vertical deflection, and the fuze
range. Laterally, if the target is found to be traveling 4 mils in a
second and the time of flight plus dead time is 20 seconds, the deflection
for travel is 80 mils. Vertically a similar deflection is obtained. These
deflections are corrected for wind, drift, density of the atmosphere, and
variations in muzzle velocity, and the gun is laid accordingly. That
fixes the path of the projectile. Fuze range is the time of burning of
the time-train fuze and varies with the altitude. When determined, the
point on the trajectory at which the shell will burst is fixed. So we
have the three elements that fix the future position, and the ballistic
corrections to burst the shell there.

Time is of great importance. A target flying 100 miles an hour
travels 1000 yards in 20 seconds. Up to this past year we have used 8
seconds to read the scales of the computer, telephone the deflections and
fuze range to the guns, set them off there, cut the fuze, and load and
fire. Those things that operate to reduce the predicting interval result
in a triple gain in the probability of hitting. First, measured rate of
travel is multiplied by a smaller number. There may be some error in
measuring the rate, and the less we multiply it the better. I mentioned
a travel of 4 mils per second for 20 seconds; if that 20 seconds can be
reduced by cutting do~ the dead time, the multiplier is reduced.
Second, the opportuJ;lity for the target to change course is reduced as
the time is reduced. Third, the smaller the time the projectile is in the
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air, the smaller are the corrections for wind, density, and velocity; and
being smaller there is less result from any error made in observing
these conditions or in calculating their effect.

By the use of electric data-transmission dials instead of the tele-
phone, dead time has been reduced from 8 seconds to 1;2 seconds. In
the case of the target flying 100 miles an hour, the future position is 675
yards ahead of the present position instead of lOOOyards.

There is also a gain in the use of the Case III follow-the-pointer
system, in the 'fact that the gun is fired at the instant for which the data
are computed. The 8 seconds of dead time formerly allowed was an
average; the gun might be fired in 6 or not until 10 seconds. The
variation of a second or two from the predicted time might involve an
error at the target of as much as 100 yards. With the follow-the-
pointer system the gun is always laid, and there is no appreciable
variation from the 1;2 seconds of dead time allowed, because the
operations of loading and firing follow each other smoothly, and are
so brief.

A third gain this past year is in muzzle velocity. The new 3-inch
gun has an initial velocity of 2600 feet per second, as compared with
2400 foot seconds for the previous model, designed during the war.
At a slant range of 6500 yards, as an example, the time of flight
is 16 seconds for the new gun and 17;2 seconds for the old, a
reduction of about 10% in the time that the projectile is in the air. By
this increase in velocity, the accuracy is increased; and in the case of
the target traveling 100 miles an hour the future position is again
brought closer to the present position. It is now 600 yards ahead in-
stead of 1000.

The gain in accuracy resulting in reduction of dead time, use of the
follow-the-pointer, and incr~ase in muzzle velocity resulted in doubling
the average percentage of hits obtained in 1926 over 1925, although the
ranges fired at were longer.

A new development this year in the direction of increased accuracy
is the device known as the torque amplifier, hy the use of which
the hattery is operated automatically from a distant station. The
torque amplifiers are driven hy small electric motors and keep the gun
set continuously at the proper elevation and azimuth. The importance
of this development is in reducing the chance of personnel error. The
pattern of the hursts is noticeably more uniform than the pattern made
when firing with the follow-the-pointer system, and this is a better pat-
tern than when sights are llsed.
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Next in importance to accuracy comes volume of fire hecause it is
desirahle to be able to engage a second target before it can arrive at a
point where it becomes dangerous. Development of the continuous fuze
setter and of the automatic breech mechanism of the gun have increased
the rate of fire over one and nine-tenths times. The average in 1925
was 43.4 rounds a minute from a 4-gun battery; in 1926, with the new
materiel, it was 76.6; in 1927, the average rate of fire was 91.8
shots a minute. The rate has gone as high as no rounds per
minute; 84 rounds is easily maintained and is now 'regarded as a
standard rate. Stated otherwise, in 1925 a 4-gun salvo was fired each
5:/h seconds; in 1926 each 3 seconds; and now one is fired each 2.9
seconds.

The accuracy of fire being doubled and the rate of fire being in~
creased over 1.9 times, the result has been that the number of hits in a
given time was 3~~ times as great in 1926 as in 1925. The 1927 results
show no marked changes in accuracy from the preceding year; we
have about stabilized in the average percentage of hits. The av~rage
in 1925 was two hits per battery per minute. In 1926 it was 6.9.
In 1925 there was a hit each 30 seconds; in 1926 there was one hit
each 9 seconds.

I should like to point out what these figures mean in comparison
with what we saw in France. The batteries there were of two guns, and
as the guns used in the Fort Tilden firings in 1925 were manufacturea
during the war, we may take the rate of fire developed during that
extended test as representing about what was attained during the war.
This rate at Tilden was 43.4 shots per battery per minute, or 11 per gun
per minute. With the 2-gun batteries of the war, this would give 22
shots per minute. The present rate is 84 shots per minute. The percentage
of hits at Fort Tilden was 4.67; at Aberdeen last year it was 9.15.
Taking the Fort Tilden r~te and accuracy' of fire and applying it to a
2-gun battery, we get one hit per battery per minute of fire, as against
7:/h hits per battery per minute with the present 4-gun battery.

In any system of target practice we must have a target. In antiair-
craft target practice this target is a cloth sleeve towed at the end of an
1800-foot cable. TIns sleeve is used merely as a reference point, a
point moving in space, and bursts are scored as hits if they occur at the
prpper di~tance from this reference point.

Fragmentation tests were held in 1925 against live planes with
engines running, placed at varying distances from lhe point of burst
of the shens, and screens also were so placed as to catch the fragments
and determine the pattern of the burst. This determined the size and



ANTIAIRCRAFT DEVELOPMENT 137

shape of the hypothetical target. There has been a good deal
Qf public discussion of hypothetical hits and a tendency to picture
them as something less real and substantial than a hole in the target.
We use shrapnel in target practice but shell in war, and so we use the
puff of smoke of the shrapnel as showing the point of burst and use the
danger space of the shell, measured from that point, as the target.

It has been said that the human race began to make rapid progress
when they began to make precise records. For over two years we have
been working to develop photographic means of determining the devia-
tions in target practice, in order to have an absolutely reliable record
of the results obtained. There has been the feeling that if deviations
in target practice could be measured accurately, improvement might be
expected. A moving picture camera is mounted parallel to a telescope
whose cross-hairs are held on the target. One such camera is used
at the hattery, and one posted several miles away to take photographs
approximately at right angles to the plane of fire.

The 10S-mm. gun was fired for the first time last year. It is suited
to fixed defenses rather than for mobile use. The projectile weighs 33
pounds as compared with IS for the 3-inch gun, and this large amount
Qf metal gives a danger volume 1.8 times that of the 3-inch shell. The
rate of fire is yet to be determined but enough is known to base an ex-
pectancy of 14 rounds per minute. The 3-inch gun fires 21; so that the
volume filled with fragments from a 105-mm. battery at 14 rounds per
gun per minute would be 11.4 times that from a 3-inch battery. The
range of the 105-mm. gun is 14,000 yards vertically and 20,000 yards
horizontally, but is limited at present by the time-train fuze.

The accuracy of the gun is naturally greater because of the heavier
shell and because the velocity is 2800 foot seconds as compared with
2600. The probability of hitting is also increased with the decreased
time of flight. In the case spoken of before, where the slant range was
6500 yards, the time of flight for the old 3-inch gun was 1T~ seconds
and for the new 3-inch gun 16 seconds; the time of flight for the
105-mm. is 11 seconds. The target that could fly 1000 yards during the
predicting interval with the old 3-inch gun, could fly 575 with the new
3-inch. With the l05-nun. gun the distance is only 375 yards.

b. Machine Cans.-With machine guns, some progress has been
made this year. S:nce the war, four successive tripod mounts for AA
machine guns have been developed. The first model was light and
permitted too much vibration. The next was made quite low in order
to elimin::ate excessive vibration, but it was found inconvenient for the
.gun pointer. It was found that to hold accurately on a target moving
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100 miles an hour or more, at short ranges where the angular velocity
is great, the gun pointer can not be placed in a crouching or kneeling
position; he must stand and the mount must be entirely conveni~nt for
him. The third mount was high enough for him to stand but vibrated
too much. Then a truss was built across the legs of the tripod and this
made a highly satisfactory mount for the .30-caliber gun. It was not
satisfactory for the .50-caliber machine gun, still vibrating excessively.
This year a tripod mount was designed especially for the .50-caliber
gun, and so far as tests have progressed it appears to be rigid and
satisfactory.

Similarly, a long series of models of machine-gun sights underwent
test and rejection, until last year when for the first time one was de-
signed that met requirements. By the end of 1926 we could say that
fire up to about 500 to 700 yards was very effective. At 700 yards, for
example, the platoon of four guns had an expectation of getting 60 hits
on an enemy attack plane in 30 seconds. At these shorter ranges,
tracers are used to direct the fire.

The guns are perfectly capable of effective fire up to ahout 2000
yards; hut even with officers and men of long experience, antiaircraft
machine-gun fire always fell off in accuracy as the range increased
beyond ahout 500 to 700 yards. It was realized two years ago that in-
strumental control was needed to make the guns effective up to the full
range of which they are capahle.

A machine-gun data computer was therefore designed, and was
tested in 1926 hut found unsatisfactory. By the end of that year, how-
ever, the hasis of design of the needed computer was nnderstood, after
the period of experimenting which unavoidably had to be gone through.

There are now under test two new computers which promise to im-
prove the hitting at the longer ranges. One is the Frankford Arsenal
Machine Gun Data Computer with Sperry Data Transmitter. The sight
on the gun has two deflection scales, one for lateral and one for vertical
deflections. There is a follow-the-pointer dial for each one, moved hy
the data'computer. The other new instrument is the Vickers Machine
Gun Data Computer, which uses its own data transmission system.

At the shorter ranges, within which no computer is needed and
tracers are used to control the fire, the rate of hitting is suhstantial. The
progress that is being made consists in pushing further out the point
at which accuracy falls off rapidly. The target is taken as the area of
a pursuit plane less the wings.
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A new development in 1926 was the multiple mount for either
caliber .30 or caliber .50 guns. The mount was a first approximation
and is unnecessarily heavy. There is less dispersion in firing from this
mount than from the tripod; the cone of bullets is more concentrated.
The four guns fire 1700 rounds a minute.

It is quite probable that the multiple mount may displace the tripod
entirely both for use in the field and in fixed antiaircraft defenses.
Mounted on a trailer, with the computer and height finder in the towing
truck, this unit can take its place in a motor column, and with about
two such units in a mile of motor transport, there should be provided
a reasonable defense. An animal-drawn cart and trailer should be
practicable for use with field trains, since the weight can be less than
that of the 75. At present, each machine gun is carried on a truck,
ready to fire. Trial has shown that no damage results from road-
hammering; and dispersion tests show no difference in dispersion when
fired from the truck.

c. Searchlights.-For firing at night, the 6O-inchsearchlight is used
to illuminate the target. Four lights are placed at the points of a
square around a gun battery, about 1500 yards out from the guns, and
the sound locator is paired with two out of each four lights to direct the
beam.

The searchlight is carried in a light truck which also carries the
crew and enough telephone wire to connect the light with the gun
hattery which it serves, although this connection is not essential. The
engine of the truck drives the generator which supplies current to the
light. The progress made during the past two years consists (1) in
securing two successive models of searchlight; (2) in obtaining two
successive greatly improved models of sound locator; (3) in electri-
cally connecting the sound locator and light; (4) in the adoption of the
single-station method of sonnd locating; and (5) in the development of
precise methods in aerial sound ranging.

The searchlights used during the war were very good lights of an
open "dish-pan" type. The barrel or drum type was found better and
the first of these was delivered in April of 1926. These new lights,
which use ISO amperes of current, are much more powerful than the
dish-pan lights, and they are equipped with distant electrical control-
that is, there are small motors in the base of the light, and an operator
at a distance of 100 yards or more handles the controller. The impor-
tance of the distant electrical control is in the fact that the beam dazzles
an operator standing close to the light. In one test using hand control,
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the observers in the airplane reported that the searchlight was on a
number of times, but the operator at the light did not know it. Now,
when the beam touches the plane, the distant operator sees it and has no
difficulty.in keeping on..

There was also delivered last year a 250-ampere 60-inch searchlight,
of the same type as the model just mentioned except that the lamp
itself, the carbons, are of greater capacity. This is a very powerful
light. It has ten times the area of effective illumination, at any given
distance, of the 1925 light. As fast as procured, it is planned to use
these 250-ampere lights as pilot lights to pick up the target and the
older model as illuminating lights to take over from the pilots while
they search for hostile planes.

The new T-3 Sound Locator now being tested is a more prec:se in-
strument than the T-2 and is more rugged. The flat surfaces of the
rectangular horns cause less wind whistling. The Sound Lag Cor-
rector TI, built into the sound locator, corrects for the known variables
affecting sound; it carries out for the searchlight the functions per-
formed by the computer for the guns.

Electrical connection between light and sound locator was provided
in 1926. As the horns move, the beam moves. No cal[ng out d
azimuths and elevations is necessary $IS was the case; and the dead time
involved in reading and setting data is eliminated. The same gain
is obtained in the use of this electrical connection as was obta:ned for
the guns by the use of the follow-the-pointer dials.

The fourth advance is the adoption of the single-station method
of using the sound locator. Up to August of 1925, when some trials
at Camp Dix showed the system to be too slow, two sound locators
were used at the ends of a baseline, and azimuths and elevations were
telephoned in to a central po:nt each ten seconds. At this central point
the course of the target was plotted and a prediction made of its future
position. The lights were laid on this predicted point and turned on;
but so long a time was consumedin these operations that the plane often
had changed course, and only its general location was obtained. The
method was accurate, but too slow. In that month, the single-station
method was adopted.

T0 l~ate the target by the si.ngle-stationmethod, the altitude is
estimated (as being in a zone "high," "medium," or "low") and the
angle of elevation is read from the sound locator. That gives a right
triangle. The azimuth is also read from the sound locator. Both
elevation and azimuth are corrected at the horn, and the searchlight is
turned on. If the system were perfect, the target would always be seen
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in the beam when the lights come on. As it is, the target is either in the
beam or near it; and as there are two pilot lights working together, an
intersection is formed which defines a point and the searching lights
locate the target by searching in the vicinity of that point.

The fifth accomplishment in searchlight work has been the intensive
study of aerial sound ranging. It was thought practicable to direct the
searchlight beam on sound-locator data, corrected for atmospheric con-
ditions, just as a heavy gun is fired on position-finding data, and with
similar accuracy. A year's work has shown that certain meteorological
conditions only need be corrected for. These have been evaluated; and
now an automatic computer has been designed, to provide corrected
elevations and azimuths. As the horn moves, the computer is actuated,
and precise data now go instantly and silently to the light.

That has been a very interesting development. The result should
make it unnecessary to use a number of lights searching the sky; one
pair of pilot lights should always pick up the target within a few
seconds after being turned on.

Firing at night has been slightly better than by day.

2. TACTICAL EMPLOYMENT

Based on work of the previous four years in the Schools, a new
study was completed a year ago of the Tactical Employment of Anti-
aircraft Artillery and tentatively approved as a training regulation for
trial during the following summer. Maneuvers were held on Long
Island with an AA regiment, in the course of which the ideas laid
down in the study were given a very good threshing out. The Plans
and Training Officersand both battalion commanders were Leavenworth
men, as were all three umpires, one of whom was an instructor in the
subject at Leavenworth and another at Fort Monroe.

The problems that were used were normal problems involving the
landing of large forces on Long Island and the defense against these
forces. The question in each case was how hest to use the antiaircraft
regiment. There was a maneuver every other day for five weeks, some-
what over half being at night.

The regiment marched over 60,000 truck-miles and we learned a
great deal of detail ahout rates of march, the emplo}'-mentof communi-
cations, and the times required for going into and coming out of
position. There was a definite understanding reached as to the disposi-
tions to be made of the guns and machine guns of a corps on the march,
in combat, and in such a situation as covering a landing on hostile
shores.
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The regiment consists of a gun battalion of three batteries of four
3-inch guns, a machine-gun battalion of four batteries of 12 guns each,
and a battery of twelve 6O-inchsearchlights. The lights are organized
in three platoons, one of which always operates with a gun battery,
normally the same one.

The regiment furnishes the antiaircraft component of a corps and
extends its defense up into the rear portions of the divisional areas, to
about 4000 yards from the leading elements-up to about the zone of
the corps artillery. That includes the area within which many activities.
are located, such as ammunition and ration distributing points, tank,
parts, and heavy concentrations of motor transport. It gives the guns.
(but not the machine guns) a reach out to or beyond the front line. It
is backed up by the army antiaircraft regiments, which push up into the
rear of the corps and cover railheads, airdromes, and important ammu-
nition dumps.

It covers these activities incidentally to its defense of the area in
which located.

The typical arrangement of the gun defense places the batte-ries
about 5000 yards apart, at the points of an equilateral triangle. Such
an arrangement across the front of an army would give a double line
of batteries.

These batteries have the mobility of cargo trucks. Light tractors,
carried on trailers, allow of placing the guns a short distance from the
roads. In occupation of a position, one hour is a good allowance of
time, from the arrival of the trucks near the position until the battery
is ready to fire. In the daytime, the work is done a little more quickly.

The machine-gun batteries, whether of the corps AA regiment or
in the Zone of the Interior, are employed by platoon of four guns. In
the rear areas they would he placed close to the objective. In the for-
ward area, where the defense is an area defense, the platoons are placed
approximately 1500 yards apart, covering the area, and only iIi'-
cidentally covering the troops and activities which are within the area.

In the case of a corps moving into position for a daylight attack, the
machini?gun battalion is dispersed to cover the activities and installa-
tions generally in rear of the divisional artillery. The machine-gun
battalion commander is guided in locating his units by information
obtained from corps and lat.er divisional administrative orders, and he
places his twelve platoons so as best to cover the most congested area.

The conception is that these platoons would be nnavoidably en-
countered hy low-fiyinghostile planes, in whatever direction they might
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be going; that they form machine-gun nests which attack aviation must
encounter just as those which an infantryman must encounter in the
attack of an organized position. They can not be avoided because
they can not be seen.

In the Zone of the Interior or in the Communications Zone, pro-
tection is contemplated for only those places and activities which are
of real importance to the success of operations. In the forward area,
there is a double band of gun batteries across the front; the defense is
an area defense. In the rear areas, the vital point itself is protected.

The disposition of the gun batteries is made so as to provide the
greatest volume of fire within this Decisive Zone and the approaches to
it. The size of the defended area and amount of artillery availahle
for its protection of course govern the placing of the batteries; but in
general it takes three batteries to make the necessary all-round defense,
and with three, an activity of some size can be covered with a very good
concentration of fire.

;:::!.-'--"--A-c-o-m.'man--dan-t"'~-:-~-;-iU-~-:-X---:-~---uld-----u.nd'u.--~-r-~--.---

well the general principles of each branch of the
$ervice. since he i3 called upon to supply arms

• and ammunition to the different corp$ of which

•
1.1 it i3 composed. His correspondence with the

commanding ofjicer$ of artillery at the advanced
S posts should put him in pOMession of all the
S. movements of the army. and the di3position and

management of the great park of artillery shouldi depend upon this information.-Napoleon'sI Maxims of War.
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Industrial Preparedness for War
By MAJOR W. P. CHERRINGTON, C. A. C.

As its name implies, industrial preparedness for war is the effort
made to plan ahead, in time of peace, for the coordination of our

wartime industrial effort, to enable us to procure and manufacture
without unnecessary delay and at a minimum cost the materials essen-
tial for carrying on a war.

The mechanism of supply of troops is more or less familiar to all
of us. But what of the actual production and procurement of these
vast supplies demanded by the fighting men, and without which he is
helpless? What is being done to assure ourselves that we may get
them without confusion and fatal delay?

In a well-disciplined and well-organized country such as our own,
a million men may be drafted in ten days. Producing the supplies,
particularly munitions, to equip great armies is a qnestion of months.

Consumption of supplies, particularly munitions, has greatly in-
creased in the past fifty or sixty years. At the battle of Gettysburg
the Union Army expended 32,781 rounds of artillery ammunition, each
round averaging about twelve pounds. At the battle of the Somme the
British artillery expenditure was 4,000,000 rounds averaging about
forty pounds. A weight ratio of about 300 to 1. The relative cost of
this ammunition reveals a much greater difference. The Union am-
munition at Gettysburg cost about $65,000, while the Somme expendi-
ture was about $200,000,000 (See Figure 1.)

Other factors being equal, victory during the early days and months
of war may rest with the nation with the adequate supply of munitions.
The early stabilization in the World War was largely due to mutual
exhaustion of supplies. It required months for the British Empire to
secure supplies for its first major offensive. Even under the best con-
ditions the snpply of annnunition is always a source of great concern.

Our own country is one of great natural resources and immense
manufacluring capacity. We are capable of a tremendous effort in
an emergency. On the other hand, our industries are given over to
the manufacture of non-military supplies; the great muntions factories
of the world are in Europe. The size of appropriations does not permit
the building up of an adequate war reserve; the reserve on hand is
being used, is deteriorating, and some elements are becoming obsolete.
Our dependence then must he placed with commercial manufacturers,

[1441



INDUSTRIAL PREPAREDNESS 145

whose plants are engaged, up to the time of the emergency, in the
manufacture of peacetime commercial products.

Industry receives a serious shock at the outhreak of a great war.
Millions of men are withdrawn from productive lahor and immediately
hecome enormous consumers. Thus, just when maximum production
is required, an initial crippling hlow is received hy the industries on
which we rely for our supplies. Industry must carry' on with many
green workmen, at the same time changing their product and increasing
their output to maximum.

The foregoing should he sufficientto indicate the necessity of careful
planning and organization of industry if it is to withstand the initial
hlow received and at the same time start the immediate production of
the needed war supplies. The haphazard methods or lack of methods
of past wars will not sufficefor any future emergency.

Like so many institutions in our army, industrial preparedness for
war is required hy the National Defense Act of 1920. It places the
responsihility for the organization of industrial effort on the shoulders
of one civilian: the Assistant Secretary of War. It provides in part:
"The Assistant Secretary of War, under the direction of the Secretary
of War, shall he charged with the supervision of procurement of all
military supplies and other husiness of the War Department pertaining
thereto, and the assurance of adequate provision for the mohilization
of material and industrial organizations essential to war time needs

Under direction of the Secretary of War, Chiefs of Branches
of the Army charged with the procurement of supplies for the Army
shall report directly to the Assistant Secretary of War regarding all
matters of procurement." (See Figure 3.)

Coordination with the Navy is assured by the Army and Navy
Munition Board. This board is the result of agreement between the
War and Navy DepartmeIl;ts. It operates through committees: Recom-
mendations by "Secretaries, and in some cases by the PresideiJ.t. This
Board is concerned with the materials of war which are required by
both the Army and Navy, such as aircraft, medical supplies, artillery,
and ammunition.

In carrying out the mission assigned by the National Defense Act
the Assistant Secretary had available the records and experience of
the War Industries Board. As this board was effective in mohilizing
American industry during the last war it was expected that the present
organization would parallel its methods in many of its features.

Insupervising the procurement of munitions and in planning there-
for, the Assistant Secretary's Officeexercises supervisory and controll-

* They axe ad¥isory only" and become operative after approval hy both.



146 THE COAST ARTILLERY JOURNAL



INDUSTRIAL PREPAREDNESS 147

ing functions only. The actual operating agencies are the seven supply
branches of the Army: The Quartermaster Corps, Medical Corps,
Ordnance Department, Engineer Corps, Air Corps, Signal Corps, and
Chemical Warfare Service.

Procurement is to he decentralized. Based on its industrial capa-
bilities the United States has heen divided into procurement districts.
Eighteen thousand industries contained in these districts have been
allocated according to their product, or the contemplated wartime
product, to the various supply branches. Of course the number varies
due to changes in industry and consequent revision of the list.

Each district has a District Chief, who is a civilian, prominent in the
industrial world, working on a voluntary basis, without compensation.
He is assisted hy an advisory hoard, consisting of prominent indus-
trialists in his district. Many of these men are reserve officers, and
will remain on this duty when mobilized. I

To each district the supply hr~ches send a representative if they
so desire. He is, of course, a regular army officer. Figure 2 shows the
situation as to headquarters established hy the various hranches.

A district headquarters in time of peace consists of the District
Chief, his advisory hoard, and such regular army officers as may De
detailed by the various supply hranches. A clerical force is 'employed.
In time of war this organ~ation will be expanded ,as recommended hy
the District Chief. Additional personnel. may be either civilian Qr
military or hoth.

Executive assistants (as the regular army officers are designated)
visit as many of the allocated industries as possible, and new ones as
allocation is received. He is freqUently accompanied hy the District
Chief. Mter consultation with the producer a producti~n schedule is
agreed upon, showing the item, amount, and rate of delivery required.
At the same time the manufacturer is given drawin~s, specifications,
and all available manufacturing information. When plant alterations
are required for the production of non-commercial articles such as
artillery, military airplanes, etc., a plan, termed a "factory plan" is
formulated and agreed upon. Tentative orders are actually placed
with the producer.

The goal sought is a system which will work about as follows:
Initial telegrams will he sent from the War Department to the head-
quarters of each procurement district. From these headquarters radiate
the thousands of telegrams to producers putting into effect the pre-
arranged plans for the production of war material and giving the effect
of final approval to contracts agreed upon previously.
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Raw materials, the supply of which presents a problem, are divided
into strategic and criticalmaterials. The distinction is that strategic
raw materials cannot be produced in this country in sufficientquantity,
whereas criticalraw materials are those capable of being produced in
sufficientquantities,but which due to some unforeseen contingency
might become strategic(i. e., insufficient)

WAR ORGANIZATION CHART

OFFICE OF THE ASSISTANT SECRETARY OF WAR

tions, ec ic Navy ept.
ieties, Industrial Board

aders.

Ordnance Dept. District Chiefs
QUlIlItermaster Advisory Boards
Signal Corps Executive Assistants
Air Corps
C. W. Service
Medical Dept.
Engineer Corps

(Procurement
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Supply only)

Government De- ~partments (except Joint
Navy) Trade Asso- ASSISTANT SECRETARY- Army and _I Navy II
cia Thnal ~
Soc
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Requirements are figured for production and procurement from
tables of organization and allowances. Estimates are made for a war
requiring our maximum effort. We know the number of units we will
want to place in the field in this event. Supplies required for initial
equipment are then figured. To this total is added normal rates of
consumption and replacement, experience in the World War being used
as a basis for the computations. From the amounts thus reached as
heing necessary are deducted supplies in war reserve and a final figure
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of actual requirements is reached. As stated above these amounts are
for our maximum effort. Requirements have also been computed fo:r
certain specific cases whiGhwould require less than our maximum effort.

The Assistant Secretary of War will recommend certain legislation
to go into effect at the commencement of hostilities as facilitate pro-
duction and procurement. In general, it will provide for such matters
as removal of the restriction as to competitive bids and the eight-hour
law, the immediate availability of funds for the purchase of supplies,
creation of a food administration, and perhaps wage limitation and
price fixing.

Transportation in the zone of the interior will be left in the hands
of private operation. Railroads are, of course, the principal means.
The present trend is to have a coordinating office in the War Depart-
ment which will work in cooperation with the American Railway Asso-
ciation (which has its governing body in Washington). No difficulty
is expected in this direction. If properly handled, the war load is not
so much of an addition to the work the railroads are performing every
day as is the usual opinion. Much of the confusion during the last
war resulted from lack of coordination in the army itself. Possibility
of this condition occurring again is remote.

Concrete results have already been accomplished in industrial
preparedness.

CONCLUSIONS

1. Planning in time of peace for production and procurement in
time of war will enable the manufacturers of the country to start their
part of our war effort at once, instead of waiting for orders and co-
ordination after war is under way. This will reduce by many months
the time required to reach our maximum productive effort.

2. Confusion will be materially reduced by previous organization
of procurement districts and the presence in each district of a skeleton
organization already familiar with the problem and ready to function.

3. System and organization always reduce costs. The national bill
for the war will therefore he less.

4. Transportation, being left in the hands of those who under-
stand their business, will operate much more smoothly and no break-
frowns in the system are to he expected.

5. The question of strategic materials remains a serious one, par-
ticularly in the event of a war with a great sea power. However, we
may conclude that this situation will at least be improved by realizing
and facing the problem beforehand and making all possible. efforts
and solve it.



The Military Situation of China
By 1ST. LIEUT. J. H. FEATHERSTON, C. A. C.

CHINA has a territory of more than 4,000,000 square miles and is
about one-third larger than the United States. This vast tract of

country contains some 440,000,000 people.
The topography of China varies. The terrain around Peking is a

flat plain irrigated by many rivers. In summer it is extremely hot,
and the plain is coverea with a thick mud in the rainy season. In
winter it is extremely cold, and the cold winds cover the plains with
a yellow dust.

Shanghai is located in a country covered with lakes, canals, and
rivers. The climate is characterized by mild winters, moist unhealthy
summers, and fine autumns.

The central region around Hankow is the most important part of
China. This region has a great artery of communication, the Yangtze
River with an important network of rivers flowing into that vast
stream. It has a temperate climate and is not subject to great variations
during the year. It is hot in summer but does not have extreme cold
in winter.

Canton is situated in a delta tract, which is surrounded by a moun-
tainous region. It enjoys a dry'and cool winter and in summer the
heat is prolonged and moist.

The sanitary conditions of the probable theaters of war in Chin~
are such that it would be detrimental to the efficiencyof any nation~
ality other than Asiatic. This should receive special consideration in
planning an expedition into China.

POPULA.TION A,'lD SOCIAL CONDITIONS

The population of China is estimated at about 440,000,000. The
congestion along the east coast has led to the popular delusion that
China is overpopulated, hut there is ample room and resources to
support a much greater population.

The written language of China is the same throughout the country
but there are hundreds of spoken dialects which differ materially_
Ancestor worship and the philosophy of Confucius exercises ~ Pfofoun~
influence over the people. Buddhism and Taoism people the universe
with numerous spirits, making the people snperstitious and susceptih~
to propaganda_

[1511
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Only about two and one-half per cent of the population of China
are educated. Standards of living are very low, and practically no idea
of sanitation exists. There are no public lighting, water, or sewerage
systems, and most of the ordinary conveniences of life are lacking.
Many diseases are prevalent and hundreds of thousands perish in time
of famine and plague.

The Chinese are patient, industrious, peaceable, and respectful of
authority. As laborers they are excellent, particularly the types found
in the north, who are more vigorous and reliable than those of the
south. Their endurance and immunity to many diseases make them
good raw material for military purposes and when well trained and
led they make fair fighters, but they are lacking in initiative and
leadership. The Chinaman is an individualist; he minds his own
business and takes no interest in things which do not concern him or
his family. Until very recently patriotism has been a feeling practi-
cally unknown to the average individual. Agitation by the student
group and activities of the Soviet propagandist have recently aroused
considerable hatred of foreigners and there has been a growth of
"China for the Chinese."

With the overthrow of the Manchu dynasty in 1911 a republic was
set up which was very similar to our western form of government.
Almost immediately this attempt to graft Western government into a
civilization whose mental processes tended toward the clan family
system produced trouble. China split not on the basis of parties a,nd
principles but into cliques and special interests. The multiplication
of cliques produced chaos. The principle cliques centered around
some strong leader or War Lord. The stronger the leader the closer
he sticks to the clan system.

The cliques have plunged China into a welter of civil wars until
there is no government in China today. The government at Peking is
scarcely recognized outside of the Forbidden City.

ECO:'lOMIC SITUATION

China is essentially an agricultural country. Land holdings are
very small and the methods of farming are primitive. All forms of
farm products are produced and all are sufficieutfor home consumption
except rice and sugar, which are imported. It is believed that China
can produce enough food stuff for her need and so can subsist with-
out outside aid.

The raw materials produced are silk, camel, goat and sheep wool,
cotton, vegetable oil, and great varieties of medicines. This country
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is lacking m rubber and timber. Coal and iron ore are produced,
but no steel is made in China.

There are a large number of arsenals scattered throughout China,
but as a whole these are small, poorly equipped, and have been estab-
lished in the various provinces with the idea of supplying only the local
leaders. There is little or no cooperation between these various plants.
The output of the arsenals together is 235 rifles daily, 51 machine guns
monthly, 5 field pieces monthly, and 240,000 rounds of small arms
ammunition daily. The output represents many different models.
Ammunition made in one arsenal cannot be used in the rifles made in
another. Most of the ordnance made would be considered out of date
in an European Army. Chang.Tso-Linhas an arsenal at Mukden which
does produce modern equipment, even manufacturing trench mortars,
and he has hired foreigners to run these plants fot him.

TRANSPORTATION

There are very few roads suitable for motor or even horse-drawn
vehicles except in and around certain large cities. There are several
very good railway nets in North China. There is no rail connection
between Canton and North China. On account of the roads, armies
operate almost exclusively along the railways, using the railways as
their lines of communication. This constant war along the railways
means that in a few years China will have no railways. Water trans-
portation is very good, and for a long time was the only means of
transportation used in the country.

COMMUNICATIONS

A fairly efficient telegraph system exists throughout the country,
but there are no telephones except in the large cities. Radio stations
owned and operated by foreigners are found in various parts of the
country. There are many good ports but a shortage of wharfage. The
financial condition of China is poor. Very little of the taxes collected
ever reach the Central government. There is no standard currency-
the local banks o.,,-nedby foreigners issue their ow-ncurrency.

The present military situation is so chaotic that it is necessary to
go back to the days of the Empire in order to get any picture of her
probable effort in time of war. Her strength lies in her potential man-
power rather than her economic condition, strategic location, naval
strength, or her value as a source of military supplies.

China planned to nse her war power by voluntary enlistments
organized into thirty-six divisions. The higher units were not organized.
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Training was left largely to the individual provincial governors and
varied greatly according to the abilities of the governor and means of
carrying it out. The means to carryon the training was meager and
insufficient. The enlisted men received some instruction in close order
drill, musketry, physical training, and hygiene, but there his schooling
ended. The common soldier, if properly equipped, trained and led,
renders a good account of himself in battle. The lack of trained
officer personnel has always been a weak point of the Chinese Army.
An attempt has been made to eliminate the political appointees with
but little result, and an efficient officer personnel has never been
developed.

Of rifles China has a supply of about 1,250,000 but they are of all
types and all conditions. There are some 2000 machine guns of all
kinds and makes, and 3000 pieces of all types of artillery, principally
Krupp-built 75's. Chemical warfare and tanks do not exist, although
Chang-Tso-Lin is attempting to use gas. Field equipment of all kinds
is lacking and very primitive. The medical service is inefficient. There
are no reserve stocks of arms, munitions, or military equipment.

Because of the scarcity of artillery the Chinese place their chief
reliance in the infantry and base their tactics upon the mass attack.
The Camel, native carts, wheel barrows, mules, ponies, and coolies are
used in the field.

The Navy consists of 54 vessels, mostly light gunboats and torpedo
crafts of all descriptions. China's permanent fortifications are as
obsolete as her Navy and would offer no effective difficulties to a
modern sea force or modern artillery. They are located principally
at the mouths of the important rivers.

At the present time it is estimated that 1,100,000 men are under
arms in the contending armies. This 1,100,000 does not take into
account the many organized bands of brigands who infest the country
in considerable numbers.

With the fall of the central power of the Republic, the local
military leaders rapidly seized the reins of the government by appro-
priating the military forces of their command for their own purpose.
The result is that today there is no national military force or authority.
The military force and authority is now in the hands of several War
Lords.

The forces of the War Lords are about as follows:

General Chang-Tso-Lin with a force of ahout 170,000 holds the
region around Peking, Tientsin, ~nd Kalgan. He also holds with an
additional 80,000 men the Manchuria area with the center at Mnkden.
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Chang-Tso-Lin allies are Chang-Tsung-Chang 90,000 and Sun-Chawn-
Fong with 40,000 both operating in the province of Shantung.

Loosely allied against General Chang-Tso-Lin and his allies are
the following:

a. The Nanking Group who control the territory along the Yangtze
River with centers at Shanghai and Rankow. They have a force of
about 200,000 operating against Shangtung.

b. General Fung-Yu-Shiang, the Christian General, with about
90,000 men is operating against Shantung from the province of Rowan.

c. Yen-Rsi-Shan with 90,000 men is operating against Chang-Tso-
Lin from the province of Shausi.

Of the 440,000,000 population of China there are but 15,000,000
potential soldiers. This appears to be a very low estimate, but it can
be accounted for by the fact that many thousands are underfed and
below physical standards as well as by the fact that millions of Chinese
live in regions so remote from any possible theater of war as to render
them wholly beyond effective reach of any central authority.

The Chinese race is homogeneous, being all of Mongolian stock.
Five elements are represented, which are symbolized by the five stripes
in the Chinese flag: Chinese (Red), Manchu (Yellow), Mongol (Blue)
Mohammedan (White), Tibetan (Black).

There does not exist nor has there ever existed any systematic
method of raising troops by means of the draft. The Chinese rely on
the volunteer system, but military service has always been looked
down npon by the Chinese and even now a certain form of draft is
used by the War Lords to recruit their armies. China's maximum effort
is not based on man power; she has plenty of this. It is believed
that she could not equip and train from her own resources more than
2,000,000 men and it would require four years to reach that figure.
With the assistance of an ally the size of her armies would he limited
only by the ability 01 that power to equip her.

M-I\XIM XXVII

When an Army is driven from a fir!St po!Sition.
the retreating colum_ should rally alway!S suffi-
ciently in the rear. to prevent any interruption
from the enemy. The greatest diroster that can
happen is when the columlU'Jare attacked in detail.

I_



Movement of 14-inch Railway Gun from
Aberdeen Proving Ground to

Fort MacArthur
By LIEUT. R. A. KNAPP., C. A. C.

INthe event of war with an Asiatic Power, it would probably be
necessary to move a great many of our railway guns from the east

to the west coast as rapidly as possible. With this idea in m;nd, it was
decided to send a 14-inch gun, Model 1920, Mark II, mounted on a
model 1920 railway mount, from Aberdeen Proving Ground, Maryland,
to Fort MacArthur, San Pedro, California, in order to give the mount
a thorough test under service conditions and in order to determine
how the railroads would handle such an enormous shipment. The
gun and mount weighed 730,000 pounds, distributed over twenty-eight
wheels, and constituted the heaviest weight ever moved as a single unit.

Two officers, two enlisted men, and a civilian ordnance machinist
were detailed to accompany the convoy, which left Aberdeen at 3 P. M.
on October 19, 1925, and arrived at its destination November 27, 1925,
after covering 3721 miles. The trip would ordinarily have been' made
in a much shorter time, but due to numerous requests from the public
to have the mount placed on exhibition, the trip was greatly prolonged.
In all, more than 200 stops were made, varying in length from five
minutes to ten days.

On regular railroad equipment, all bearings are fitted so that at
least 75% of the surface of the bearing bear on the journals and even
then the cars are run slowly for several trips. This gives a load on
heavy locomotives of about 320 pounds per square inch, and the rail-
roads cons:der 400 pounds per square inch the absolute maximum limit
of safety.

The bearings on the gun mount, however, had never been properly
fitted, and did not have a bearing surface of more than 20 or 25%
when it left Aberdeen. This meant that they were supporting a pressure
of from 1360 to 2O-IDpounds per square inch. In addition, the
journals were not true and had never been properly packed, and they
began to cause trouble before the convoy got out of the state of Mary-
land. One by one the bearings heated up and had to be repacked,
causing some delay and a great deal of worry all through the trip, as a
bad "hot box" might mean a broken wheel or axle and cause a wreck.

[1571
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The convoy consisted of a locomotive, two Pennsylvania Railroad
steel underframe gondola cars carrying parts for the permanent ,em-
placement, parts for the field platform, spare parts and accessories,
and a supply of oil, grease, gasoline, and kerosene, one Ordnance De-
partment ammunition car partly loaded with tools and also intended as
living quarters for the personnel, besides the gun itself.

There is so much overhang of the gun in front and of the outriggers
in the rear of the mount, that it is necessary to have a flat or gondola
car between the mount itself and the cars ahead and behind.

The car for the personnel was fitted up as follows. The doors at
the sides and ends were pushed back and wooden doors with small
panes of glass in the upper sections were substituted, the trap door
in the top of the car was removed and replaced hy a window. This
was directly over the range and furnished light for cooking. There
were four kerosene oil car lamps for illumination, four double deck
hunks and one single Quartermaster bed, a kitchen table, and five
chairs. A toilet was installed in one comer. There were two sets of
shelves near the stove for food and dishes, and a small cabinet of
drawers for other supplies. A 50-gallon tank suspended from the
roof furnished water to a small sink.

The space hetween the overhead steel beams and the roof of the
car was fitted with loose boards so as to make improvised shelves, and
was filled up with slickers, rubber boots, raincoats, and other articles
of personal equipment. The personnel suffered a great deal from
cold and lack of sleep. It was impossible to heat the car with the one
stove and the sway of the car made it almost impossible for the
personnel to stay in the bunks. The car was so cold that a pail of
water within ten feet of the red hot stm.-ehad nearly one-half inch
of ice on it.

When the convoy finally started, two idler steel frame flat cars were
put between the locomotive and the first gondola car in order to give
added breaking power and also to distribute the weight of the locomo-
tive and gun over a reasonable length of track. When crossing the
Sierra Nevada Mountains it was necessary to add eight more flat cars
to get the necessary hreaking effect. A railroad caboose was also
carried at the end of the train.

All through the trip a daily journal was kept. This covered among
other things, the mileage covered, speed, weight of the rails passed
over, the type of rails and ties, the curvatures, any damage done to
the track or the roadbed and any delays due to track, roadbed, hridges,
and tunnels, the condition of the gun and mount, and the behavior of
the bearings and journals.



14-INCH RAILWAY GUN 159

At each stop, an inspection of the running gear and gun was made
and on long hauls, inspections were made every ten miles.

Due to the conditions of the bearings, it was found that for the
first part of the trip, a speed of from seven to twelve miles an hour
was all that the convoy could stand. Later, however, as the bearings
became better seated and the journals properly packed, a speed of as
high as thirty miles an hour on level tracks with only slight curves
was negotiated without difficulty. At one time, through some mis-
understanding, the convoy was put on a block just ahead of the 20th
Century Express, the fastest train on the Pennsylvania Railroad, and,
for a short distance, traveled at a rate of forty miles an hour. After
about five miles at this rate, the officer in charge succeeded in getting
it slowed down, and they traveled about four miles to a siding at eight
miles an hour, where an inspection was made and the journals were
found to be dangerously hot. Incidentally, the 20th Century Express
was twenty-fiveminutes late at its next station.

The convoy passed over rails varying from 62 to 130 pounds and
as far as could be ascertained, no damage was done to the right of way,
nor were any special preparations made for the convoy in so far as
roadbed, bridges, tunnels, etc., were concerned, nor were any serious
delays experienced due to poor conditions of tracks, roadbeds, bridges,
or tunnels.

The mount was designed to take curves of not over 20° ( a 20°
curve means that tangents to the curve, 100 feet apart, form an angle
of 20°) but at one time it successfully passed around a curve of 23°
10', 49 feet long, although it was at a "peed of only one or two miles
per hour and only after the inside rails, and the inside of the flanges
on the inside wheels were heavily oiled.

As a result of the trip the following recommendations were made
by the officer in charge.

a. That the journal bearings be at least 75<;{fitted before the car
goes on the road. This will permit an average speed of about eighteen
miles per hour on a level track .withonly slight curves and a maximum
speed of 30 miles per hour on long straight tracks, 15 to 20 miles per
hour on slight curves, 12 to 15 miles per hour on curves of from 13° to
18°, 5 miles per hour on 18° to 20° curves, and 1 to 2 miles per hour
on curves of 200 to 230

• On no account should curves of more than
23° be attempted.

b. That the gun travel with the muzzle to the rear instead of in
front as at present.
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c. That a ratchet and pawl system similar to that used on dis-
appearing type coast defense guns be installed as a safety precaution
in the elevation system of the top-carriage between the traveling and
the firing positions, in case either or both top-carriage raising screws
should break.

d. That the normal makeup of a train should consist of the loco-
motive, at least three steel underframe flat cars (seven where extreme
grades are to be expected) and in any case a sufficient number of cars
between the locomotive and the gun so that both would never be on
the same bridge span at once, the gun, a gondola, tool and material
cars, and the personnel cars.

e. That only one gun be placed in a train.
Throughout the trip more than 200 stops were made for exhibition

purposes. Railway officials furnished advance information as to the
probahle hour of arrival at the different cities and towns and great
interest was shown by the civilian population. Even in small villages
where stops of only five or ten minutes were made, between 50 and
75 per cent of the population turned out to see the gun, and in some
eases waited up as late as 2 A. M.

In Denver, it was estimated that 50,000 people were awaiting the
arrival of the convoy and that during the two days stop, fully 250,000
people witnessed the demonstration. The enthusiasm seemed to in-
crease as they traveled west, due probably to the increasing amount
of the advance puhlicity both in the daily papers and to that furnished
by the railroads. The movement of the gun to the Pacific Coast was
primarily a test of its mobility and of the ability of the various rail-
roads to handle such an enonnous weight, but it was also of great edu-
cational value to a large part of the population of the country.

MAXIM L

Charges of cavalry are equally useful at the be-
ginning, the middle, and the end of a battle. They
mould be made always, if possible, on the fUmks
of the infantry, especiaUy when the latter i3 en-
gaged in Iront.-Napoleon's Maxims of War.

Ii



PROFESSIONAL NOTES

Coat-o:f.Arms of the Harhor Defenses of the Delaware

Shield: Azure, three lions' heads erased or, 2 and l.

Crest: On a wreath of the colors a griffin's head earsed azure, beaked and
eared or.

Motto: Semper Paratus.

The history of this region shows that it was colonized and occupied by the
Swedish, Dutch, and English, who are shown on these arms by the three lions'
heads, each of those countries having a gold lion on their coat of arms. The
color blue is commonto all three flags and also to the flag of the United States.
The griffin's head is taken from the crest of Lord Delaware for whom the state,
river, and defenses were named.

Deflection Calipers for the 155-mm. Gun
EDITOll'"S NOTE: The~e CtJjpeT~ 1(1eT~desifn,ed under the ~upeTf)"ion. -oj Mlljor R. X. GreeneJ C. .4.. C.,
fOT zut! 10ith the 155~mm.. Gun,. to replace the Gun. Deflection Board.

It is realized that the Gun Deflection Board is an excellent instrument
although it has a few faults-mostly due to the fact that it was not designed for
this type of gun whose sights are calibrated in mils. We feel, therefore, that
the Deflection Calipers will fill a definite place for use with the 155-mm.Gun in
practically all situations-be it motorized, emplaced, or mounted on the railway
carriage. The instrument is small. compact, and simple, and may he carried with
the gun and operated hy one man.

Genenif. Description
The Deflection Calipers form a simple mechanical device for computing the

algehraic sum of the direction corrections for the travel of the target during time
of. flight, for the drift of the projectile, and for the ballistic wind. It operates
on the simple geometric principle of proportional triangles.

The instrument consists of a rule or scale A, fastened at its center to the ann
C. and sliding up and dOl'f"TIin the slot cut in the center of C. as shown in Figure 1•

. Arms C and E are movable.and pivoted at their lower extremity. They may
he opened and closed in the manner of a pair of scissors. At their outer extrem-
it~ they have fastened to them the two tee arcs B and D.

'-nieTtie arc B is hrazed or riveted to.arm-G :iIiBJifug :it an liitegrK1iIiniovable
part of C. Arc B has a small groove or shelf cut in its inner edge in which are
D rides, giving the instrument greater Iigidity. Tee arc D is not an integral part
of arm E-merely being held in place by means of a thumb-screwwhich ~~y he-
loosened,allowing the arc D to he movedhack and forth across E within the limits

[161]
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of the slot in D provided for that purpose. The arcs B an dD are merely the arcs
of a circle whose center is at the pivoting point of the arms C and E.

Description of the Scales
The scale A is calibrated in mils deflection,to the right or to the left as the

case might be, from zero to 120 mils and from zero to 3080 mils. These are the

readings that are to be applied to the gun. A is read on the lower edge of
the scale.

The tee arc B is eaIibrated in degrees and hundredths of degrees, from zero
to 2 degrees to the right of C, and from zero to 2 degrees to the left of C.

The arm C is calibrated in time of flight in range in hundreds of yards, from
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3000yards, which is point-blank range, to 14,900yards, which is maximum range
for the normal charge.

The tee arc D is calibrated on its outer edge in degrees and hundedths of
degrees, exactly the same as B, and these two scales work in conjunction with
each other. On the inner edge of D is the ballistic wind scale. This scale is
calibrated for a ballistic cross wind of from zero to 50 miles per hour-either
to the right or to the left.

The arm E is also calibrated in time of flight in range in hundreds of yards
similar to arm C. On the right-hand side of arm E is located the drift scale.
7his is scaled off in mils.and to the same scale as A, so that it is a measure of
the drift at the various ranges in terms of mils on scale A.

Derivation and Selection of Scales
The calipers shown in the accompanyingdrawing are 9-inch calipers; that is,

the radius of the arc is nine inches. These calipers may be made of practically
any size, limited only by the ability to read the mil scale A.

An arbitrary length of approximately seven inches was taken on arm C,
starting at the center of the pivot as zero range and, of course, zero time of flight,
and measuring outward the constantly increasing range in time of flight to the
maximumrange and time of flight, which was, in this case, 14,900yards and 48.9
seconds time of flight.

This range scale in time of flight was also laid off on the other arm of the
calipers E, as shown in Figure 1.

This range scale in time of flight was obtained from the Firing Tables for the
155-mm.Gun, Model 1918, firing H. E. Shell Mark III, Table A, normal charge.

The scale on the tee arc B and the outer scale of D are calibrated in de-
grees and hundredths of degrees. Any convenient arc between C and E may be
taken-in this case 450-and divided into four equal parts, which would cor-
respond to four degrees travel of the target, disregarding wind and drift. These
four equal divisions are then divided into ten subdivisions so that hundredths
of degrees may be read.

Now scale A may be calibrated. It is movedup arm C until its lower edge--
the edge to be calibrated~oincides with the 1l,125-yard range mark. At this
range, the time of flight is 30 seconds and therefore the distance between the
center lines of arms C and E, at 1l,125 yards, is an exact measure of a travel of
four degrees in thirty seconds. Four degrees equal 71 mils, so the lower edge of
scale A, between the center lines of C and E, is divided into 71 equal parts-
each part corresponding to one mil. Using these divisions as a measure, A was
calibrated 10 120 mils on one side of the center line of C, which was taken as
the zero point, to 3080 mils on the other side of C. Now we have the correct
measure of a mil deflection for all ranges.

It is now possible to make the drift scale. In the Firing Tables, Table I
gives drift for the various ranges in mils_ As we now have the correct measure
of a mil we may set off, using the center line of E as zero drift, the drift for
the various ranges, and. drawing a smooth curve through these drift points,
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we form the right edge of the arm E. As the deflection always includes the drift,
we must always read the deflection from the center line of C (or zero) to the
extreme right edge of arm E.

The ballistic wind scale is next calibrated. From Table I in the Firing
Tables, the deflection due to cross wind is listed. The method of calibrating
may be illustrated in the following manner: The deflection due to a 10-mile
cross wind at 11,125yards is 5 mils; the deflection due to a 50-mile cross wind
at the same range is 5 x 5 or 25 mils. Count off, on scale A, 25 mils on each
side of the center line of the arm E. Then, from the center or pivot of the
calipers, pass a line through each of the points just laid off, until it strikes the
tee arc D. These two points will measure the deflection caused by a 50-mile cross
wind at any range. This operation may be repeated to provide the rest of the
graduations on the wind scale.

Method of Operation
First, the ballistic wind is set on D by loosening the thumb-screw that holds

D to E and moving D along until the proper cross ballistic wind is set opposite
the pointer at the center line of E.

Then the travel of the target in 30 seconds is set in degrees and hundredths
on the scale on B and the outside scale of D. This travel of the target can be
obtained from any consecutivereadings of the B or Be azimuth instruments.

These two operations measure the wind effects and travel of the target.
Next, the scale A is moved up or down arm e, as the case may he, until the

lower edge coincides with the range of the target on both of the arms, C and E.
This range may he obtained from the plotter.

Th~n the deflection to be applied to the gun is read off in mils, from the
center line of C, to the right-hand edge of E.

Discussion
As shown in Figure 1, the target is moving to the left at the rate of 4

degrees travel in 30 second,,_with zero cross wind. This would mean that the
target is traveling at the rate of 1580 yards per minute, or approximately 54
miles per hour at that range. We feel, therefore, that the 4-degree travel limit
of the instrument is ample, although it could be increased if desired.

It will be noticed that, when the target is traveling to the left, the drift will
be added to the deflection as the drift is always to the right_ However, when the
target is traveling to the right, it is reversed and the drift must not be added but
must be subtracted. In case the travel is to the right, the arm E will be to the
left of e, and reading from the center line of e to the right edge of E it Will
he noted that the drift is subtracted (as it should he). That is the reason the
tee arcs B and D are calibrated- on each side of the center lines. One side is
used when the target is moving to the left (adding the drift), and the other is
used -whenthe target is moving to the right (subtracting the drift).

This instrument is calibrated only for the normal charge. The drift scale
and the range in time-of-flight scale will, of course, be different for the snper
charge. Therefore, the instrument as shown in Figure 1 can not he used with
the super charge. However, the arms e and E may be lengthened if desired, and
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on the reverse side of the instrument a new drift scale for the super charge and
a new range in time-of-flight scale can be made. The same instrument may
then be used for the super charge and the normal charge. This would necessitate
the lengthening of the slot in C as well, to care for the increased range of the
super charge on the reverse side. The same travel scales on Band D could be
used-but merely graduated on the reverse side.

If desired, the ballistic wind scale on D may be calibrated in reference
number instead of in miles per hour. The same method in graduating may be
used as has been described heretofore.

There is one error that enters in that can not be compensated for. That is
in the reading of the drift scale. When the travel is great-say four degrees, the
drift that is read by scale A is the hypotenuse of a triangle whose apex is on
the center line of E, and whose base is a line drawn perpendicular to the outer
edge of arm E, through the point of intersection of the center line and the lower
edge of the scale A. When the travel is small-say zero degrees, then the drift
that is read by the scale A is the base of that same triangle. Therefore, when
the travel is great, the drift read will be slightly greater than its true value. How-
ever, this error will never (under the most unfavorable circumstances, when the
travel is great and the range is long) be over three mils. Under favorable cir-
c~mstances the error will be less than one mil and may be neglected.

Coast Artillery Resumes Training TInder New Rules

The Coast Artillery Corps this year is resuming competitive gun practices
under revised regulations recently issued by the Chief of Coast Artillery, and the
battery attaining the highest figure of merit on the records made during this
calendar year will be awarded the Knox trophy donated by the Massachusetts
Society. of the Sons of the American Revolution.

The new regulations are based on the consideration that it is the object of
all firing problems to prepare the personnel of the corps for the most effective
use, in war, of all forms of armament to which it is assigned, and that record
target practice, in so far as practicable, is a comparative test of the training given.
All firing problems are being carried out, as nearly as practicable, under the con.
ditions of actual warfare, except as safety requirements dictate and as required for
the keeping of records. Materiel that would not be available to a battery in time
of war is not being used in practice.

COAST ARTILLERY RATING

Prior to the World War, all Coast Artillery units were rated for excellence
in the Coast Artillery office. Due to the varied types assigned to the corps since
that war, and to the fact that until recently there were not sufficiently complete
records for target-practice accomplishments to enable a just comparison to be made
of the practice of all units manning different types of armament, it was necessary
to discontinue comparative rating of the corps as a whole.

About three years ago there was undertaken in the Coast Artillery office
the compilation of complete data on target practice and a detailed evaluation
of results of all firings. These studies indicated that the rate of fire was less
than that of prewar days without compensating increase in accuracy, with, how-
ever, a commendable increa...«ein range. It was evident that there was no uni-
formity in standards of judging efficiency of firing units, as shown by the fact
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that some rating officers rated as excellent units that failed to reach expectancy
or speed, while others rated as only satisfactory units that had exceeded expectancy.

FIRING RULES ISSUED

In order that more uniform methods of condncting target practice might
obtain, and firing units correctly classified as to results accomplished, compre.
hensive regulations were issued. After trial of a year it was found that certain
changes were necessary prior to final publication in the form of training regula-
tions, with the result that the further revision is in force.

During 1913 and 1917, inclusive, there was presented by the Massachusetts
Society of the Sons of the American Revolution to the battery of regular Coast
Artillery attaining the highest merit the Knox trophy. Due to the fact that
the regular schedule of Coast Artillery practice was discontinued during 1918
on account of the war and subsequently for some years, the competitive feature
of the annual practice was eliminated; as it was desired to concentrate training
on adjustment and other problems brought out by the war, the awarding of the
trophy had lapsed. Renewal of the annual gift of the trophy was made in 1927
by the society and accepted by the War Department.-Washmgton Post.

Antiaircraft Exercise Program

The antiaircraft exercises of this year will be conducted at Aberdeen Proving
Ground, Md., and Fort Humphreys, Va., beginning early in September. The 61st
Coast Artillery from Fort Monroe, Va., will be sent to Fort Humphreys, and the
62d Coast Artillery from Fort Totten, N. Y., to Aberdeen Proving Ground, for
the exercises, reporting August 31. The exercises at the proving ground will
cover a period of eight weeks, and they will include tests of ordnance and certain
signal corps equipment. The exercises at Fort Humphreys will run for about
six weeks, during which searchlights, searchlight power plants, comparators,
sound-locating materiel, and certain signal corps equipment will be tested.

The exercises will he conducted under supervision of a hoard consisting of
Col. W. H. Tschappat, ordnance department; Major Sanderford Jarman, coast
artillery; Majs. W. P. Boatwright and W. L. Clay, ordnance department; Maj.
O. L. Spiller, coast artillery; Maj. W. H. Lanagan, corps of engineers; ¥aj. F. H.
Coleman, air corps; Capt. J. H. Gardner, Jr., signal corps; 1st Lieut. F. H.
Kohloss, corps of engineers, and 1st Lieut. H. L. George, air corps.

The hoard has prepared a detailed program for the exercises, which will be
carried out to obtain a broad basis of data on the accuracy and effectiveness of
the several weapons, fire-control instruments, and types of ammunition. Service
conditions will he simulated to the extent permitted by consideration of safety
of the airplanes employed. Normally, for gun firings, the target will he towed
at altitudes not less than 2000 yards and at varying slant ranges.

During the exercises consideration of the following problems, among others,
"\'till he made: Suitability for service of all elements of the fire-control system,
guns, machine-guns, and ammunition, and also searchlights, sound locators, and the
means involved in their coordination; expectancy of hits with the several types

of weapons and various systems of fire control; the practicability of adjusting the
fire of guns as the result of observation under service conditions; efficiency of
means for making photographic records of bursts; the proper use of tracers as
a means of fire adjustment; the rate of fire that should he regarded as standard
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for each of the weapons tested; the employment of trial "shots" for search-
lights, etc. For the first time, mobile 3-inch and 37-mm. antiaircraft guns will
be used in the exercises.-Army and Navy Register.

Names of British and American Warships

Both Great Britain and the United States restrict to a definite class group
the names to be given their war vessels of a given type, thereby making it possible
to identify the type of vessel from its name alone. In Great Britain, the battle-
ships are given the names of the more famous British admirals (as Nelson and
Rodney); cruisers of the "A" type take the names of counties (as Devonshire
and Suffolk) ; cruisers of the "B" type find their names from among the cathedral
cities (as the York class, laid down last year); flotilla leaders are named after
minor admirals (as Codrington and Malcolm); destroyers are given old frigate
names, alphabetically by classes (as the new Acasta class, which is an improved
replica of the Ambuscade class of 1926); mine sweepers follow the names of
ancient seaports (as Sandwich); submarines get their names from the classics
(as Odin, Oberon); and gunboats take the names of seabirds (as Gannet and
Seamew, being built). The system is too recent to apply to all vessels in each
type, and the older vessels have not been renamed to conform. Thus, Royal
Sovereign and Queen Elizabeth are battleships; Hawkins and Frobisher are
cruisers; Argus is an aircraft carrier, Castor a cruiser, and Erebus a monitor;
Gnat and Bee are gunboats. However, as replacement of the older vessels proceeds,
the British navy is being given an orderly arrangement.

In the United States the classification by names is fully as orderly and
perhaps simpler. Battleships are given the names of States (as Colorado and
Tennessee); cruisers, without distinction as to type, are named from cities (as
Charlotte and Pittsburgh); destroyers are named after naval officers (as Farragut
and Sampson); and submarines receive an initial (common to a class) and a
number (as V5 and S48).

To a considerable extent, the auxiliaries are also classified hy names. Fuel
ships are named from mythology, cargo ships from constellations, fleet tugs from
Indian names, mine sweepers from birds, etc. In the more important types, the
ships have neen renamed to conform to the system (as Missoula, formerly Montana,
and Pueblo, formerly Colorado). There are no exceptions to the system within
each combat type, but names pertaining to types (except to battleships) are some.
times employed for other types of vessels. Thus, the Saratoga, designed as a battle
cruiser, is an aircraft carrier; the Eagle dal's are patrol vessels; Sacramento is
a gunboat; Nokomis is a yacht; San Francisco is a mine layer; Prometheus is a
repair sbip; Henderson is a transport; and Cheyenne is a monitor. As in Great
Britain, the United States will ultimately have an orderly and appropriate system
of names in its navy.

Italian Naval Construction

The inspiring leadership of Signor Mussolini is reHected in the Italian
program of naval construction. There is no sign of a battleship being huilt,
such as is permitted for replacement purposes under the Washington Treaty.
Italy has decided that lighter ships of high speed, in conjunction with submarines
and aircraft, are best suited to her requirements. The cruisers and flotilla leaders
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she has in hand are in som~ ways the most remarkable in the world at the present
time, at any rate so far as authentic information shows. The 36-knot Trento and
Trieste, nominally the fastest 10,ODO.toncruisers, are being followed by four 5000-
ton ships of the "Colleoni" class, in which 37 knots is estimated for. Hitherto 34
knots has been the highest designed rate for any cruiser. So with flotilla leaders.
Italy began three of 34 knots in '1921, and in France a group was begun in 1923
to do 35~ knots. In 1927, France laid down a new class for 36 knots, and Italy
a new group to do 38 knots. To achieve the last-named speed 50,000 horse-power
is necessary. It is now stated that the Stabilimento Tecnico at Trieste is to
produce the machinery plant for a flotilla leader of 100,000 horse-power. The speed
of the new craft is not stated, but will probably be over 40 knots-The Army,
Navy and Air Force Gazette.

New German Cruiser

In pursuance of their plan of naming new 6000-ton cruisers after vessels
which served in the War, the Germans have given the name of Koln to the ship
launched at Wilhelmshaven on May 23. This is the third cruiser to be named
after the city of Cologne, and it is to be hoped she will have a happier fate
than befell the other two, for the first was sunk in the Heligoland Bight action
on August 28, 1914; and the second, after being surrendered with the High Sea
Fleet in November, 1918, was scuttled at Seapa Flow in the following June.
With the launching of the Koln, Germany has a post-war squadron of four cruisers
afloat. The first of the four was the Emden, which was given engines of 46,000
horse-power, a speed of 29 knots, and a main armament of eight 5.9-in. guns,
with four tropedo tubes. The other three show a most remarkable advance in
design. By saving weight in every way, including the adoption of welding in
place of riveting, the horse-power has been increased to 65,000, and the speed
to 32 knots, while an additional 5.9-in. gun is mounted and there will be no less
than twelve (four triple) torpedo tubes. The German naval authorities, if the
actual performances justify these paper figures, will have good reason to compli-
ment themselves.-The Army, Navy and Air Force Gazette.

Training a Reserve

The passage of time since the World War has served not only to dim the
memory of those days, but has depleted the reserve of men capable of taking the
field. The majority of the several million trained men upon whom this country
conld look for reserve strength have passed the age of active service. As many
more have taken on responsibilities that wonld prevent them from responding
in the event of another call to the colors. A few more years and the transfor-
mation will have become complete. The United States then will be as unprepared
as it was at the outhreak of the World War.

To remedy this condition Representative Wainwright, of New York, has
introduced a bill to recreate the enlisted reserve. This is not a militaristic
proposal. A similar policy was approved by Congress in 1912 and 1916. The
provision was eliminated in the national defense act of 1920 because it was the
plan then to keep the strength of the Regular Army at 280,000 men. This ex-
pectation has not heen met. There are today only 125,000 men in the regular
establishment. There are only six regular infantry divisions of a strength of
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6000 men each, compared to the divisions of 27,000 men which were found
necessary during the World War. In the event of hostilities, the United States
could not muster two war-strength Army Corps comparable to those of the first-
rank European powers.

The Wainwright bill provides for the training of a reserve of 70,000 men.
In previous bills Congress divided the enlistment, making part of it active
service and part of it reserve. The estimated cost of the plan would be $1,500,000
annually, which means that a reservist could be trained for about one-thirtieth
of the cost of maintaining a soldier in the Regular Army. The need for such a
second line of defense can not be over-emphasized. The Wainwright bill would
he the means of providing a nucleus of trained men around which a national
Army could be built in the future. The cost when measured in the light of the
benefits is infinitesimal, so that the project should commend itself to every
patriotic citizen.-Washington Post.

The Anti-War Treaty

A great deal has been written about the Kellogg anti-war treaty as it has
been undergoing the process of being whipped into shape and made as acceptabfe
as possible to prospective adherents. Now that the document seems to be approach-
ing a final form, readers may be interested in knowing jnst what it really is.
The two principal articles say:

The high contracting parties solemnly declare in the names of their
respective peoples that they condemn recourse to war for the solution of
international controversies, and renounce it as an instrument of national
policy in their relations with one another.

The high contracting parties agree that the settlement or solution of
all disputes or con:llicts of whatever nature or of whatever origin they may
be, which may arise among them, shall never be sought except by pacific
means.

The only matreial modification of this sweeping compact as far as the treaty
proper is concerned is contained in the clanse of the preamble which say that
"any signatory power which shall hereafter seek to promote its national iuterests
by resort to war shall be denied the benefits furnished by this treaty."

That provision is a change from the original text, which has been made
largely to satisfy France, and 3ofr. Kellogg explains it by saying in his covering
note to the powers, "The revised preamble thns gives express recognition to
the principle that if a state resorts to v.-ar in violation of the treaty, the other
<:ontracting parties are released from this obligation under the treaty to that state."

There are, however, other understandings, either assumed or proposed, which
Mr. Kellogg sets forth in his note and which will illuminate the text of the treaty
and interpret it in case the compact becomes operative.

The Secretary of State sa}" first of all that: "There is nothing in the American
draft of an anti-war treaty ",-hich restricts or impairs in any way the right of
self-defense." He adds: "That right is inherent in every sovereign state, and is
implicit in every treaty. Every nation is free at all times, and regardless of
treaty provisions, to defend itself from attack or invasion, and it alone is competent
to decide whether circUlllStances require recourse to war in self-defense."
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Dealing with the league covenant, Mr. Kellogg affirms that it "imposes no
affirmative primary obligation to go to war," and that such obligation is only
secondary, and attaches only when deliberately accepted by a state. As everyone
knows, this interpretation is not universally accepted. The senate and the ablest
statemen of the nation declined to so construe it when Mr. Wilson was trying to
persuade the United States to enter the league; but the decadence of the
league, and its practical impotency perhaps make the point one of minor practical
importance today.

Taking up the Locarno treaties, Mr. Kellogg remarks that if the parties to
those pacts are under any positive obligation to go to war, "such obligation certain-
ly would not attach until one of the parties has resorted to war in violation of its
solemn pledges thereunder." And he adds the optimistic assertion, "It is therefore
ohvious that if all the parties to the Locarno treaties become parties to the multi-
lateral anti.war treaty proposed by the United States, there would be a double
assurance, that the Locarno treaties would not be violated by recourse to arms."

The American secretary of state is less specific in discussing treaties of neu-
trality because he admits that he is not informed as to the precise treaties France
had in mind in mentioning them, but he insists that the matter can be adjusted.

It will be seen that while the text of the peace treaty itself is simple and plain,
there are a good many related matters which are not; and that is where the
rub comes.-Detroit Free Press.

More Than a Fighting Machine
Announcement by the War Department that new methods had been developed

by which the normal life of rubber may be extended from a few years to
approximately thirty-five years is of great economic importance.

This is only one of the many contributions of the Army to the industrial
life of the nation. Army engineers built many of our railroads; the Army protected
the pioneers and dredged our harbors. It was the Army's sanitarians that cleaned
up Havana and Panama and made the tropics habitable for white men. Its chem-
ists have adapted war gases to peace-time uses and have developed the gas mask
for the protection of miners and firemen. Its Signal Corps played a prominent part
in developing our telegraph system. The Army organized the Weather Bureau.

The list could be extended almost interminably, but the point is that the
Army has returned to us in peace time benefits far more than it ever cost. It
does many things besides fight.-Seattle Times.

Making a Modern Army
The coming )"ear will see intensive experimentation by the war department

in order to test out automotive and mechanical equipment and newer and more
powerful weapous. The recently developed semi-automatic rifles, antiaircraft guns
and howitzers, the light, medium, and heavy tanks and many types of trucks and
tractors "Will he tried out under the hardest conditions.

* * * * *
Under only one condition can the Vnited States afford to maintain the small

regular force it does today, and that is to keep the regular army so well trained
and equipped that it will have a human chance of preserving itself in case of
war and to make provision for supporting the regular army with a well equipped
and trained reserve and national force before the regular army is annihilated.
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Mechanization is the order of the day in armies as well as in civilian life.
The American army should be given the opportunity to carry its experiments and
its equipment to any limit proved desirable. No other nation has advanced so far
in the mechanical field as has the United States; it is plain apathy and care-
lessness if we allow the army to fall behind.

Perhaps the motorization of one infantry regiment is all that the war de-
partment desires at the present time, though it seems a test scarcely large enough
to compensate for the lack of modernization in the remainder of the army. But
should the army need more funds Congress should see that they are provided. The
army is not a museum of antiques, an old soldiers' home, or a suicide club.-
Chicago Tribune.

Laws Endanger Liberty
T. R. Preston, President of the American Bankers' Association, sounds a

warning that the entire structure of American democracy is tottering toward
disaster because of a desire of legislators to pass laws and create illimitable
government bureaus.

"In the 14.0 years since the American Constitution was written, this govern.
ment has enacted more laws than all the rest of the civilized world combined since
the birth of Christ," he said. "New ones are proposed at the rate of 25,000 a
year and about 13 per cent of these get on the statute books. It would take a
maR working eight hours a day seven years to read all the laws enacted last
year. Yet ignorance of the law is no excuse.

"Courts are being so congested with cases that the District Attorney in New
York estimates that if every defendant should demand a jury trial, the calendars
there would be 500 years behind in four years.

"Americans will go to war and give their life's blood for liberty, then turn
around and enact laws depriving themselves of all liberty."

The Destructive Battle
The Destructive Battle. Colonel von Cochenhausen, of the former German army,

publishes in the Militiir-W.(}chenblatt of January 4, 1928, a brief review of a
work by Major Gunther Frantz, of the former German General Staff, under the
above title, a translation of which is here given:

The "War Historical Section" of the general staff issued, some years before
the war, a most excellent work under the title: Success in Battle-By What Means
Was It Achieved? The purpose of the book was to direct and intensify the
interest of the incipient leaders of troops in a proper comprehension of the really
decisive battle as distinct from the ordinary victory and to show that although
the methods of :lighting for victory were different in each age the unchangeable
truth: a decisive victory is attainable only by making the opponent completely
defenseless, was established in each instance. Many officers of the old army
added to their historical knowledge by the precepts advanced by that work and
gained a more accurate perception of the SchIieffen thought.

The book has heen out of print for some years. The battles of the World
War have, of course, been critically treated in numerous publications of after-war
literature. But if one eliminates all the controversially written books and snch
as contain only brief chronological reports, those remaining are either very
voluminous or have been 'written for a circle of readers who have already achieved
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for themselves a critical judgment by years of study of military history and by
leadership of troops. The great majority of our younger officers whose time and
attention is taken up by the exactions of every-day service duties are only
beginners in military history. They must first learn to absorb and systematize
different conceptions of the principal events of war happenings and again a
correct understanding of their most important fundamental principles in their
simplified forms divested of all extraneous issues.

Similar conditions prevail at all the different training schools where the
scant measure of time allotted to war history does not permit study of ponderous
volumes. For this reason the army inspectorship for educational and training
establishments expressed the desire to resuscitate the ante-war "Battle Success"
work and to include in it the principal events of the World War. Major Gunther
Frantz, already well known by his activities in the government archive bureau,
has devoted himself to this work with warm enthusiasm. Beginning with the day
of Cannae, giving twenty-four separate representations that are illustrated with
good maps, he takes the reader on through the battle fields of Frederick the Great,
Napoleon, Custozza, the German union wars, on to the World War. The author
has succeeded, by elimination of superfluous side issues, in painting the great
eventualities of situations and of their further development in clear and vigorous
strokes. By this the book achieves a centralized uniform cast and an impressive
character for the special educational purpose it is intended to serve-that the
consideration of each single case has its climax in leading to the question: was
it a destructive annihilating battle in the Schlieffen sense of what such a battle
should be? What were the causes that prevented complete success?

It is clear that the scant descriptions given in the book do not permit presen-
tation of all the different views that have been recorded in literature. That
would really have detracted from the very purpose of the book. Nevertheless,
the writer has taken pains, by a thorough study of resources available to him,
to give expression only to such judgment and conclusions as could he sub-
stantiated in every respect.

The book makes place, for the first time according to my understanding, for
great events of former war history alongside of those of the World War. This
circumstance lends to it a peculiar interest beeaues even the older officers
thoroughly conversant with war history will gain many valuable new suggestions
by this method of side-by-side comparison of events.-G. R.

Foreign Periodicals

RilJista Di Artiglieria E Geniv, May 1928

1. CONSlDERATIOC'iS05 PER~IANEC'iTFRO.:'iTIERFORTIFICATIONS.The author,
referring to ideas manifested since the time of the fall of the Belgian fortifications,
confirms the necessity of the permanent fortifications on the border as an important
factor for the "offensive manouvres" and points out the characteristics that they
must have in order to answer this essential scope.

2. OBSER,ATIO.:'iFRO!I AIRPLA.:'iES.The author tries to solve in a practical
way one of the most important problems of aerial observation: that is, the accurate
indication of the ground objectives during a war of movement when aerial
photographs cannot he used for the conduct of fire and when the artillery cannot
make other assignment for ohservation to complete the adjustment of fire.
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He sees in the progress of radio and radiogoniometry the solution of the
problem, and points out simple and rapid methods to obtain also on the sea
accurate indication of the target on the surface and situated out of sight of the
terrestrial observers.

Concluding, he expresses the conviction that the preparation for the air-
plane observer must be done at command headquarters which must be equipped
with aerial apparatus furnished from the pneumatics section and he points to a very
important question: that of the great number of aeiral observations that occur in
war time, that could only be reached with a decentralized preparation and in a
complete tactical harmony with the other branches of the army.

3. DEFE'iSE FllO~] AERIALATTACKS. The army commander's defense of his
own sky and of his own territory from aerial attacks could be done in several
ways: with offensive aviation in direct aerial defense, with defensive aviation
(direct aerial defense), with the land system (arms against aircraft, and various
protective measures). With the actual means available none of these forms of
defense could be sufficient by itself. so the "aerial" and "antiaerial" organizations
of various countries are based on a more or less co-existence of all, always though
with a marked prevalence for the defense. Evidently this is an error.

With new means already definitely in view, the aerial offensive differs from
that of the past and will have better opportunity to develop all the offensive
actions, while the aircraft and antiaircraft organizations can be assured of the
characteristic physiognomy of all the armed forces, that is maximum offensive
development and direct defense limited to the most vital and the most exposed
objectives and accomplished with the most certain and the most economic means.
(A. A. Defense.) Such organization, although true for aU countries, is very
essential for Italy, which, because of her special geographical and demographic
situation. has equally great offensive possibilities and many vital areas greatly
exposed to attack from other countries.

4. ARTILLERYFIRE WITH AIRPLA:'iEOBSERYATlO".The author, considering
that the one most important condition for a good rendition of fire with
airplane observation is rapid fire, proposes a method which he believes is a
satisfactory solution. It consists in firing a series of shots rather than a single
shot (or group of shots) with fixed elevation from the data of shots nearest the
target and using ground signals.

5. STl:DY OF THE FRE'iCH ARTILLEII.Y.The author presents in a svnthetic
form a chronological study of the French artillery in which he explains the
principal uses and technical characteristics.

He points out the modern ideas in regard to the requisites that are desired
of the artillery materiel, the actual tendencie5, and those that are delineated
for the future.

6. THE ELECTRO~IAG':>ETICGc.:>. The author give5 a simple calculation of the
electromagnetic gun of SO-mm. caliher. It show5 that the construction of an
electromagnetic gun in general. is still far from a practical solution, and he
predicts that for many years to come explosives will continue to be the means to
produce in a small space and in a very short time a great propelling force.

FORCEDARCS. The author report;; a :5erie:5of ne" data upon the lUI!limlUs
inten;;ity and upon the distribution of the flux of very intensi\-e arcs. ::\umerous
experiments have permined him to construct surne very interesting diagram"
which pennit him to exp!aiIl q.nd correct ;:Orne interference" that are formeJ 00.
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the glass/': f:'(':-" t1e uoe of the forced arcs. In detail, he has acquired some infor.
ma:ion about the total flux, the medium intensity, and the principal characteristics
of the projector.

8. MOTORIZING THE ARMY. The author presents a brief study relative 'to
the modern tendencies on motorizing the army. The article sketches the particular
interest of the problem of Italian mortorizat:on, and points out the various
mechanical changes resulting in the rapid transformation of the tractors to cross.
country vehicles. It follows with a recitation of what actually has been done
and thought in foreign countries in regard to motorization and gives a summary
conclusion.

9. UPON THE ELECTRICITY PRODUCEDIN FIRE ARMS A-NDTHE FUNCTIONS OF
THE MOTOR SPARK. The author presents some results from his experience with
rapid fire guns, insulated from the ground, in which he has seen the effective
quantity of electricty from the muzzle, projectile, and in the expansion of the
gas. For analogy he thinks that such electrical discharges can be found in the
motor sparks, and in labJratory experiments he has verified this phenomenon on a
little two.horsepower motor. He proposes to make other experiments on large
airplane motors.

Bulletin Belge des Sciences Milituires, April, 1928

1. THE OPERA-TlONSOF THE BELGaN ARMy-THE BA'ITLE OF YSER, Journal
of Octoher 28, 1914.

2. THE ROLE OF THE FIELD ARMY AND OF THE BELGa:\' FORTRESSESIN 1914.
By Lieut. Co!. B. E. M. Duvivier and Major B. E. M. Herbiet.

3. THE FIRE OF ARTILLERYIX DIRECT LIA-ISONWITH THE IXFANTRY MA-:'iEUVER.
By Colonel Mozin.

4. THE PLACING OF THE FIELD BATTERIES l1NDER Sl:PERHSIOX. By Lieut. Col.
B. E. M. Thomas.

5. THE FIGHTING TAXKS. By Major Lievin.
6. NAPOLEON: HIS LIFE A:-<DHIS WORK. By Major F. Dolvaux.
7. How TO CO:iSTRL'CTA SWEDISH TABLE. By Lieut. Lambert.

Bulletin Belge des Sciences Milituires, May, 1928

1. THE OPERA-TIONSOF THE BEI.GIA-NAR::'.ly-THE BA-TTI.E OF YSER, Journal
of Octoher 30, 1914.

2. THE ROLE OF THE FIELD ARMY ..\.5D OF THE BELGIAN FORTRESSES 1:"1 1914.
By Lieut. CoI. B. E. M. Duvivier and Major B. E. M. Herhiet.

3. THE !l.fARCH hTO BnTI.E. By Col. B. E. M. Hans.
4. A METHOD OF INSTRI.:CTION FOR FIRI5G BY THE RIFLDlE5. By Lieut.

CoI. Demar!.
5. TA:'iKs. By :Major Lievin.

Ret'ue d' Artillerze, March, 1928

1. INF..\.C\iTRY.MTILLERYLIAISON: THE IM3l:EDIATE ACCO.'lIP..\.:oiI3l:E.:>iT,DIRECT

SL'PPORT. By General Challeat.
2. ADVA-C\iCEPROJECT Sl:M3l:ARY OF MA-TERIEL. By General Charet and

Captain Revers.
3. A STL'DYOF THE EsTI3l:A'IE OF THE PROBABLENET COST Dr THE FO(;~DARIES

[OF A FUTURE WAR] AND ON THE LESsONS EVOLv"BDTHEREFROM FOR THE PeRPOSE
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OF THE DISTRIBUTIONOF THE GENERALEXPE"'SES.By Colonel Dumouly, Retired.
4. COOPERATIONBETWEEN THE INF_.\NTRYAND ITs DIRECT ARTILLERY

SUPPORT.By Lieut. Cot J. de la Porte du Theil.
5. THE MIUTARY SCHOOL AND ITs EARLY HISTORY. By Robert Laulan,

Librarian of the Superior School of War.
6. Miscellaneous Information-Three new arms against tanks--Swisse:

Oerliken automatic gun of 20-mm.-United States: Motorization of a division-
New antiaircraft gun.

Ret'Ue d' Artillerie, April, 1928
1. COUNTERBATTERY.By Lieut. Cot E. Bourboulon.
2. COOPERATIONBETWEEN THE INFANTRY AND ITs DIRECT ARTILLERY

SUPPORT.By Lieut. Cot J. de la Porte du Theil.
3. FIRINGBYHIGH BI:RSTRANGING.By Captain E. Brock.
4. THE MILITARY SCHOOL AND ITs EARLY HISTORY. By Robert Laulan,

Librarian of the Superior School of War.
5. ARTILLERYFIRE AGAINSTTA"KS. By Major F. Le Notre.
6. LIGHT FIELD HOWITZER10.5-cM. L/22.

Military Libraries and Book Supplies in France and Poland

In an article published in the December 25. 1927, issue of the Militiir.
Wochenblatt, Dr. Friedrich Stuhlman gives an outline of the existing systems for
supplying books and libraries to the military service in France and Poland, an
extract of which is here given:

The arrangements for supplying books and libraries to the military establish.
ments vary greatly in different states. They are centrally controlled to a very
slight extent only and are mostly much diversified and their practical value is,
in consequence, much impaired. It is unquestionably necessary that, for success-
ful operation the central system should be under the control of an experienced
central authority as is the case in Germany. In this statement I will confine
myself to giving an outline only, without going into minor details, of the
methods now prevailing for supplying books and libraries to the military serv-
ices in France and Poland.

France. There is no central book-supply organization like that in Germany.
The army and navy each make their own arrangements. The first dates back
to the 17th century and shows, aside from a book supply of about 150,000 volumes,
also 145,000 charts and pamphlets. There are on hand, in addition to these,
books for the military schools and for separate military establishments, officer's
and noncommissioned officer's and men's libraries.

The most important libraries of the kind first named are those for the higher
war schools, the polytechnic school, the military school at St. CYT, the cavalry
school at Saumur, the school for suhalterns of artillery and engineer corps and
of the artillery branch.

There is a distinction in lihraries for offirers between garrison and regimental
lihraries. The former, numbering about 300.000 volumes, a..e distributed over
the entire domain of France and its colonies. They are nuder the control of
the historical section of the general staff of the army and are intended for the
use of active and reserve officers. At the beginning of 1926 they had abont
220.000 volumes.
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The regimental libraries are provided by the officers concerned and have to be
maintained by them. Each has about 150,000 volumes. The men's libraries are
in part property of the state and in part of the troops concerned. The state has
provided about 450 volumes for every major unit while each company squadron
and battery has furnished its own books to the number of about 300 volumes.
They are intended for entertainment and instruction. The noncommissioned
officer's libraries which each organization has provided to the number of about
900 volumes serve the same purpose.

Supplies of books and libraries are under the direction and control: 1. Those
for the military schools and educational establishments, of the superior military
authorities of the war ministry. 2. Those for the war ministry and for officers of
garrisons, of the historical section of the general staff. 3. The men's libraries.
under the bureau of military works in the war ministry. There is no central
authority charged with supervision of all libraries.

Poland. The arrangements for military libraries in this country are similar
to those that now prevail in Germany. The central military library and book
bupply in Warsaw has been in existence since 1917 as tbe library of the Polish
Military Commission; it has held its present designation since 1919. It absorbed,
in 1927, two other large military library systems so that it now possesses 200,000
volumes, besides charts, pamphlets, drawings, etc. In addition to this extensive
library combination, there are corps libraries for each army corps with books
of a technical character principally. They comprise about 55,000 works and 7000
charts and drawings. Both kinds of libraries are at the disposal of civilian and
military persons and counted about 27,000 readers in 1926.

Each regiment ha5 an officers' and a men's library and each military school
its school library. At the end of 1926 the officers regimental libraries com-
prised 220,000 volumes, the soldiers' libraries 367,000, and the school librarie.,
102,000 volumes.

In addition to the foregoing there are also the libraries of the association for
military science, a scientific association for active and reserve officers which
showed, at the end of 1926, 26.000 volumes and 33,000 readers. In 1925 the
aggregate of all military libraries registered 236,000 readers with 461,000
books. The director of the central military libraries stands at the head of the
entire Polish military library organization and exercises a rigid control of
the system.--G. R.

An Impressive Memorial Service in Bulgaria

The memory of the fatherland for the men who fell in the world war is
celebrated in Bulgaria in an unusual but yery impressi\-e manner. On October 23,
1927, the First Infantry Division of Sofia celebrated its annual memorial sen-ice
for its dead in the war with marching of troops, parades, field ma>;s and other
impressiye features in which citizens and ci\-ilian societies t()()k far greater part
and interest ...ith the army than is usually the case elsewhere.

The eye of the celebration is devoted to the fallen hernes. The entire garri~on
marches with appropriate music and display of flags on the main streets of the
city to the front of the great cathedral. accompanied by patriotic unions amI
school;; which never fail to turn out on ".uch ()cca~ion;;. t.li~playing flag,; awl
marching in do;;e order with the tTtJOJps. The war mini,t,>r. pa~~ing along tl:",
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front of each organization, was greeted with appropriate music and saluted each
unit of the troops. His salute was replied to by the men with loud return greetings.

As the evening advanced the troops and the mass of the people numbering
thousands stood by in impressive silence. When the mourning fires that had been
lighted in front of the cathedral were beginning to die out an offiecr of each
regiment advanced to the front and in a loud voice called off the names of the
men of the regiment who had died in the world war adding to each name the
place of the fight in which he had fallen. After each name had been called the
men of the unit of the troops to which he had belonged and the people standing
by responded with bared heads by repeating the words: "died for the fatherland,
died for the fatherland," while the church choirs intoned beautiful Slavic mourn-
ing hymns and the huge cathedral bell was struck once for each name.

This continually resounding murmur, which resembled a painfully sobbing
cry for the deceased heroic sons of the fatherland, was heartrending and acted as
a mysterious warning and proof to all that Bulgaria still cherished the memory of
the heroic sons who had sacrificed their lives for their country and its cause and
that others were ready and prepared to take their places when required.-G. R.

A Serious Question to Consider

The proposed law prohibiting American arms manufacturers from selling
weapons to countries at war is a question of the utmost importance. Recent
developments of the arms industry in a number of foreign countries indicate that
such a law would only lead foreign powers to buy all their equipment elsewhere,
instead of part of it in the United States.

We are a peaceful nation, not desirous of war. But unbiased parties realize that
unsettled world conditions make such a contingency possible. Our own means
of protection must be considered. When we embarked in the World War it was
American manufacturers who provided our soldiers with their fine equipment.
Obviously the arms industry, to stay in business and maintain plants suitable for
quantity production, must have other than local markets for its products. The
law now under consideration would to a great extent reduce American gun
manufacture, with the result that, in case of necessity. we might be faced with
a dangerous shortage of arms manufacturing plants.

If this law would be of material assistance in doing away with war it would
be justified. But there seems to be little basis for such a belief. Guns can he
bought from many leading nations. The present unwritten understanding between
our government and the small arms manufacturers. by which the latter refrain
from selling weapons to warring countries when our government so requests, has
been respected by manufacturers even though valuable business has been lost.

To abolish war would be a great thing, or to make armed hostilities more
difficult. But the law as proposed wouId seem to endanger our means of national:
defense 1\ithout securing compensating benefits.

lIedical Advice h:r Radio
Since February 4. 1922. the Lnited States Public Health Service has been

furnishing medical advice by radio to vessels at sea. The amount of this work
has increased and the Public Health Senice has often rendered great assistance
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to vessels at sea in need of medical aid. Advice by radio is furnished from the
U. S. Marine Hospitals of the Public Health Service, the Atlantic Coast being
served from New York City, the Gulf of Mexico from Key West, New O~e]ans
and Galveston, and the Pacific Coast from San Francisco. On the Great Lakes,
the Marine Hospitals at Chicago, Cleveland and the Relief Station at Sault Ste.
Marie give medical assistance by radio. The Relief Station of the Public Health
Service at Honolulu, serves ships in that vicinity, and those near Manila radio
the Relief Station there for advice.

The following example of the messages received and advice given illustrates
the value and importance of this service. This message was received from a ship
out at sea at a Marine Hospital at 8:44 A. M.:

"Accident, man fell down hold, apparent injury, bruises, left temple and
body, dazed condition, symptoms of concussion, require doctor's advice, if
necessary assistance." (Signed) Master of Vessel.

Within twenty minutes the following message had been forwarded in reply:

"Absolute rest in bed ice cap to head, should patient become uncon-
scious later rush to hospital at once, patient can be taken off at quarantine
station if necessary." Marine Hospital.

Instances of this kind could be multiplied indefinitely. Frequently a report
is given to the hospital from day to day as to the progress of a case. "Patient
much improved. Thanks," is a report which is quite frequently received. The
variety of cases treated in this way is very great, ranging from toothache to the
treatment of fractures of various parts of the hody. One vessel sent a frantic
appeal for advice as to how to handle a man with delirium tremens.

This medical advice to vessels at sea is greatly appreciated by seafaring men
and many letters and radiograms thanking the Public Health Service for the
advice given have been received.

The furnishing of such medical advice by radio has been made possible
through the generous cooperation of the several radio companies. This service
is rendered without cost to the vessel or the hospital.

MAXIM XLVIII

The formation of infantry in line should be
alwa:ys in two ranks, because the length of the
musket admits of an effective fire in this formation.
The discharge of the third rank is not only zm-
certain, but frequently dangerous to the ranks in
its front. In drawing up infantry in two ranks,
there should be a supernumerary behind every
fourth or fifth file. A reserve should likewise be
placed twent'y-five paces in rear of each flank.-
Napoleon's Maxims of War.
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Stoneu'all Jackson: The Good Soldier. By Allen Tate. Minton, Balch & Com-
pany, New York. 1928. 6"x 8". 322 pp. Ill. $3.50.

Stonewall Jackson has probably been placed in the proper niche in the Hall
of Fame. During his all too brief career, he established his right to be classed
as one of the great tacticians of all times. His record was unique, being com-
parable in that respect only to Nathaniel Greene but with this difference-Greene
was invariably defeated tactically but had uniform strategical success, whereas
Jackson had only a single tactical defeat marked up against him and that was
necessary to insure Confederate success S'trategically in the Virginia theater
of operations.

Jackson's'military career has been treated adequately before this, notably
by Henderson. Except as concerns Jackson's early career, Mr. Tate brings out
little that is new, but he writes so understandingly and so sympathetically that
his book grips the attention of the reader throughout. His characters are presented
with photographic clarity, and Jackson stands out in sharp relief as a hard march-
ing, hard fighting combination of religious fervor and of military genius (he
ascribed his single defeat largely to the fact that he fought on Sunday). Perhaps
the most important thing the author gives us is an appreciation of the depth of
understanding which existed between Lee and Jackson. If Lee had been more
of a politician and if Jackson had been spared to the Confederacy, what wonders
they might not have accomplished! Seldom was it necessary for Lee to tell
Jackson what he wanted done; Jackson seemed almost to divine Lee's wishes.
"Such an executive officer," said Lee, "the sun never shone upon. Straight as
the needle to the pole, he advances to the execution of my purpose." "I wo.ld
follow Lee blindfolded," said Jackson.

Mr. Tate's style of short, sharp sentences is rather disconcerting, but perhaps
it is suited to the abrupt, vigorous methods of Jackson. At West Point "he knew
he had to study hard. He barely passed his first regular examinations. From
these he received the rank of fifty-one in a class of seventy-two. When he arrived
at the Point he was given three weeks to learn the English grammar. He learned
it." And again: "All of the 12th was spent by the Federals crossing the river.
Burnside was not aware that Jackson had come up. Jackson, as at Manassas,
hid his men in the woods. Jackson's line was twenty-six hundred yards long.
There were twelve men to every yard. The trap was set."

2\.Iore dist:oncerting is the habitual use of conjunctions with which to start
sentences. Four successive pages, picked more or less at random, show eight
sentences beginning with the word "but," and two sentences beginning v.ith "and"
These same four pages have twenty sentences of a length no greater than a
single line.

Himself a literary critic, 2\.Ir.Tate probably chose his style with deliberation,
and with it he has dramatized the life of Jackson, giving to it much of the inter-

[I79]
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est of a good work of fiction. The text closes with Jackson's death, after having
been wounded at Chancellorsville.

"••• At eleven o'clock Mrs. Jackson came in and sat by him on the bed.
She said he could not live beyond the evening. 'You are frightened, n,y child.
Death is not so near. I may get well again.'

"She fell upon the bed and cried, and told him again. Then he asked for
Doctor McGuire.

"'Doctor. Anna tells me I am to die today. Is it so?'
" 'Yes,' the doctor said.
"Jackson turned his head; he seemed to be thinking. thinking intensely .
.. 'Very good, very good,' he said in a low voice. 'It is all right.'
"At noon Major Pendleton came to see him, and he asked:
"'Who is preaching at headquarters today, Major?'
"The major answered Doctor Lacy, and said the whole army was praying

for him .•
"'Thank God, they are very kind to me.'
"His little girl was brought in, and he brightened; then he fell into a delirium.

He talked, talhd. He was on the battlefield. Now he was in Lexington. Now
he was praying in camp. For a long time he lay still. Then he cried:

"'Order A. P. Hill to prepare for action. Pass the infantry to the front.
Tell Major Hawks--'

"He lay still again. After a while he said in a clear voice:
"'Let's cross over the river and rest in the shade of the trees.'''
A fitting close to a brilliant career.

Lafayette.
apolis.

By Henry Dwight Sedgwick. The Bobbs.Merrill Company, Indian.
1928. 5%"x 8%". 433 pp. Ill. $5.00.

One sometimes wonders just what Lafayette's career would have been had
he never come into personal contact with George Washington. The intense
friendship between these two men, formed when the one was but a stripling and
the other was already entering middl,,:, age, colored Lafayette's entire life. The
ideals of Washington became those of Lafayette, and the Frenchman's ultimate
failure to rise to the heights of power and fame probably resulted largely from
his de5ire to superimpose th05e ideals of a young and unformed Anglo.Saxon
nation upon the long-established foundation of a Latin civilization. The liberty
that Lafayette visualized was not the liberty conceived by France. Twice he held
the fate of France in his hands and twice he failed to rise to the occasion. Unable
to support the old regime. he "as unwiJling to countenance the radicals. His
middle course alienated both sidcs. and in the end he had to make way for others.

~fr. Sedgwick divides Lafayette's life into "epi50des": first. his career in
America; second. that period during the Revolution when he was at the helm
and might have become master of France; and third. the period during the
revolution of 1830 ..-hen again he controJJed the future of France. Suitable
treatment of these episode;; requires more than a mere biography. Lafayette,
fortunate in birth and in surroundings. was necessarily a central figure wherever
he chose to go. An account of his career therefore becomes more an account
of the ewnts in which he wa;; the principal figure. The book has therefore a
much wider interest than the title might indicate. The author has been about
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as impartial as is possible to a biographer. and has let Lafayette's contemporaries
characterize him for us. The Lafayette we see is. for this reason, a public
character. Little is said about his private life; and the periods during which
he was not concerned with public affairs are passed over rapidly. His public
life leads us to conclude that Lafayette does not quite belong among the really
great; his private life would confirm this conclusion and show us that
Lafayette was human.

Throughout the book, Mr. Sedgewick quotes freely from Lafayette's friends
and from his enemies, but he never fails to give his own judgment in incisive
language. He finds that Nature bestowed upon Lafayette "zeal, courage, energy,
honesty, frankness, simplicity, perseverence, a flaming enthusiasm for what he
deemed high causes, a disposition so graced with charm that his wife, his family,
his friends adored him, and-a rare quality in ambitious men-a power of ad-
miration, and what is perhaps rarer still, a hero to admire worthy of that admira-
tion." In the end, we are told: "He was not a man of genius. all agree to this; but
he possessed a character compounded of courage, truth, loyalty, love of country,
love of liberty and love of fame, that in the history of nations is of rarer occurrence
than genius. France may not hold him among her great men, but in America,
it is likely that his reputation will last as long as our history."

We find Mr. Sedgwick accurate in fact, interesting in style, and impartial
in treatment. His book is a timely and valuable addition to biographical literature.

Yarns of a Kentucky Admiral. By Hugh Rodeman, Rear Admiral, U. S. N.
Bobbs-Merrill Co. 1928. 5%"x 8%:'. 320 pp. Ill. $5.00.

The right way to spin yarns is to spin them, and not talk aoout yourself or
try to write history. Here is a man who can do it.

The Admiral's zest has apparently never fagged. He is as keenly interested
in the old Kanaka canoe cruises to Tahiti-more wonderful in their way than
the recent flight of the Southern Cross over the same course--as he is in that
North Sea sweep which almost gave our battle squadron the honor of leading
the British Grand Fleet into action. He is a hunter and a fisherman, a man of
humor and insight. He has led a full life and enjoyed it to the full. And the
flavor of all of this he has put into his book.-S. ~I.

Serdce Record by an Artilleryman. By L. Y. Jacks. Charles Scribner's Sons,
New York. 1928. 5"x 7~.1". 303 pp. $2.00.

The author belonged to the 119th Field Artillery, of the 32nd Division, which
saw front-line service from Be]fort to Soissons and took part in the advance from
Chateau-Thierry to the Yesle River, in the savage fighting around Juvigny in the
Chemin des Dames region. and in the advance through ~fontfaucon in the
Argonne-~feuse drive. Five months, almost to a day. this regiment was at the
front_ and. at the end. a careful observer accompanying the regiment had
something about which to .Hite.

The author did not join the regiment until after it had left the Belfort sector,
but that was a quiet sector and he missed little. The 5.th Brigade had left
Belfort on July 23. headed for the ...icinity of Soissons. and detrained at or near
Onnoy-YiUers and marched 10 Pte. :"!e. '\Iaxence. The den:and for troops to
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carry on at Chateau-Thierry caused a change in plans, and the brigade started
overland on July 27 for that point. The author was in a group of replacements
that joined just before this severe m:lrc~ started, and his story h~gim with the
march-98 kilometers between the morning of the 27th and the evening of the 29th.

Any account of this type i~ necessarily limited to the field of view of the
narrator, but the author was keenly observant and frequently came into contact
with the other regiments of the brigade-the 120th, 121st, and 147th-and we
are able to follow in a general way the fortunes of the whole brigade. The
narrative is well written, with a trace of the dramatic in it, and it is essentially
accurate. In some cases, he was not in a po~ition to know the causes giving rise
to certain situations, as when he finds "some d~lay.;" ke?t the battery horn going
into position before Juvigny on the night of August 7. The French commanding.
general desired one-hal; of each of the regiments of the brigade to go in:o
position that night, immediately following a hard three.day march from position,
not far from Fismes on the Vesle, to St. Etienne, in the Juvigny area. The troops
were exhausted and the regimental commanders of the 119th and 120:h regiments
claimed that they were unable to put any of their batteries in position that night-
that either half of their regiments was just as tired as the other half. As a result,
and at the suggestion of the regimental commander of the 147th Field Arti!lery,
the 147th and the 121st put their entire regiments into position, instead of the
half the French asked for. The other two regiments followed the next night.

The high lights of the narratives-the experiences which particularly im-
pressed the author--seem to be the period during which a considerable part of
the brigade occupied the Fond de Mezieres-"Death Valley," the fighting which
preceded the capture of Juvigny, the jump-off in the Argonne-;\1euse drive on
September 26, the opening of the final attack on Noven::ber I, the terrific marches
the brigade was called upon to make (it seemed always to be needed in a hurry
and during the five months it had but four consecutive rest days behind th')
lines, and this while it was being held more or less in reserve during the St.
Mihiel affair), and the everlasting rain. The author leaves out nothing of the
mud, hunger, fatigue, cooties, gas, and sudden death; yet the account has
somewhat of the appeal of the 18.year old soldier who had just been brought
into the dressing station in the case at Tartieres with a machine-gun bullet hole
in his arm. While awaiting his turn he caught the attention of a passing artillery
officer and, with his eyes shining and his voice high-pitched in excitement, began
a recital of his experiences with an exclamation-"Y ou ought to have b,een there,
Lieutenant. You just ought to have been there."

The Rise of American Civilization. By Charles and Mary Beard. The :'\1acmillan
Co. 1927. 6"x 3%". 2 Vols. 824-828 pp. $12.50.

The growth of America since the first English settlements is the theme of
these two fat and delightful volumes. It is a growth marked, not by men or
dates, but by the sweep and surge of great economic forces and of even greater
ideas-the true development of the hody and spirit of a nation, in which time is
merely one dimension and leaders are accidental_ This is history writ large_ Thi~
is a canvas of vivid colors, bold, impressionistic. This is the mould in which
our restless, energetic people have been formed, pressed here hy economic needs.
released there to follow the impulses of imagination.
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The Beards mince no words and, what is more, they know how to use them.
They strive to maintain the impartiality of the historian, and on the whole they
succeed, though their bent is towards liberalism. They have unquestionably
produced a remarkable and very readable book.-S. M.

Jamestown and Her Neighbors on Virginia's Historic Peninsula. By J. E. Davis.
Garrett & Massie, Inc., Richmond. 1928. 5"x 8%". 99 pp. Ill. $1.50.

This little book consists of a collection of sketches of historic places within
a short radius of Jamestown Island, the site of the earliest English settlement in
America. No area within the United States is possessed of greater historic
interest than this area between Richmond and Old Point Comfort, for here was
the starting point of the British occupation of America. Both the Roanoke and
the Maine enterprise&-preceding Jamestown in point of time--failed, and the
spark of life was so nearly extinguished at Jamsteown on more than one occasion
that it is a matter of surprise that it survived at all. In the end, the colony be-
came firmly established and spread over the surrounding country.

In a book such as this only the highest historical lights may be touched upon
and statements must be kept general. The author has judiciously selected her
subject matter and has kept it free from error. The sketches include the Kecough-
tan Indians, Jamestown, pirates of the Virginia Capes, Williamsburg, the Virginia
navy of the American Revolution, Yorktown, Old Point Comfort, Hampton, Rich-
mond, the James River plantations, and other more general chapters. The book
is far too brief to be of value to the student, but its brevity, pleasing style, and
accuracy should give it an appeal for the general reader desiring to know some-
what of the oldest of the English-speaking settlements in America.

The Hysterical Background of Radio. By R. P. Clarkson. J. H. Sears & Com-
pany, New York. 1928. 5%,"x 7%". 250 pp. Ill. $2.00.

Don't blame the proof reader for the odd title; it is correct as printed,
though one's natural inclination is to regard it with doubt. The hook, "is
written ..• more for entertainment than for instruction," but no one can
read it without finding that it furnishes many leads toward additional research,
as well as being "historically" correct.

Some of the chapter headings are: "Garlic and Diamonds," "A Real Kick in
a Bottle," "Loose Ankles," and "From Beer Barrel Bung to Violin"; and while
almost every page contains a jest, yet solid facts are given from unique JlQints
of view, which tend to fix them more firmly in the reader's mind.

Some of the interesting points brougbt out by Mr. Clarkson are that a
murder was of great service in furthering the telegraph industry; that pictures were
sent over telegraph wires in 1858, and concerts in 1877; that wireless telegraphy
was demonstrated during the Civil War, and wireless telephony soon afterwards;
and that garlic was at one time thought to be so powerful that it would neutralize
the compass, and the steersman who had its odor on his breath would have "the
hand which he most used spiked to the mast or principal timber of the ship, there
to remain until he himself tore it free; What price garlic!"

The book will he a worth-while addition to the Reference Library of every
one who is interested in Electricity or Radio, and will furnish as well, several
hours of fascinating reading.-W. R. S.
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The Restless Pacifir. By Nicholas Roosevelt. Charles Scribner's Sons. 1928.
5%"X 8%". 291 pp. 111. $3.00.

A fairly comprehensive synopsis of the Pacific problem, written from the
imperialistic point of view. The charts, largely economic, are good. The text
contains little that is new, in fact or in thought, but it is well presented. The
fifth section of the book, called "The Imponderables." is the best part of it.

Our indefinite retention of the Philippines is advocated from so many angles-
even as a duty we owe Islam (!)-that the book may almost be classed as
propaganda.-S. M.

The Stream of History. By Geoffrey Parsons. Charles Scribner & sons. 1928.
590 pp. Ill. $5.00.

"The effort in this volume has been to present the past as the rich and
changing background of man's actions, potent to stir his imagination and emotions,
and useful in adding to the basis of his judgment-part instinct, part logic, part
guess-by which the major decisions of individuals and of nations must inevitably
be reached." "There are always counter.forces present to destroy any thorough
unity of design, and history remains a stream of countless currents and eddies
that defy accurate measurement or description." These two quotations give a
fairly good idea of the spirit in which this remarkable book has been written.
It is wise, mellow, conservative; never dogmatic or propagandistic. It stimulates
through the questions it raises rather than through the assertions it makes. It
concerns itself with the great movements of man's development, the currents and
cross-currents of the stream; and yet it is not written according to the great-man
school of history, or to the economic or the geographic or the racial. The elements
are weighed and set down-the answer is left largely to the reader.

The book is full of little touches of insight, such as the following:
"Thothmes III was a tyrant but an able organizer. and he brought peace and

order in the wake of his sword. Akhnaton was a poet and a dreamer, and in his
wake came war and chaos."

"Such devotion (to the Stuart Pretenders) needs to be remembered in a period
when some historians are stressing economic causes as the sole spring of
human action."

"Democracy may yet prove to be the pacificatory force that democrats assume
it to be, but its record thus far is one of vigorous nationalism and, by one name
or another, conquest."

A very able and readable hook.-S. ),1.

Gorilla: Tracking and Capturing the Ape.Man of Africa. By Ben Burbridge.
The Century Co. 1928. 5~~ffX 7%". 323 pp. Ill. $3.5R

Our present day world is taking a n(}w and unusually intensive interest in
natural science as it pertains to the savage members of the animal kingdom
that reside in parts of the world unaccessible to the majority of us. Through the
motion picture screen and the p£ess we an" learning some of the thrill that
accompanies the hunt, v.-ith camera or gun. of big game animalE.
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Mr. Burbridge has considerable dramatic style in his narrative, and we not

only see the things he saw, but to some extent feel the thrills he felt. Witness
the following passage:

It was a savage and spectacular picture that flung its outline against
the gloom of the distant mountains-the elephants hovering like thunder
clouds above the pool, glaring into the teeth of the roaring hippopotamuses,
and the silent pithon looking on. The elephant ... turned slowly
away. As the reeds closed over their retreating forms, the hippopotamuses
sank back into the dark waters of the pool, leaving but a few silvered
ripples floating shoreward. Inch by inch the head of the great snake
lowered to the slime and mud that half concealed its mottled coils; then
slowly it wriggled into the grasses and disappeared; the stage was empty."

Not all of his descriptions terminate so peacefully, for when dealing with
actors like the lion, elephant, and gorilla, tragedy and violence are ever but a
second away, but whether it be tragedy or comedy, :\Ir. Burbridge has told his
stories with such effect that the interest of the reader is not permitted to
slacken for an instant.

Mr. Burbridge is now engaged in his fifth trip to Africa. The main purpose
of the trip of which this hook is a narrative, was to study, photograph, and
capture gorillas, perhaps least kn01\"Jlof the animals of today. In all his missions
he was successful. It is certainly recommended that the description of capturing
young gorillas with hare hands he read. It is something that all will admire but
few envy, for a gorilla, young or old, is a furry tornado.

The title of the book does not indicate its scope. The final chapters deal
with the anthropoid, as the title suggests, but in travelling to the gorilla country,
we are led through successive chapters dealing with antelope, buffaloes, rhino.
ceroses, lions, and elephants, with many other residents of the jungle and veldt
thrown in for added entertainment. With this subject matter, and with the
experience and dramatic story telling ability of the author, Gorilla is as thrilling
a book as will be found in a year's reading.-B. F. H.

,lIe anti Henry and the Artillery. By William Hazlett Lpson. Doubleday, Doran
& Company, Inc., Garden City. 1928. 5"x j'lj,". 271 pp. $2.00.

C\Ie and Henry certainly had a hard time in the artillery. "'Whenever we
got away from our own artillery for a minute or two the German artillery would
;;tart in bothering us, but it never bothered U5 half so much as our own artillery
did. Every time me and Henry sat down with a bottle of cognac. every time we
made friends with a good looking mademoiselle, e\-ery tiree we got a chance to
dry off-why, along came the artillery •• Henry and me wa:,; the unluckiest guys
in the A. E. F., but we managed to have a pretty good time at that:'

The author tried for a commi~sion which he failed to get, and then enlisted
in the 13th Field Artillery. 4th Dhision. with which he sene,.! as a private in the
A. E. F. and in the .-irmy of Oecupation until the spring of 1919. How much of
his own experiences find their way into the book. one can not say: but me and
Henry might almost have been any two privates in France. They got rained
upon: they slept in mud: they had cooties: they liked their co~nac when they
could get it; they knew all the gold-bricking triek~: an.] they were invetera'e
i'oou'-enir hunters. Th~~- worked when they had tu; an,l they LHuktheir fun as
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they found it. They hated the army, and the artillery, and the top sergeant,
and all the rest; but in the end they look back upon the "Good old Army.
Good old War."

One of the most amusing books of its kinds.

The Familiar Guide to Paris. By John N. Ware. Robert McBride & Company,
New York. 1928. 4I,2"x 6*". 310 pp. Ill. $2.00.

This book is not as comprehensive as its title might lead one to believe. The
author leaves to guide books of the usual type the duty of advising one where to
go, how to get there, where to stay, what to do, and how much to pay. He is
interested only in what you see. He does not much care where you come from,
but once you have joined his party he takes you to the places he wishes you
to see. Once there he does not attempt to show you everything, but he does
insist that you see--and appreciate--the best. He chooses the Louvre, Cama-
valet and Victor Hugo museums, the Conciergerie, Saint-Chapelle and Cluny, Les
Invalides, the Rodin museum, Versailles, and Fountainebleau. The selection is
excellent, if limited, and none of these should be missed. At each place, the
particular items of special interest or beauty are indicated and some of the
historical associations are pointed out.

Mr. Ware has accompanied numerous parties to all of these places and knows
whereof he writes. There is more than a trace of levity throughout the book,
evidently intended to lighten the historical information which, incidentally, is
not burdened with dates and statistical data. Full henefit from the book will not
be derived unless it he carried along and consulted during the several trips. The
illustrations are small, but excellently chosen, even if a third do not pertain
to the places visited.

Par:.s With the Lid Lifted. By Bruce Reynolds. George Sully & Company, New

York. 1928. 5J,4"x 7'h". 281 Pl'. Ill. $2.00.

Not only different but unique.
Of the dozens of books on Paris and France which have come to hand this

spring, none has attacked the problem of seeing Europe in quite the spirit advo-
cated hy Mr. Reynolds. The average guide book attempts to show as much as
possible of the locality covered, but at a minimum of cost. The less the cost,
the better the book. Perhaps a majority of the tourists who pour into Europe
from America in a never-ending stream are in need of a hook of the average type.
They go to Europe for a variety of reasons, hut they must count the cost and so
arrive with a common aim-to see as much as possible for the money they have
available. They take their vacations seriously; hut there is another class y,-hich
takes its vacations joyously and which has no desire to "do" Europe. It is to this

class that Mr. Reynolds addresses his hook.
The author's advice is to spend--spend freely and liberally, to go only to

those places one desires to see, and to do only those things one desires to do. He,
of course, qualifies his general advice, for who would he hrave enough to return
home without having seen the things and without having done the thing;; that
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the neighbors have seen and done or that they will expect one to have seen and
done? To start his book, Mr. Reynolds says: "Never mind the expense. You have
come for a holiday. Spend that money you worked so hard for. Every penny
of it. The harder it was to get, the freer it should be spent. The only reward
you ever do receive for your labor, is what your money will buy you in pleasure
and in happiness. Don't try to see how cheaply you can 'DO' Paris."

Heresy? Perhaps, but it is the way to have a good time. So, if you follow
the author's advice, you will dress for the evening the first few evenings and see
the places you have to see, and then you will start in going to the places where
good times are to be found. He gets you out of bed at about 11 o'clock, gives
you an hour by hour schedule until bedtime, and puts you to bed (perhaps with
the assist:mce of the concierge) at about 3 o'clock in the morning. The schedule
is good, but you will not follow it-nor does Mr. Reynolds expect you to.

The Spell of Ireland. By Archie Bell. L. C. Page & Company, Boston. ]928.
5'i2"x 7%,". 3]7 pp. Ill. $3.75.

None of the nations of the world is possessed of a greater fascination than
Ireland. Its spell is felt from the first landing in that country to the very moment
of departure, and it never entirely leaves one. Of just what the "spell" consists
it is difficult to say. Archie Ben feels it, but he does not entirely isolate it.
Other nations have as beautiful scenery and as picturesque mementos of the past;
other people are as friendly and hospitable. If we dig deep enough it is probable
that we shan find the lure of Ireland to lie within the people themselves and in
their background of history-that queer intricately-woven mixture of curious fact,
fantastic legend, and whimsical fancy that Abbe MacGheoghan takes so seriously.

The history of Ireland is a story of civil war comparable, in that respect,
only to China, but with an important difference--for whereas the Chinese take
their fighting seriously and ploddingly, the Irish have always taken theirs joyously
and lustily. It has been stated that every good Irishman is descended from Il

king. There is much of truth in this and it is from this reason that Ireland
developed its taste for combat. When the sons of Milesius set up three kingdoms
and a chief kingship, together with a rule that any of their descendants or those
of their uncle in a direct male line had an equal claim to the throne of the
urd-righ, they stored up trouble for Ireland. At the same time they laid a
foundation of egalitarianism which gives the Irish of today much of their bear-
ing and self-possession.

Archie Bell, however, does not go into this side of Ireland. He lands at
Cobh (pronounced Cove) and makes "the ground tour." Investigating the south-
west corner, he goes part way up the west coast, crosses to Dublin, and continues
to the infrequently visited Donegal highlands. His itinerary includes Cork,
Youghal, Blarney, Bantry, Killarney, Limerick, Galway, Athlone, Dublin, Belfast,
Giant's Causeway, and Donegal. Describing ...ith fluent pen the points of
principal interest or of principal beauty, he adds bits of local history. Better
still, he catches and passes on to us much of the sentimentality and the whim-
sicality of the people. At the end, he leaves Ireland-"one of the most beautiful
corners of the earth" -v.ithout an expressed sense of regret, but we who read his
balk ear-not help but ...ish the tour had been longer.



188 THE COAST ARTILLERY JOURNAL

Baron Miinchausen's Narrative of His Marvelous Travels and Campaigns in Rus-
sia. Edited by Steven T. Bynkgton. Ginn and Company, Boston. 1928.
4%"x 6%". 134 pp. Ill. $0.68.

When Baron Yon ::\Iiinchausen, along about 1760. returned to Hanover after
serving in Russia against the Turks, he began telling the impossible tales which

have made his name famous and which inspired the publication of narratives
credited to him. The first edition was brought out in London in 1785 by one

Erich Raspe and some of the stories contained in this work probably originated
with ~Iiincbausen. A second edition some years later added tales which can
not be credited to tbe Hanoverian and which were not as good as those written
by Raspe. Even worse were the stories added in the edition of 1792. Still
other narratives. crl'dited to Baron von ::\Iiinchausen. were added when the
work was translated into German.

The best of these narratives have been included by ::\Ir. Byngton, who, how-
ever. has taken advantage of his privilege as an editor to exercise his blue pencil.
Of the stories belonging to the first l'dition, be has included all but a small part
which he considers of doubtful taste, and he has also included most of the stories
added in the second edition. He finds little to recommend from among the
additions of 1792, and he devotes only tWl'nty-two pages to selections illustrative of
these. The interest of the parts omitted lie. solely to the news of the times, and
their omission improves the book for reading in these days.

To increase the value of the book. the editor devotes some little space to
tell us how the storie~ came to be written, what really happened in Russia, what
was going on in England. and other matter. The book is well prepared, its
typography is excellent, and its binding is well up to the Ginn standard.

Education for Tolerance. By John E. J. Fanshawe. Independent Education, New
York. 1928. 5"x 7%". 30 pp.

A plea for cooperation and better understanding between England and the
United States, reprinted from Independent Education. The school systems of
both countries constitute the medium through which such an understanding is
to he brought about.

Tides of Empire. By Peter B. Kyne. Cosmopolitan Book Corporation. "Xew York.
1928. 5"x 11~". 397 pp. Ill. $2.00.

A spirited novel. in the authors best style, in which a young Irish ad~-enturer
takes part in the goltl fU--h in 1349 and pick~ up an unu~ual comhination of
com:aue-.


