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To the Coast Artillery Corps:

I am leaving active service to go on the retired list after

nearly eight years as your chief. I feel that much has been
ac-

complished in that time. It was a period of reorganization,

renovation, and change. It was a period of opportunity. I
feel

that we of the Coast Artillery Corps have taken advantage ofthe
opportunity. I feel that it has been a period of successful

advances. But I want the Corps to know that I feel, still
more

deeply, that whatever of success has been our portion in
that

time is due in the first place to the able, effective efforts of
the

assistants in my office, and in the second place to the
loyal,

whole-hearted co-operation with which the Corps at large has

always supported us.

My first objective has been to maintain the view that theCoast
Artillery Corps was a part of a team-the Army. My

second has been to give every man a square deal. I know well

my successor, General Hero, will include these in his
object-

ives--and if you give him the support you gave me, he will

neither ask nor care for more.

F. W. COE,

Major General, Chief of Coast Artillery.

Washington, December 24, 1925.

[1]
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Sea Power*

MARITIME WAR

By CAPTAIN T. C. HART, U. S. Navy

INstudying war or anything else, we base on classics. The
military

classical works are mainly those of continental European
authors,-

von Clausewitz for instance. Where they define war and expound
itsnature, the decided tendency is to name only two kinds-Unlimited
War

and Limited War. The latter gets only scant consideration. From
those

authors' viewpoint, that is correct treatment because of the
pronounced

tendency of Continental European wars to take the unlimited,
"Nation in

Arms" form.

Our situation is otherwise, and the kind of war which is most
likely

to confront us in the future needs an entirely different term in
order that

we may be using a name which really means something. The best
de-scriptive name for it is Maritime War. To grasp its meaning and
to un-

derstand how this variety of war affects international
situations, it is

necessary to study British writers on war. They are the natural
source

because it is Maritime War and its potentialities which have
built up the

British Empire and have maintained it. It is, in England, a
long-used

name.

We will attempt to impart a conception of Maritime War by
means

of an example. The Seven Year's War is a good sample of it-and
one oflive interest because it closely touched the development of
this nation.

During most of that war the line-up was Great Britain and
Protestant

Germany against France, Austria, the Catholic German States,
Russia, and

Poland. Various conditions holding over from the unsatisfactory
Peace

of Aix-Ia-Chappelle lay behind the war, but its immediate cause
was col-

lision between the British and French colonists inAmerica. At
first both

France and Great Britain wished to confine the war to America.
But,

being the weaker at sea, France had no good prospect of success
in that

way and soon decided to win the war in Enrope. The means for
drawing

the war to a region where France could use her great strength in
land

forces lay in the British King's possessions in Hanover, which
the British

could not abandon-much as many of them would have liked to do
so. To

protect Hanover, an alliance was made with Prussia, just then
emerging

as a powerful state but with a strong natural euemy
inAustria.

It was the time of Frederic the Great; he was the leader on the
con-tinent, throughout. When army officers study the Seven Year's
War, it

*This article was not originally produced for the J01::L"fAL
..

[2]
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is quite natural to be most interested in Frederic's campaigns.
At that

time it was also natural that British army officersshould desire
to enter

the continental war infull force. From the professional
standpoint, it was

the big show. The British people, however, had no pronounced
desire to

raise forces for direct participation in Frederic's
campaigns.

For Great Britain, the outstanding leader was the elder Pitt, a
cabi-

net Minister most of the time. Unlike Frederic he did not take
the field

but, like him, did manage the war in all its aspects for his own
nation.

History has to give him great credit for success.

Now Pitt often spoke of "his system,"-in explanation of British
ac-

complishments. As a system it was simple; it amounted to his
one-man

control over diplomacy, army and navy, and using his power to
handle

those weapons in proper cooperation. Pitt was almost constantly
engag-

ed in political strife and had to. cope with court intrigues.
The Army's

urge toward Frederic's campaigns was strong. The Navy inclined
simply

to go after the French sea-forces whether they were in the way
or not.

But, on the whole, Pitt was successful in resisting all trends
whichdid not conform to his conception of the war. The grand
strategy which

flowedfrom it was a defensive in Europe and an offensive in
America.

The defensive strategy was not a matter of directly reinforcing
Frederic's

armies in the hope of thus saving Hanover. Pru:-sia was
subdivided and

British troops did fight in Germany. But Pitt's "system" was
applied,

in all its ramifications, toward a defensive European war and
economy

of forces therein.

The operations took the form of combined expeditions of large
naval

and relatively small land forces. There were many such, and some
one of

themwas usually concentrated or ready; their effect was to
threaten many

points for long periods, in the aggregate. Some of the
expeditions into

the GermanJ\"orthSea rivers had a very direct effect on the
German cam-

paign. Several others attacked the Atlantic coasts of France.
They were

largely tactical failures and in any case were too weak for deep
penetra-

tion. But the French could not face the possibility of more
Gibraltars,and on their own coast. Consequently each attack and
even each threat

drew large forces to the coasts. Thus the situation in Germany
was re-

lievedtime and again; Frederic approved these combined
operations and

urged more of them.

It can be claimed that Pitt's strategy in Europe dispersed
forces

whichwould have been better employed in Germany. The answer is
that

it would have beenplaying into the enemy's hands. They could
have over-

matchedall the troops that England could have sent over, once
they were

permitted to settle dO\'\
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would have fallen and the French would have realized their
concept of the

war,-and won it on the continent.

Meantime the British, moving freely at sea, won the war in
America,-largely through the same "system" of combined operations.
The great-

est one captured Quebec-with the result which is well known to
all. Un-

like many of the others its execution was well-nigh perfect and
it forms

a most instructive study in itf;elf.

Now that was Maritime War. As it particularly touches us, it
means

making full use of our economic advantages and employing the
Army and

Navy as one weapon to gain our national ends when diplomacy has
failed.

Our small wars and our unlimited War of the Rebellion had much
of

Maritime War in their make-up. There was not much of it in the
World

War after we went in. There was during the first two years of
it, and at

least one enormous mistake was made therein.

In the future our ~ars may be small or they may become
full-sized,

unlimited wars. In any case, they are bound to be Maritime in
large

measure; this because of geography if for no other reason.

SEA POWER

There seems to be no necessity for discussing anything on the
sub-

ject which is merely academic. We will pass then to resolving
Sea Power

into its essential elements and then attempting to show how our
nation

stands under each of them.

First, however, we do wish to show one historical illustration
of the

manifestation of Sea Power. There are many to be had which may
be

read in several instructive and entertaining books on Sea Power.
For our

one example, turn back to the year 1492. Take a map of the known
or

partially known world at that date. Its significance lies in the
line which

then rather approximately separated the white race from the
others.

The constitution of the white race was
likewise,------somewhatapproxi-

mate. It was Mediterranean in the south; the evolution of what
is known

as the Alpine branch was well along in the center; but the north
was

Kordic-the strongest branch. There was no well defined racial
unity hutit all was the white race.

i\ow what had been happening? Two separate movements of non-

white peoples had been hammering at the whites in successive
waves. Up

from Africa had come invasion motivated by the Moslem religion.
The

Saracens, who really possessed the world's highest civilization
during the

ninth and tenth centuries, had reached well north in the Spanish
penin-

sula. But they had in all respects passed their zenith by this
time, and

that particular inundation was receding.Elsewhere the situation
was not promising. The Mongols of the early

Christian era were the worst barbarians the world has ever
know--.n.Hav-
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iug slaughtered millions while surging about in Asia, they swept
across

Russia, devastated Poland and parts of Germany, and once were
turned

back only at Chalons. Another wave was stopped in Silesia. The
Turks

had the same origin and were the same sort of barbarians; having
sub-

merged Asia Minor they crossed into Europe with their impetus
acceler-

ated by the Moslem religion which they had assimilated. At the
date of

our map, 1492, the Turkish tide was still in flood and began
actually to

recede only two hundred years later at their defeat under the
walls of

Vienna.

These invasions of non-whites had severally been stopped by
Nordicfighting men. However, it had been a defensive and
none-too-hopeful

struggle. Western civilization was restricted to a small area
and had been

fighting with its back to a wall-the wall of an unknown ocean,
then terri-

ble in its vastness and darkness. Up to this time, the ocean had
been an

impossible obstacle. But the Rennaissance was on, carrying with
it the

technical development that was needed to convert the ocean from
a terri-

ble obstacle into an agency-the best kind of highway ever known.
Only

the whites had the ability and the common sense to make full use
of it,and from the defensive they passed to the offensive-nourished
by all the

resources of the world. Very largely by means of their power on
the

ocean, the whites--and particularly its Nordic branch-became
masters

of the world. As a companion to a race distribution map of 1492,
one of

the whole world which shows the parts now dominated by the white
race

is interesting. The two constitute a sufficient illustration of
the influence

of sea power on history.

ELE~ENTS OF SEA POWER

It is possihle for a nation to be powerful at sea by virtue of a
navy

alone. But never for long; a navy exists only when there is good
reason

and it is only one of several elements that go to make up Sea
Power.

There are also:

L Geographical features.

2. l\atural resources and industrial development.

3. Character and numbers of the people.

4. Character of government.

5. Merchant marine and the acc:essoriesthereof.

As for geography,--there is both a military and an economic
aspect

and they are more or less in opposition.

From the military point of view it is clear that a nation which
does

not. have to defend land frontiers is favorably situated. Ifso
placed thatinjury by enemy land and air forces is inherently
difficult but at the same

time near enough easily to apply its oval naval power, the
military geogra-
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phy is good. The extent of a nation's territory is not a factor,
either way,

provided it is well populated. Compactness is an important
factor. To be

in all respects geographically strong, the proper conditions
should applythroughout a nation. For instance, the British Isles
are strongly placed-

that is if the continental air menace is not too great-but the
Empire as a

whole lacks compactness and has some weak frontiers; vide
Canada. How-

ever, if the seat of the Empire, the citadel, is strongly
positioned, weak

military geography for outlying possessions is not so serious;
for ex-

ample, Japan, even if still more extended. Holland, on the other
hand,

is badly placed-extended into two hemispheres and with weak
German

and Belgian frontiers.

The conformation of coast lines is highly important; a harbor
can

always be constructed but usually only at enormous cost.
Therefore,

without plenty of good natural harbors, there is a great
handicap for the

development of sea power. It is also necessary that there be a
sufficient

contiguity in coast lines. An example of very poor situation is
Russia

of twenty years ago which had important maritime interests in
the Baltic,

in the Black Sea, and in the eastern Asiatic seas.From the
economic aspect, which also is very important, the essen-

tial condition is that commercial ports be so located that the
country's

commerce shall not be at a disadvantage. Too great distance from
the

natural markets is a handicap; a similar one is distance from
raw mater-

iels which must be imported. The British Empire is a good
example of a

country which has, in general, favorable commercial geography.
As

mentioned above, what is favorable therein is not always good
military

geography.

Resources and Industrial Development. While the first sea
powers

of history were developing, the sequence was: production,
commerce,

colonies. Conditions are the same now if we substitute markets
for col-

onies. And markets were what colonies really meant anyhow. When
pro-

duction of manufactured or of raw materiels exceeds consumption,
we

try to trade off the surplus for something we prefer. That means
com-

merce, and, in these days, highly competitive commerce.
Therefore, in-

dustrial deyelopment and the possession or effective control of
natural

resources is an element of sea power. Moreover, in practice, it
is needed

to produce the more tangible elements. It is possible to acquire
ships in

the world's markets. But, for instance, a navy which cannot be
built,

repaired, and supplied from within its mnl country is too
artificial an

affair for full effectiveness.

The People. All peoples haye not the qualities for attaining
well-'

established, permanent sea power. Such may have favorable
geographyand produce surpluses, but not achieve any influence at
sea or control of

commerce. They may trend only to ease, luxury, and decadence.
But
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whenthose conditions are coupled with an adventurous, pioneering
spirit,

that people goes to sea and into foreign fields-unless, of
course, their

own country is underpopulated. That leads to mentioning another
cir-cumstance--pressure of over-population. That pressure has and
does lead

to simple emigration and life under a foreign flag. Instead of
that, other

kinds of people colonize or go to sea for a living.

The Government is of particular importance only in that foreign
re-

lations come into play. Forethought and continuity of policy is
of mo:e

importance in dealing with external relations than for internal
affairs

only. In the latter there is quicker action, mistabs can be more
readily

rectified, etc. The form of government is not necessarily of
consequence;

but if a country is to be powerful at sea, its government must
look out-

ward, visualize the future, and attain continuity of policy in
external re-

lations. It may and should be a matter of leading its people
rather than

following its "public opinion."

The Merchant Marine is an essential element. It includes ships,
ofcourse, but far more. There needs be the ability to build,
repair, and sup-

ply the ships and all the accessories for their successful
operation againstcompetition. This includes arrangements by virtue
of which there is no

disadvantage in foreign ports; better still are ports at or near
foreign

markets which are owned or controlled to advantage. In any case,
ade-

quate fueling arrangements, sufficient communication facilities,
insurance,

banking connections, commercial agents on shore, etc., are all
required.

A full-sized, overseas mercantile establishment is a costly
affair-so costly

that it is likely to run only at a net loss; many have so run
and are doing

so at present.

Then why struggle with a merchant marine? Trade in this world
is

highly competitive and it tends to be unfair competition. A
slight ad-

vantage of any sort may mean the difference between success and
failure.

Such advantages, and disadvantages, frequently come from the
ownership

of the transportation. What has happened along those lines is
well enough

known to make manifest the desirability of possessing a merchant
marine

--even if it does run at a loss. And there is another factor,
based on thefundamentals of international economics, which is at
least as important-

and somewhat more tangible. Money paid to a foreign merchant
marine

goes out of the country and is directly entered into the adverse
side of

the nation's balance of trade. Ifthe freight charges go to one's
own mer-

chant fleet, they flow back into the country. Those are the
circumstances

which lead governments to foot the bills in subsidies in some
form. So

much for conditions during peace.During war, if neutral, a
nation is even more likely to be at a com-

mercial disadvantage if it does not possess a healthy merchant
marine.
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Having one not only avoids those unfavorable conditions but
enables a

people to make full use of the trade opportunities which arise
during war.

If at war, the role of a merchant marine needs only a mention.
Thecommercial circumstances are likely to be too complex for
analysis; but

it seems safe to say that the cost of a war will be much greater
to a nation

without merchant shipping than to one which has it. As an
auxiliary to

the fighting forces, in a Maritime War, the value of a merchant
marine

is evident. It is a plain necessity. From the purely naval
standpoint, it

is difficult to differentiate merchant ships from strictly
combatant ships.

Three hundred years ago, ships changed from peaceful merchantmen
.to

men-of-war almost over night. They did it also during the last
war. Abelligerent with a navy but without merchant shipping is at
an enormous

disadvantage against an opponent having an equal navy plus a
good mer-

chant fleet. In evaluating the power of the British Navy,
merchant ship-

ping must not be forgotten.

Navies, the final element of sea power, are a necessity durints
peace

by virtue of potentiality and an essential in maritime war.

A navy must have combat ships but also, what is so often lost
sight

of, a personnel for them; there is also required the shore
establishmentsand bases for building, repair, and supply. The
primary function of a

fleet is to control sea communications for the interests of its
own nation

and their denial to the enemy. To fulfill this function a fleet
must have

the highest mobility. That is, it must be "foot-loose" and able
directly

to apply its own power where it will do most good. A defensive
role,

where some point or line must be continually covered by combat
ships,

is weakening.

Avoidance of that situation means, in the long run, bases. It is
best

that they be established for the particular purpose but the
facilities of a

merchant fleet base can be made to answer the purpose. Whatever
its

origin, the essential qualities of a naval base are three, and
in order of

importance, as follows:

Geographical position.Adequacy to the task of "tending" the
fleet.Defensive power.

Bases are even more necessary than when technical development
was at a

lower stage; the industrial equipment and skill must be much
higher and

geographical situation is even more vital. Incidentally,
geography is the

only one of the three requirements which cannot be artificially
supplied

C)rincreased.

So much for a brief mention of the Elements of Sea Power.
They

are not given in any order of importance; it is not possible to
do so for

general application. The elements are inter-connected and their
relative

importance must vary for specific nations. It should be clear
that, inthe
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aggregate, the magnitude is so great that Sea Power is not
attainable for

small and weak nations. Also, without it, no nation is likely to
be a

great factor in the affairs of the world at large.

THE UNITED STATES AS A SEA POWER

On this continent our position is generally favorable-from
the

strictly defensive standpoint, very favorable. We have an
extensive area,

but it holds a numerous people. We have long land frontiers, but
there

is little military strength opposed. Hawaii, Alaska, Panama, and
our

Ca,r,ibbeanpossessions are geographically detached but nearer to
our

citadel than to any foreign source of strength. We have no great
wealthof natural harbors, and the improvement and maintenance of
harbors

commensurate with present and future requirements is expensive.
The

Pacific Coast is four thousand miles from the Atlantic Coast.
That seems

a dangerous lack of contiguity but the Canal makes the lines
internal.

Even counting these draw-backs, our geography is defensively
strong;

all real danger is across some ocean. That circumstance works
both ways,

-we have far to go to wage an offensivewar.

Our commercial geography is none too good. We have an
advantagein trade with northern and westei-nSouth America and a
stand-off for the

remainder of it. But numerous peoples-and that means
markets-are

in Europe and Asia. The distance and lack of anything favorable
in

most foreign terminal facilities involves a handicap.

The Philippines are a special case. The weakness in military
geog-

raphy is too evident. From the economic aspect the situation is
reversed.

The Philippine Islands are rich and are estimated capable of
supporting

ten million; what that means to a people which trends so
strongly to ex-

pansion, as we do, is manifest and is one thing. Another, and a
more

important one, is that Manila, which is set in the midst of
these rich

natural resources, is well located for a most valuable center
for much of

the far east. It is not as well placed for the China trade as,
for instance,

Hong Kong and the Japanese ports; but it is relatively near to
the East

Indies and to Australia. Anyhow, it is clear that in the
Philippines is

our only chance for our own commercial point d'appui near to a
greatforeign market. Moreover, half the people in the world live
near it.

Our strength in natural resources needs no statement. We do tend
to

exhaust them too rapidly and have begun to import raw materials
of sev-

eral varieties. A more evident development-l'ihich has grown
within a

generation-is that l'ie now manufacture more than we produce. We
are

definitely in the cycle,-production, commerce, markets;
competition is

not going to be easy and l'ie shall need all the advantages
which we are

likely to get. Another change in our economic situation has
taken placewithin ten years. We are now the creditor nation of the
world; we have

more to defend than we have ever had. Also l'ie possess the
wherewithal
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to invest in and the agencies to produce all the material
elements of

sea power.

There is no current damor on the part of Americans to go
overseas

on commercial pursuits or to go to sea. There are both
pessimistic and

optimistic opinions on their aptitude for it. On the one hand is
the evi-

dence of trend toward luxury and ease of living; also the
multitudes who

herd into our cities. Opposite are the others who, being by
nature pioneer-

ing and venturesome, move outward. However, the increase of
population

and natural cvolution will make it increasingly difficult to
make a satis-

factory livelihood at home. The movement outward will soon have
more

inducement and there seems no reason to think that when such
stage isreached our people will not so move.

As far as sea power is concerned, there is nothing at fault in
the char-

acter of our government. It reflects, of course, the ideas of
the public,which for generations has been centered on internal
affairs more than is

the case with most other peoples. Such is still the condition.
But during

the last four administrations there has been shown a disposition
to look

farther ahead than before and to be considerably in advance of
the people

in all that concerns sea power. The latest evidence is the
continued en-deavor of the current administration to improve the
status of our mer- -

chant marine.

Our merchant fleet is large but there is included a great
proportion

of inefficient ships and it is not well-balanced in types. Our
building

capacity is adequate but is rusting out from disuse; our yards
have not, as

a whole, been highly efficient.

Our operation of ships does not, in most cases, enable us to
break

even with foreign competitors. Throughout the world competition
isextraordinarily severe; we are relatively inexperienced in a
calling in

which other nations are backed by long experience-and this
applies to

the shore agents, establishments, etc.

The restrictions of our coast-wise trade to our own flag is
highly

effective toward supporting our own merchant marine; but there
its ad-

vantages stop. The commercial connections abroad, insurance
arrange-

ments, electric communications, and facilities in foreign ports
are not

favorable. There is nothing really concrete about it, but we, as
new-

comers, are too dependent on foreign good-will, and the older
established

shipping lines are naturally better served. For them, moreover,
govern-

ment subsidies are usual. We continue the competition but the
outlook is

far from a rosy one, and whether we shall even succeed
incarrying fifty

per cent of our ovrn commerce (which is what has been aimed at)
is

problematical. It can only be hoped that improved conditions
will insure

at least that much.The status of our combat fleet, as an element
of Sea Power, is not

in our present province.
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An R. O. T. C. Target PracticeBy CAPT. C. D. Y. OSTROM, C. A.
C.

Second Prize Target Practice Essay Competition

MUCH interest in the activities of a Coast Artillery Reserve
Officers'Training Corps Camp frequently is evinced. This interest
shouldbe encouraged and satisfied. The subject seldom is discussed
in such form

that the Corps generally may know what is required of these
students or

what is accomplished by them. Fifty R. O. T. C. students from
three dif-

ferent universities attended a camp held at Fort Casey, Wash.,
during the

past summer. Small as their number was, service practice was
held on the

12-inch mortar, lO-inch, 3-inch, and 155-mm. guns. The schedule
was so

arranged that each student performed duty in the range section
of one

battery, gun section of another, and ammunition or reserve
section of a

third. All practices were considered satisfactory or better, in
each casethe practice being conducted entirely by students. Being
more familiar

with the practice held on the 155-mm. guns, I shall describe
it.

This battery was assigned the problem of adjusting fire on a
fixed

point. Other firing being at moving targets, it was considered
that such

a problem would well round out the program. The group
commander

desired that the range be as great as reasonable certainty of
satisfactory

observation of fire would permit. This was estimated to be in
the neigh-

borhood of 10,000 yards.There was assigned to the battery a
sufficient number of students to

provide a battery commander, a small B. C. detail, and one
complete gun

section. But one gun was available, nor was there sufficient
personnel to

man more than one gun. Students were assigued to duties without
regard

to the college from which they came. Spotting for all practices
was con-

ducted by a student spotting detail under supervision of the
group com-

mander.

Prior to attendance at camp, all students assigned to this
battery had

received some instruction on the 155-mm. gun at their colleges,
the amount

being quite variable, depending both on the method of
instruction at the

colleges and the number of years the student had heen
inattendance at his

university. Most had participated in or had witnessed the firing
of this

type of gun. Many had received instruction in gunnery. The
battery com-

mander had fired an adjustment problem with the 3-inch field gun
at a

week-end camp held at his college. At the camp, the 3-inch and
lO-inch[II]
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gun practices had already been fired, affording the spotting
detail valu-

able experience.

The battery commander was furnished a chart of coordinates of
bat-

teries and stations in the defenses. From this he selected
suitable data

for orienting his battery. A simple triangulation system of two
triangles

sufficedto determine the gun position. Three observing stations
pertain-

ing to the defenses were selected, two observers manning
instruments in

one of these stations. The two R. O. T. C. spotting observers
manned one

base line to give data for adjustment of fire while two regular
observers

recorded data for later checking and analysis. The gun was laid
in the

selected direction for firing and the deflection to the aiming
point, a pointof known coordinates, was read. Selecting a map range
of 10,200 yards,

data was computed by members of the B. C. detail for the
orientation of

the observers and for the construction of the impact charts.

As no target was put out, each observer was sent the azimuth to
the

selected target position from his station. The impact charts
were drawn

to the scale of 1:5000. The spotting observers used
Warner-Swasey Azi-

muth instruments, Model 1910, so the observing station rays on
the spot-

ting impact chart were graduated to correspond to the splash
deflectionscales on those instruments. The observation rays on the
checking impact

chart were graduated in degrees and hundredths of azimuth to
correspond

with the readings from the Lewis DPF's used by the checking
observers.

The least reading of observing rays on each chart was ten
one-hundredths

of one degree. The usual mil rays were put on the charts from
the gun

position with a least reading of two mils. Instead of the usual
range

graduation in yards, the spotting impact chart was graduated in
terms of

mils change in elevation. At the selected range a change of one
mil in

elevation corresponded to a range change of twenty yards. Each
mil line

was drawn on the chart, each fifth one being more pronounced and
being

numbered. The spotter reported to the battery commander the
number of

mils change in elevation corresponding to the range deviation;
as, "short

5," rather than "short 100." This relieved the battery commander
from

having to convert yards of range deviation to the corresponding
change in

elevation with the resulting fractions of a mil. Iteliminated
that possiblesource of error, saved time, was as accurate as the
sighting quadrant, and

generally tended toward simplification of plotting and computing
during

fire. The firing table probable error was 80 yards or 4
mils.

The battery command post was established within sight of the
gun.

Commands and firing data were transmitted to the gun by voice
and were

recorded on a blackboard which was readily visible from the gun.
The B.C. detail consisted of the battery commander, an operator on
the tele-

phone line to the spotter, and a recorder who also plotted the
batterycommander's record of range deviations. During practice the
battery com-
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mander conducted and adjusted fire without assistance. One
instructor

acted as safety officer, one as time keeper, and one as pointing
checker,

but, except as required by the performance of these specified
duties, did

not assist or interfere with the practice.

The gun commander conducted the gun drills, taking care to
train

reserves for each position. The depth of ramming was measured
fre.

quently, being found as accurate during firing as during drill.
The drill

was followed strictly as prescribed, though it is believed time
could have

been gained by diverging from it. A projectile dump was
established in

rear of the piece while powder was served from the magazine of a
nearby

battery. As the services of Nos. 10, II, and 12 were not
required during

drill, they cleaned projectiles during these hours and filled
them with

sand to normal weight. The gun and carriage were carefully
cleaned and

tested. Bore sighting revealed a 9.mil instrument error in
direction while

BATTERoY CO:\DrA"IDER'S RECORD

15 5-M M. G UN BATTERY-FORT CA.SEY" WASH.-]-VLY 1 5, 1 92 5

Corrections Ordered Deviations Reported Data Ordereda

.Yo, Elevation Deflection Elevation. Dejlection Elet'ation.
Deflection- M i l s - M i l s - .Uils - M i l s - M i l s -
Mils

I

1

I279 755 short 16 left 6 + 16 - 6

2 313 749 short 5 right 1 + 3 03 316 749 over 1 right 2 0 04 316
749 over 1 right 2 0 + 1

I

5 ! 316 750 over 3 line6

I316 750 over 7 line

7 316 750 hit line8 316 750 hit line -2 0

I,

9 314750

short5 line10 314 750 short 2 line

II 314 750 o,'er 2 line12 314 750 o,,'er 4 line 0 0

a clinometer test showed no quadrant error. A level on the
trunnions

showed the left gun trunnion 6.3 mils above the right. The Mark
IIIprojectile, sand filled to normal weight, with the Mark IlIA
adapter and

hooster and type 4O-S closing cap was used. DuPont CP
X1760-1918

powder was issued, the normal charge only being used. There was
no re-liable data regarding this powder at hand from which an
accurate value

for expected muz:zlevelocity could he predicted though ~t was
believed

this certainly was somewhat below normal.

The spotting detail was given instruction in the duties of
meteoro-

logical observers. For this practice, a determination of
ballistic wind

Wasmade shortly before the hour set for firing. Other customary
me-

teorological data were furnished by this section at the same
time.

Making use of this data and using the expected muzzle
velocityprinted on the powder tag, the battery commander computed
his firing
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data. He had graduated the impact chart so that a deviation as
great as

1000 yards short could be plotted and he believed that at least
two of the

four observers would pick up the splash if it were within this
distance ofthe target. He contemplated using the trial shot method
of adjustment if

the first shot fell within two firing-table probable errors of
the target (160

yards) but intended adjusting fire by the method of successive
approxi-

mations if the initial range deviation were greater. He intended
to use

this latter method also in the deflection adjustment. From the
accompany-

ing Battery Commander's Record one may note that the initial
range dev-

iation was considerably greater than 160 yards, so fire was
adjusted by

the second method. The progress of the adjustment may be
followed byan inspection of that record. He made no error in the
range adjustment

but should have increased deflection one mil as a result of the
third shot

instead of waiting until after the fourth. Applying the rules
for this

COMPARISON OF DEVIATIONS

Reported by Replotted from Plotted from Data

ShotlSpottinx St:ction Spotter's Data from Rexular Observers

No. RanKe D~flection RanKe Deflection RanKe IDeflectionYds.
Jfils Yds. Mils Yds. Mils

1 short 320 left 6 short 320 left 6 not observed

2 short 100 right 1 short 100 right 1 short 100 line

3 over 20 right 2 over 20 right 2 short 10 right 14, over 20
right 2 over 20 right 2 over 20 right 1

5 over 60 line over 60 line over 20 line6 over 140 line over 140
line over 100 line7 good line short 10 line short 20 line8 good
line short 10 line good line9 short 100 line short 100 line short
100 line

10 short 40 line short 50 line short 90 lineII over 40 line over
40 line over 30 line12 over 80 line over 90 line over 30 line

method, fire was considered adjusted upon completion of the
practice.

The battery commander prepared the required analysis though the
bat-

tery instructormade up the report of target practice. The
analysis indi-

cates that correct elevation would have been 315 mils with the
deflection

of 750 mils as used. The deviation of the center of impact, had
all shots

been fired with the adjustment correction of the last shot and
had there

been no personnel errors, was determinedto be: range--short 21
yards;direction-zero. An armament range probable error of 37 yards
was

developed, with a deflection prohable error of 0.2 mil.
Fifty-eight per

cent of impacts were within 50 yards of the target. The total
time of

practice was 46 minutes with a corrected time of series of 22
minntes

10 seconds, time being allowed for interference of ships and
mechanical

difficultiesnot chargeable against the battery personnel.
Analysis showed

but one personal error--the gun pointer made an error of -1mil
in

the elevation setting for shot Ko. 2.As stated previously, fire
was adjusted from data fumished by an

R. O. T. C. spotting section, while the analysis was made from
data fur-
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nished by regular observers. It is interesting to compare the
deviationsas determined from plotting both sets of readings. Most
of the discrep-

ancies, no one of them seriously affecting the practice, may be
traced to

oneR. O.T. C. observer who transmitted readings to the nearest
0.005 only.A word concerning the action of the materiel. Over 2000
shots have

been fired from this gun, many using the super-charge. The gun
appears

to fire with small armament probable errors, but all firings
with it in the

o
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l a s t f e w y e a r s h a v e i n d i c a t e d l o w m u z z
l e v e l o c i t i e s f o r t h e d i f f e r e n t p o w -

d e r l o t s used. I a m i n c l i n e d t o h e l i e v e t h
e f o r c i n g c o n e has m o v e d s l i g h t l y

f o r w a r d . T h e gun w a s f O U l l . d t o h a v e a n u
n e v e n a n d j e r k y m o t i o n i n

c o u n t e r - r e c o i l , a n d t h e r e w a s m ~ r e r a
p i d e x p a n s i o n o f t h e o i l i n t h e r e c o i l

c y l i n d e r t h a n w o u l d n o r m a l l y h e . - e x y
e c t e d . T h e s e e f f e c t s c o m b i n e d t o

m a k e i t a d v i s a h l e t o h l e e d t h e r e p l e n i
s h e r a f t e r t h e s e v e n t h s h o t e v e n

t h o u g h t h e d i s t a n c e i n t o t h e p i s t o n w a
s m o r e t h a n n o r m a l a t t h e h e g i n -

ning o f f i r e . T i m e f o r t h i s w a s a l l o w e d t o
h e d e d u c t e d a s t h e c o n d i t i o nc o u l d n o t h e
f o r e s e e n .

T h i s p r a c t i c e d i d n o t d e v i a t e m a t e r i a
l l y f r o m t h e s t e r e o t y p e d . I t s

v a l u e l i e s r a t h e r i n d e m o n s t r a t i n g t h
e r e s u l t s t h a t a r e h e i n g o h t a i n e d f r o m

the R . O . T . C . i n s t r u c t i o n . W i t h l e s s than
a d o z e n h o u r s o f d r i l l a n d
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preparation before practice, it shows the merit in the
instruction on mater.

iel and firing methods at our colleges. It indicates the close
attention to

instruction and the careful application to their duties shown by
our futurereserve officers at camp. The Group Commander forwarded
the report

of target practice with the remark: "This is an excellent
practice--the

problem was solved satisfactorily and the few errors made
compare fav.

orably with those usually made by regular troops."

r-:heroic===~:O :~n=l! standard of achievement to be maintained.
We can i; not be content to rest our cause upon the victory of II :
: Americanarms in Europe as the onlyevidenceof our

love of country and patriotic fervor. We were pre- ipared to die
for our country in that great struggle, I

I . , but if we will live for it with half the devotionof
our

comrades who died upon the battlefields of France, ii America
will become more glorious in peace than ;5 any nation in all
history has ever been in war. We I5 : . !pay small tribute to our
comradeswho "went west"

; if we do not accept the challenge of service to our ! : ' : :
: : ,:: Community,State, and Nation in the peace they paid

I for with their lives. We are heartless indeed ifwei! fail to
heed the call from those whothrew themselvesE upon that burning
altar of freedomand are now crip- I

i : : : : : : .: : : pled, disabled men for life. Little thought
we give : 1 :to the tiny feet we hear patting upon the ground
be-

hind us if we do not strive in our prime to raise 5

higher ideals of citizenship and service to humanity gto pass on
when our columns are halted and they :

sound the march of America's men and women.- ~

I w. A. Sirmon, in Bulletin, IV C. A. District. iI ;
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Antiaircraft Ordnance ---Yesterday, Today

and TOlTIOrrOW

By MAJ. G. M. BARNES, Ord. Dept.

[Reprinted by permission from Army Ordnance]

THE history of antiaircraft artillery docs not go beyond the
period ofthe World War. At least no antiaircraft materiel of any
consequencehad been built prior to that time. During the first part
of the war-field

guns were blocked up to give high-angle fire, and improvised
mountings

were used by both sides. New antiaircraft artillery was designed
and

put into production as soon as possible, so that toward the end
of the war

FIC. 1. FU~CH A:'OTUlIcaAFT Tat:clC ~IOt;:OOT

better types were available. At the same time great efforts were
made to

de\ise suitable fire control methods and instruments. Early
systems were

complicated and so slow in operation that the data were more or
less use.

less when received at the guns. The first tendency was to use
methods

similar to those employed by field artillery against targets on
the ground.

These early systems were not very successful, due to the length
of time

required to compute the data. For example, the Italian Army used
aclever manual plotting system which was very simple and ingenious,
hut,

[17J
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with a target moving as fast as an airplane, it can he
appreciated at once

that systems requiring data to be computed by personnel, read
off from

charts and scales, shouted to the guns, laid off on scales on
the gun car-riages, etc., would never be suitable for directing the
fire of antiaircraft

guns against aircraft.

Also, for the most part, powder time fuses were used. These
early

fuses gave erratic results at the higher altitudes.
Notwithstanding the

crude fire-control apparatus, powder fuses, low-velocity guns
and impro-

vised carriages, antiaircraft artillery fulfilled important
missions in pro-

tecting troops, concentration points, cities, etc., frOIll
aircraft. The records

made with the antiaircraft materiel of the World War period are
cited inthe article by l\Iajor l\lettler. *

FIC. 2. 3-J:'tCH A:'OTLURCJU.FT AUTO TUlLER M O U : " O T .
~IODL 1918

In Fig. 1 is shown the is-mm. antiaircraft truck mount. This is
the

unit which )\'as extensively used by the French and also in part
by the

British and American troops. It was characteristic of the best
antiaircraft

materiel of the World War period, and it was with such guns that
the

records of the war, previously referred to, were made. This unit
was con.

structed by mounting 75-mm. field guns on special auto trucks.
Time

would not permit the construction of special guns. It is now
considered

that such a gun is too low powered for antiaircraft fire. Our
Army also

has a number of very similar units built in the emergency by
mounting

American 75-mm. guns on White trucks. These units have been set
aside~for ~raining purposes.t~~

.See tbe Co.A.ST AaTIL.LU.T JO(;L"fll lor Dece~: 1925.

-
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During the same period the Ordnance Department was hastening
the

construction of a large number of 3-inch antiaircraft guns of a
more pow-

erful type. \'\Then the Armistice came, many units had been
completed,

and these now form the principal mobile antiaircraft material in
the hands

of our troops. This weapon is known as the 3-inch antiaircraft
auto-trailer

mount, Model of 1918.

The gun shown in Fig. 2 has a muzzle velocity of 2400 feet
per

second when firing a 15-pound projectile, and is a distinct
improvement

over earlier types. This is the gun now being used for the
antiaircraft

tests held this season. the results of which arc given later.
This materiel

flc. 3. A:-;yu.acaArr DATA CO;Hpt:n:a. ~IODEL 1917 Flc. -I.
\\"1:'00 A.~D PARALLAX CO~.(p1:n:.

is now sewn years old. Antiaircraft defense is a new art which
is being

developed rapidly. These guns can therefore not be considered as
modern.If funds were available, these weapons could now be replaced
by antiair-

craft guns many times more effective.

PRESE:\T FIRE CO:\TROL EQUIP~IENT

The fire control equipment for these guns was built during the
same

period, and will be very briefly described-in order to make more
clear the

great improvements in instruments for directing the guns, which
are .now

in progress. Again it should be noted. that all results obtained
in target

practice up to and including the season of 1925 have been made
with the.
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equipment about to be described. Doubtless several years will
elapse

before funds will be made available for equipping regular
regiments with

the newly developed apparatus.

167

166

165

161

164

168

FIC. S. MTDlETn. ~IODD. 19'20

The fire-control equipment for each 3-inch antiaircraft batter)'
of the

1918 materiel consists of the following instruments, in addition
to the

sight mechanisms on the gun carriages: 1 Data Computer, Model
1917

(R. A.) (Fig. 3) ; 2 Altimeters, B' and B" instruments (Fig. 5);
1 Windand Parallax Computer (Fig. 4); 1 Fuse Setter for each
gun.

These instruments were selected from the best, developed up to
1918.
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At the present time the gun carriage is equipped with the
telescopic

sight attached to the traversing part of the carriage by means
of which

the gun can be kept trained on the target.

The angle by which the gun must lead the target in the
horizontalplane is set off on the horizontal deflection sight
scale. The carriage is

also equipped with an elevation disc actuated by the gun when
elevated.

By means of this mechanism the gun can be given the proper
vertical lead

and super-elevation.

The horizontal and vertical leads together with the proper fuse
set.

ting are computed by the data computer (fig. 3).

This instrument is equipped with two telescopes, one of which is
used

for following the target in direction and the other for
following the tar.get in angle of site. If these telescopes are
kept continuously trained on

the target, the angular velocities in both planes can be
measured. By

multiplying these velocities by the time of flight of the
projectile, the

future position of the target can be obtained and the lateral
and vertical

angular displacements or deflections for setting the guns to the
predicted

position of the target computed. The fuse setting can also be
determined.

These data are computed by this corrector, which is of French
design.

The data obtained from this instrument are at the present time
telephoned

to the gun as soon as read from the instrument.

In order to compute the data indicated above, it is necessary to
know

accurately the altitude of the target. The altimeters (Fig. 5)
supply this

information.

Two of these instruments are placed at the ends of a measured
base

line. The two telescopes are continuously directed at the target
and read-

ing taken simultaneously. The altitude of the target in yards is
thus con-

tinuously measured and set into the corrector.

RECENT TARGET PRACTICE RESULTS

The results which have heen obtained during the season 1925 with
the

3-inch A. A. gun, model 1918, and fire control, are interesting.
It would

not he possible thoroughly to cover these tests in an article of
this length.

The table submitted below was selected at random and shows in
a

brief way the results ohtained hy one antiaircraft battery in
firings held

between May 22 and July l.

The target fired upon was a cloth sleeve in the form of a
truncated

cone 5% feet in diameter at the large end by 3% feet at the
small end andabout 20 feet long. This target is towed by a bombing
plane at the end

of a 2100-foot ",,-ire.The target is about one-fourth the size
of a modern

hombing plane which would have a wing spread of 74 feet 2
inches, a

length of 42 feet 7 inches, and a height of 14 feet 8 inches.
The altitude

of the target varied between a mile and a mile and a half, while
the hori-

zontal ranges varied between two and three miles. At these
altitudes this

small target looks like a small speck and, unless the day is
exceedingly
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clear, cannot be seen with the naked eye. On the other hand, the
plane

itself is plainly visible. It is hoped that it will eventually
be possible to

provide a larger target which can be seen more easily.

The second column of the table shows the number of
hypotheticalhits. To calculate hits other than those represented by
actual holes, an

observer rode in the towing plane and another was stationed on
the

ground, bursts above or below the target being watched by one
and those

ahead or behind by the other. Bursts are considered hits when
they occur

within 50 yards of the target as viewed from the ground, and
within 35

yards short to 15 yards over as viewed from the plane.

The third column gives the actual number 'bf shrapnel holes
found

in the targets, while the fourth column shows those targets
which werelost at sea and could not be recovered for the purpose of
counting the

holes.

The table shows that out of eleven targets used, one was shot
down,

five had-four or more shrapnel holes each, four were lost at sea
and may

or may not have had holes, while three targets showed no
holes.

The records of this season's antiaircraft target practice, of
which the

above is a fair sample, have been very impressive, especially
when it is

known that such results have been obtained with guns,
ammunition, andfire-control instruments now seven years old.

ANTIAIRCRAFT ARTILLERY PRACTICAL RESULTS

Date of Tareet (RecofJ~.Ammunition

Record PreliminaryHypo. Actual "tT.R.Firint Hits Hits ~red or
Lost) Expenditure or Test

May 22 None None Recovered 12 PreliminaryMay 26 2 9 Recovered 52
PreliminaryJune 2 2 None Recovered 71 Prelimina.ryJlme 3 2 T.. shot
down Loot 52 Record

Jlme 4, 4, ? Lo.t 79 RecordJune 10 2 ? Lo.t 86 TeotJune 17 and
18 6 II Recovered 180 Record

June 22 6 ? Lo.t 65 RecordJune 22 8 10 Recovered 185
PreliminaryJlme 24 4 17 Recovered 179 RecordJnly I n 4 Recovered
183 Record

47 51 1 1 4 4

TARGET PRACTICE WITH MACHIl'
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THE ANTIAIRCRAFT PROBLEM

Before describing the developments of future antiaircraft
artillery it

is of interest to know what performance may be expected from
future

airplanes.The table below gives the maximum speeds, ceilings,
and rates of

climb of various types of planes. Observation and bombing
operations

areusually carried out at altitudes well below the ceilings of
the airplanes.

Type of Airplane.Max. Ceilint He;'8ht :Maximum Speed of Airplane
Rate af Climb

in Feet Miles peT Hour Ft. per M'inlte

Pursuit 27,000 140 to 190 1500Obse-rvation 18,000 to 21,000 no
to 160 750

Light Bomber 17,000 90 to 120 Heavy Bomber 12,500 90 to 100
650

The ceilings, rates of climb, and maximum speeds given above
are

those which will probably be obtained with planes now under
develop-

ment and should be considered in designing future antiaircraft
artillerymateriel. .

Fig. 7 shows the effective ranges of our existing antiaircraft
guns as

well as those of the new materiel now under development. These
data

show that the ceilings of airplanes are well below those of
antiair-

craft guns.

FUTURE ANTIAIRCRAFT MATERIEL

In the post-war development of antiaircraft materiel, the
following

types of weapons are included: Cal. .30 machine guns and mounts;
Cal.

.50 machine guns and mounts; 37-mm. full automatic guns and
mounts;

3-inch A. A. guns on mobile carriages; 3-inch A. A. guns on
fixed car-

riages; 105-mm. A. A. guns on fixed carriages.

Machine Guns.-That machine guns have an important place in
anti-aircraft defense is now becoming well established. The caliber
.30 ma-

chine gun was used during the war for antiaircraft fire, but
little was

done towards developing special mountings of fire control
instruments.

The caliber .50 machine gun is a post-war development and will
provide

a gun with the high rate of fire of from 400 to 500 shots per
minute, a

more effective projectile, and a greater range.

Under the present scheme for firing machine guns, a vertical
wall of

projectiles is established just ahead of the plane, and this
wall is main-

tained until the plane has passed through.

Special sights have been designated to permit the gunner to
build

this wall just ahead of the plane, and to inform him when the
.plane hasPassedthe wall, so that he can continually repeat the
operation.

Further developments will doubtless be in the direction of
special

fue-control instruments for continuously measuring speed and
range of

target, and more refined sights.
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Machine guns due to their great mobility will be relied upon to
pro-

tect columns of troops on the march and for general ground
defense

against low-flying planes.

37-mm. Full Automatic Cannon. - Experiments conducted at theArmy
proving ground have shown that the 37.mm. projectile, when

filled with high explosive and equipped with a supersensitive
fuse is very

destructive, and tests indicate that a single hit would probably
effectively

disable or bring down an airplane.

F lc . 8 . 3 -1 :" OC B A :O Y LU Jt CJ L\ FT G c:s ~IOU:ST. M
OP E L 1923 E

This has led to the pevelopment of a high-powered full
automatic

machine gun of 37-mm. caliber. Experimental models of 2000 feet
per

second and 3000 feet per second muzzle velocities are being
built. The

rate of fire will be about 100 shots per minute with a
projectile weighing

1% pounds. The projectile being developed for this gun will
contain a

high explosive charge and will be fitted with a supersensiti,'e
fuse designed

to explode on contact' with airplane fabric. The projectile will
also have

a tracer designed to burn for ten seconds. The tracer should
prove val-uable in assisting the gunner to place his stream of fire
on the target.
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3-inch and lOS-ul1n. (4-inch) Antiaircraft Guns.-The principal
im-

provements in antiaircraft guns have been in the direction of
increased

muzzle velo~ities, improved traversing and elevating mechanisms,
and

more stable and rigid carriages.

The 3-inch antiaircraft mount, J\lodel of 1923-E, has been
designed

eventually to replace the 3-inch antiaircraft auto-trailer
mount, Model of

1918 (Fig. 8). While the muzzle velocity and power of this gun
have

F lc. 9 . 3 -t:O O;C H A:"TLUB(.B..lFT Gt:~ ) ,! o. .: :s y. )
,I OD EL 19 17 , ~n

been materially increased, the total weight of the unit has been
decreased.

Similarly the 3-inch antiaircraft mount, Model 1917 MI (Fig. 9),
will

replace previous fixed antiaircraft mounts. The 105-mm.
antiaircraft gun

will provide a more powerful type.

PROPOSED NEW FIRE CONTROL EQUIP~!ENT

Time of Flight.-Undoubtedly the most important single element
inthe antiaircraft problem is the time of flight of the projectile;
that is, the
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time which elapses from the fire of the gun until the projectile
reaches

the point of burst. Time of flight is a very important element
because

firing data must be calculated to give the location of the
airplane at the

end of the time of flight. If the time of flight is long and the
airplaneis flying a curved course, the position of the airplane at
the end of the

time of flight may be entirely different from that expected. If,
however,

the time of flight is short, the plane will have less chance to
change its

path, and the predicted position of the target at the end of the
time of

flight will correspond more nearly with its actual position.

Another important time factor which must be added to the time
of

flight of the projectile is the so-called "dead time." The dead
time in-

cludes the time between the determination of the fuse range and
the firingof the gun. This is the time required for sending the
firing data to the

guns, setting deflections, fuses, etc. The fire-control
instruments now in

the hands of troops are designed for a dead time of eight
seconds.

Itis evident that the time of flight and the dead time must be
keptas small as possible. The time of flight can be reduced by the
use of

higher velocity guns and improved stream line projectiles. The
muzzle

velocity cannot, however; be increased indefinitely due to the
rapid eros-

ion of the guns at the higher velocities. At the present writing
2600 to

2800 foot-seconds seems to be the maximum practical velocity for
the3-inchguns.

The dead time can be materially reduced by the use of
automatic

instruments for computing the firing data by transmitting data
electrically

and by the use of automatic fuse setters, etc. With such
instruments it

should be entirely feasible to reduce the dead time to three
seconds for the

3-inch gun. These improvements in materiel should mcrease the
effective-

ness of antiaircraft materiel many times.

The trend of development in antiaircraft fire control is towards
theindirect method. A diagrammatic sketch of a battery of 3-inch
antiaircraft

guns, Model of 1923, is shown with the necessary fire-control
apparatus

in Fig. 10.

The truck show>!would be designed not only for carrying the
fire

control apparatus, but also for furnishing the electric power
for data

transmissiou and lighting. The chassis would therefore contain a
small

generator which could be clutched to the truck engine.

The altitude of the target would be continuously read by means
of

th e steroscopic height finder shown at the right (see Fig. 10),
while thepresent azimuth and angle of site of target would be
continuously meas-

ured by the telescope. These readings would go to the
central-station in-

strument in which all firing data would be automatically
computed. This

instmment would compute the future position of the target and
would

make such ballistic corrections for wind and muzzle velocity of
gun as

Werenecessary. The future azimuth, future angle of elevation,
and future
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fuse number would be transmitted electrically to the gun, where
these

data would appear continuously on the proper dials. The gunners
would

have only to keep the gun continuously set for the predicted
future posi-tion of the target by matching pointers. Fuses would be
set in an auto-

matic fuse setter, the readings of which would continuously
change in

accordance with data from the central station instrument.

The principal advantages of such a system of Case III method of
fire

control and automatic data transmission appear to be as
follows:

(a) Reduction of dead time;

(b) No scales to read, and hence no errors of setting or
readingscales;

(C ) Data is continuous and not intermittent as at present;
there-fore each shot is fired on more accurate data.

Flc. II. SOU.:ooD locATI:"iC DEVICE FOR USE 1:'0 TRACKI:"iC
AIRPLA="'ES AT 1'\ICHT

Sound Listening Devices.-The attack of airplanes from the
ground

at night presents new problems and requires additional
apparatus. Tolocate accurately airplanes flying at high speeds in
the dark, appears at

first thought to be a problem which is incapable of solution.
Fortunately

the difficulties are on both sides, as night bombing operations
also pre-

sent tremendous difficulties to the ayiators in locating the
target to be

bombed. The airplane is located at night by means of sound
apparatus.

The latest type in use is shown in Fig. 11. By means of these
horns of

special design, an airplane can be picked up about eight miles
away. The

horns give the location of the plane in terms of horizontal
angles and

angles of site. Two or more sets of horns separated by known
distances

are usually employed, and the readings sent continuously to a
central
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plotting board. The horn can be depended upon to give the
position of

the moving plane with an accuracy of about one degree. The
plotting

board computes the necessary data for setting the searchlights.
Since the

beam of the searchlight is about two degrees wide, the data
obtained fromthe horns is sufficiently accurate for placing the
beam on the target. The

latest type of serachlight can be controlled from a distant
station or

directly from the plotting room. When the airplane comes within
range

of the gun, several searchlights are snapped on, and the plane
illumin-

ated. The guns can then fire by the same methods as are used for
day fire.

New developments in sound locating apparatus will doubtless
elimi-

nate the plotting system and the horns will be interconnected
with the

searchlights through automatic instruments which will make the
neces-sary corrections for sound lag, etc., and keep the
searchlight continuously

trained. It is also possible that sound apparatus may be so
developed

that the gun can be fired from the sound data without the use of
the

searchlights.

Imagine the moral effect upon an aviator flying a bomber in
complete

darkness, loaded with bombs containing high explosive, none too
certain

of his exact location, when suddenly caught in the searchlight
beams and

almost immediately surrounded by exploding shells. No one who
has

seen night exercises of this nature can believe that night
attacks of planes

against defended ground areas will be one-sided affairs.

To summarize, the writer believes that the antiaircraft
artillery of

the future will develop along the following lines:

(1) More extensive use of caliber .50 antiaircraft machine
guns;

further refinement of mountings and fire control.

(2) Extensive use of a large number of high velocity full
automatic

cannon on mobile mountings, firing high explosive shells of
about 37-mm.

caliber (11,4Ibs.).

(3) Higher velocity 3-inch and larger antiaircraft guns.

(4) Central station director for 3-inch and 4-inch antiaircraft
guns

which will accurately and automatically compute all firing data
and de-

liver these data continuously to the gun.

(5) Electrical transmission of firing data for 3-inch guns and
above

from the central-station instrument directly to dials on the
guns, giving

continuously future azimuth, future elevation, and future fuse
setting,

or in other words, all data required for Case III fire.

(6) Mechanical fuse setters, continuously set.

(7) More accurate fuses for antiaircraft shells and more
effective

fragmentation of high explosive shells.

(8) More refined sound locators or other apparatus designed for
de-

tection of airplanes at night, sufficiently accurate to supply
firing data

directly to the guns without the use of searchlights.
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It is believed that the majority of those who have followed the
anti-

aircraft problem closely feel that the relatively slow-moving
bombing

airplane which must fly at relatively low altitudes and speeds
will becomean easy victim of the high-powered, rapid-fire,
automatically-controlled

antiaircraft artillery of the future .

. . - - - - - -- - .,.. . .I am one who believes that, because
of its in-

trinsic educational and character-building merit, mili-

tary training makes for the individual's personal suc-

cess. Soldierly qualities are valuable in the office,

the shop and the farm as they are on the battlefield.

The same, not a different kind of man, is needed inpeace as in
war. There is no doubt that military

training strengthens a man physically, mentally and

morally and develops those habits of thought and

action which make him a more efficient, capable and

reliable man to work with, for, or under. The prep-

aration that fits anyone to hold his own and to co-

operate v.ith his associates for their mutual benefit

when his life, their lives and that of his country are

at swke will surely stand him in good stead at less

trying and less critical and simpler tasks. Undoubt-

edly soldierly qualities can be and are developed hy

experience, hut the school of hard knocks is slow and

sometimes painful and its teachings are usually un.

timely and unscientific. Military training teaches a

man to find himself in the most formative period of

his life_ I know of no substitute in our educational

system that will so effectively help a young man he-

fore he has actually entered his life work-John W.

Weeks, Secretary of WaT.
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An Interesting Chapter in the Development

of Small Arms

By LIEUT. COLONEL S. G. SHARTLE, 10th C. A.

THE late Samuel Norris, of Bristol, Rhode Island, went as
representa-

tive of the Remington Arms Company to Europe in 1865. _The
latter

half of the 19th century was an important period in the
development of

the breech-loading rifle. The application of this principle
occupied the

attention of the arms experts of the greater military powers.
The success-

ful solution of the problem meant the re-arming of the armies of
all coun-

tries; and this meant a thriving business for the companies able
to place

their orders. The activities in this connection in Europe at
that time may

be shown best by quotations from an article by Mr. Norris,
published in1898, in the New York Times and the Bristol
Phoenix.

"Every European Government was seeking a breech-loading
system

either as a new arm or as a transformation for muzzle-loaders.
The

English Government were about the first to decide, and they
adopted the

Snyder as a transformation, really an American invention. Soon
they

began to transform their Enhelds, the caliber of which was .57.
Some

years later the English Government adopted the
'Martini-Henry'-thename of 'Martini' applied to the breech
mechanism, that of 'Henry' to the

barrel. Again this system was mainly American, the invention of
a Mr.

Peabody of Boston.

"All the Continental Governments were alive to this important
changeof armament. The Germans had years before been the pioneers
in breech-

loaders in their needle gun. Its caliber was .78. In the base of
the ball

fulminate was placed, and the powder was held in a paper case.
When the

trigger was pulled the needle in the bolt shot forward, striking
and ignit-ing the fulminate, and the explosion followed. It had no
effective gas

check, hence the range was very small, and the gas came back
into the

face of the firer. However, the superiority of even this
mechanism over

muzzle-loaders was show-nin the war between Prussia and Austria,
and

this hastened the efforts of Austria to get a breech-loading
system.

"A grand commission was appointed in Vienna, the president
of

which was the Archduke William, cousin of the Emperor. The
commis-

sion tested many systems, and decided to recommend to the
Emperor the

'Remington.' His Majesty was invited to the arsenal to see the
arm, and,

[33]
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as was expected, to approve of its adoption. He came with a
staff of

some seventyofficers. After the inspection he was invited to
fire the arm.

I was present and remember well the brilliant gathering on the
green infront of the targets. A young officerfirst fired the
'Remington' most satis-

factorily, then the Emperor took the arm to fire. This arm and
the cart-

ridges had beenmade in Vienna to conform to the ideas of the
commission

as to caliber, form of bullet, and charge of powder. American
metallic

cartridge machinery was unknown in Austria at that time, hence
the cart-

ridges used for this trial, which were rim fire, were very
imperfect. The

very first one used by the Emperor failed to ignite; all others
were suc-

cessfully fired. This failure, with which the arm had nothing to
do,proved fatal in Austria. All the newspapers attacked the
Government for

considering the arm, echoing the wishes of the hundreds in
Vienna at that

moment who were interested in other arms. Itwas even cabled to
Provi-

dence that an accident had occurred to the Remington in the
hands of the

Emperor-a wicked misrepresentation. So fiercely was the
Government

assailed that the adoption of the Remington was abandoned, and
trials

of all systemswere stopped. A few months later theytook up the
Wendel

arm, an Austrian invention, destitute of merit, and adopted it.
The Caliber

was about .43. Still later that Government adopted the
'Mannlicher'

system.

"Meantime the French Government were testing many systems.
They

inclined to the 'Remington,' and gave a small order of the
dimensions

they desired for exhaustive trial. At the moment this order was
received

in America an improvement had been made in that arm and much
valua-

ble time was lost in their delivery in Paris. Gen. Le Boeuf,
President ofthe Committee of Artillery, was greatly annoyed at the
delay, and as war

clouds were gathering they hastily decided on the 'chas~pot,' a
bolt

needle gun, using what was called a silk cartridge--that is, the
case which

contained the powder was made of silk, in the end of which was
placed the

fulminate and the needle by means of a spiral spring in the bolt
whenthe

trigger was pulled passed through and exploded it. For the
purpose of

preventing the escape of gas at the rear, what was called the
tete mobile

made of rubber was fixed on the end of this bolt. This entered
the cham-ber, the explosion compressed it, and theoretically it was
expected that it

would prevent all gas and the debris from the burnt silk case
coming out

at the rear. This was not wholly realized. The debris did pass
into and

around the bolt, clogging the spring and the easy and proper
movement

of the bolt in the shoe in which it moved. After six or eight
shots I have

seenthat the bolt could not he moved unless lubricated
w-ithwater.

''The Greeks closely followed the investigat~ons of the French
at

Vincennes, near Paris, and they decided on the Remington, and we
made a

contract for 15,000. These finally wlmt to France during the
Franco-

Prussian War. The Danes made exhaustive trials in Copenhagen,
and de-
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cided on either the Remington or Peabody, and sent a commission
to

America to contract for one of those arms. My brother, Mr. John
Norris,

devoted himself for some time to this effort, and finally the
Minister of

War, Gen. Rassloff, advised me to follow his commission to
America, as

the decision would be made there, but he would not give any
assurance

that the decision would await my arrival. .~owever, I went. It
resulted

in a contract for 30,000 Remingtons, which was followed by other
con-

tracts. This was in 1867. Almost simultaneously my brother made
a con-

tract with the Swedish Government for a large quantity of
Remington

mechanisms,they proposing to complete the arm in Sweden. This
they did.

"Meantime the Spanish Government had officers in America.
TheRemington was decided on by them for Cuba and orders were
given.

Then followed trials at Madrid, and the Remington became the
adopted

arm of that Government. I made three contracts in behalf of the
Messrs.

Remington, viz., for 10,000, 50,000 and 130,000. The Spanish
Govern-

ment had on its hands the war in Cuba and with the Carlists
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