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The Field Artillery Journal

Vol. V JANUARY-MARCH, 1915 No. 1

ENTRACTS FROM LECTURES DELIVERED AT THE SCHOOL
OF FIRE FOR FIELD ARTILLERY.

BY MAJOR EDWARD P. O'HERN, ORDNANCE DEPARTMENT.

December, 1914.
RECENT IMPROVEMENTS IN OUR SERVICE ARTILLERY MATERIEL.
Model of 1913 3.8-Inch Howitzer and Carriage.

The 3.8-inch howitzer and carriage, Model of 1913, are similar in
general to the 3-inch gun and carriage. Many of the parts of the two
types, except the gun and recoil parts, will be interchangeable.

The limits of elevation for the howitzer are, however, not as
great, being from minus 5 to plus 10 degrees without sinking the
trail.

On account of the lower velocity, the howitzers are not well
adapted for anti-balloon work; hence it was not considered necessary
to provide for a greater angle of elevation than 10 degrees.

The recoil of the howitzer varies from 37 inches to 26 inches,
depending upon the elevation, the shorter recoil being for the highest
elevation. It has a total of 45 degrees traverse, the same as the 3-
inch. The howitzer and carriage tested at Rock Island are being
forwarded to Sandy Hook Proving Ground for more extended tiring
tests. Upon the completion of this test they will probably be
forwarded to Fort Sill. There are now under manufacture eight
batteries of 3.8-inch howitzers and carriages of the new type.

3-Inch Mountain Howitzer and Carriage.

The 3-inch mountain matériel has been under test by the 4th
Field Artillery since last January. A preliminary report has been
received stating in effect that the present carriage is considered too
complicated and suggesting that a split trail carriage be furnished.

A study of the subject in the Ordnance Office has indicated that
5
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RECENT IMPROVEMENTS IN OUR MATERIEL 7

such a carriage would be more complicated and would probably
make necessary an additional pack.

A total traverse of 6 degrees is provided with the 3-inch mountain
howitzer tested. On account of the general limitation as to size of
parts it seems probable that not to exceed 25 degrees traverse could
be provided with a split trail type of carriage.

The trail of the present mountain gun is so light that it can be
readily moved by one man. It usually seats on the first shot, thus
reducing the importance of providing for a wide traverse on the
carriage. No extended description of this matériel is being given as it
is understood to have been already the subject of a lecture before the
School of Fire.

The following are a few of the general characteristics of this new
matériel: weight of projectile, 16 pounds, muzzle velocity, 900 foot
seconds; maximum range, 1800, 3300 and 5500 yards respectively
for each of the three zones; semi-fixed ammunition; variable recoil;
quick release to bring the gun into a convenient loading position
without disturbing the aim.

The gun and carriage are carried in five packs as follows: Gun,
cradle, top carriage and axle, trail, shields and wheels. Provision is
made for carrying ninety-six rounds per gun, this being on eight mules,
each carrying twelve rounds. Only ten rounds per mule have been
carried in the 2-inch .95 matériel. The increase has been due to the
abandonment of the wooden boxes or carriers previously used and the
substitution of canvas carriers, the ammunition being in strong tin cases.

Artillery Wheels.

Experiments are being conducted with a number of proposed
improvements in the construction of artillery wheels.

The most promising results are being obtained by the use of
wheels having metal spoke shoes attached to the felloes thus
supporting the end of the spokes.

Harness.

A possible change from steel collars to breast collars is in
contemplation. The decision will depend upon the results of tests
now being made in al regiments in continental United States. The
reports are due by March 1st.



8 THE FIELD ARTILLERY JOURNAL

Favorable report has been received from a limited test by a
battery of the 3rd Field Artillery, in its work at Tobyhanna last
summer.

7.6-Inch Howitzer Matériel.

There have been designed and are now under construction a 7.6-
inch siege howitzer and carriage. This will fire a 240 pound
projectile with a muzzle velocity of 1100 feet per second. At 40
degrees elevation a projectile having the present service type of
head will reach a maximum range of approximately 9450 yards. By
the use of a lighter weight projectile—190 pounds—equipped with
a very long, sharp pointed head, a muzzle velocity of 1350 feet per
second can be secured and a maximum range of 12,250 yards. In
transportation the howitzer and the recoil cylinder are to be carried
in one load and the remainder of the carriage in another. Each load
will be about 8,000 pounds, the same as the present loads for 4.7-
inch gun and 6-inch howitzer.

Light Weight Projectiles for 4.7-Inch and 6-Inch Howitzers.

There is under consideration the question as to the desirability of
lighter weight projectiles in addition to those now supplied 4.7-inch
and 6-inch howitzers, the purpose being to increase the maximum
ranges. The extreme ranges can thereby be increased by from 20 to
30 per cent., an advantage which seems to me to justify the
complication of carrying two weights of projectile.

9.5-Inch Siege Howitzer.

There are now in course of preparation designs for a 9.5-inch
siege howitzer and carriage. This weapon will fire a projectile of 480
pounds with a muzzle velocity of 1,200 feet per second. It will have
a maximum elevation of 40 degrees without sinking the trail, and
will attain a maximum range of approximately 11,000 yards with the
full weight projectile. With a reduced weight projectile the
maximum range can be further extended. For transportation purposes
it is expected to have the system sub-divided into five loads, four of
them comprising the gun and carriage and one the equipment. The
heaviest load is expected to be approximately 11,000 pounds.
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Ammunition Trains.

There are now under manufacture sufficient caissons and other
vehicles for three ammunition trains for 3-inch matériel. Each
ammunition train comprises' twenty-four caissons and limbers, one
store wagon and limber, one battery wagon and limber, and one spare
gun and limber.

Range Finder.

There has been adopted for service a 1-meter base range finder
having the principles of the Goerz instrument tested at the School of
Fire and recommended by the Field Artillery Board for adoption.
Specifications have been prepared and an effort is about to be made to
secure proposals for furnishing a supply to at least complete the
equipment of the regular service. On account of the war in Europe it
seems probable that they will have to be manufactured in this country.
Twelve have already been issued. It is expected to carry them on an
"off" artillery horse, fastened horizontally at each side of the horse.
They can be carried short distances by being suspended in rear of the
saddle.

The following are some of the principal requirements for these range
finders: Power 15, field of view not less than 2.4 degrees; field must be
flat, free from chromatic and spherical aberration, coma, and distortion;
angle of site measuring device in which reading will be obtained by
leveling the level device after the telescope is pointed at the target; must
have convenient method of adjusting for infinity, self-contained internal
adjuster preferred. Range finder is to be graduated up to 20,000 yards.
Mean error in ten readings at each range must not exceed:

10 yards at 1,000
100 yards at 4,000
200 yards at 6,000
400 yards at 8,000
500 yards at 10,000.

Weight of instrument must not exceed 25 pounds. One instrument of
each lot of ten will be jolted for two hours in each of two positions, the
jolting to be such as to give the instrument a drop of 2 inches under its
own weight 30 times per minute. After adjustment the errors must not
exceed those given above.

Each of the instruments that has been given the durability test
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will be subjected to artificial rain for five minues and must show no
leakage into the interior of the instrument.

Observation Instrument.

There has been adopted for service an observation instrument of the
scissors type, to be made under specifications in accordance with the
Goerz instrument tested at the School of Fire and recommended for
adoption by the Field Artillery Board. A supply of these is about to be
procured under the same conditions as described for the new range
finder.

Observation Ladder for Field Artillery.

There has been developed at the Rock Island Arsenal and about to be
forwarded to the Field Artillery Board for test, an observation ladder to
be attached to a 3-inch field gun caisson. This ladder is of sliding and
folding type, is provided with a shield, a seat for the observer, and a
support for an observing instrument. It is made in three sections, the
lower one hinged at the front edge of the caisson chest and the upper
sections telescoping into the raised position. The height is adjustable
between approximately 15 and 25 feet.

The ladder or observation tower is of steel construction and
weighs, with its attachments, approximately 500 pounds. It is
proposed to carry it on the caisson of the store wagon limber, this
having less weight than a limber filled with ammunition. In tests at
Rock Island three and a half minutes were required from the
command to unlimber until the ladder was raised and a man was in
position on top. The ladder was completely taken down and secured
in position in three minutes, but it was stated that these times could
be considerably reduced by experience and drill on the part of the
personnel.

Machine Gun on Caisson.

Three-inch gun caissons are being equipped with means for
carrying an automatic machine rifle pack outfit and seven boxes of
small-arms ammunition; that is, 2,100 rounds. It is proposed to carry
the gun, spare parts and one box of ammunition on the rear of the
caisson chest, and to carry six boxes of ammunition on the front. The
presence of the parts attached to the caisson door does not interfere
with the opening of the door. It is proposed to carry two machine
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guns and 4,200 rounds of ammunition for each battery. The
equipment as worked out at the Rock Island Arsenal has been or is
about to be forwarded to the Field Artillery Board for test. It has not,
of course, been officially adopted.

Panoramic Sights.

There are under manufacture at Frankford Arsenal 138 panoramic
sights of a new model—Model of 1913—differing from the former
model—Model of 1904—in that there is an additional deflection
scale on which deflection differences may be set off without
disturbing the setting of the original deflection scale. Head prisms
are also mounted so that they may be turned about a horizontal axis,
thus permitting targets up to 300 mils above the horizontal plane
being used as aiming points. This change will decrease the difficulty
of selecting suitable aiming points.

Pocket Flash Lights.

There are being procured for issue to the service flash lights of
pocket size. In this type a commercial flash light has been modified
to prevent short circuiting from the exterior. The case is much
stronger than the tubular flash light cases heretofore issued, and in
addition affords better protection for the electric batteries.

Fuze Setter.

In view of the desire of the field artillery that a better fuze setter be
developed, a great deal of thought has been given to that article of
equipment within the past couple of years. It has resulted in various
samples being forwarded to the Field Artillery Board for test and in
other suggested changes not yet developed to the point justifying their
consideration by the board. The types forwarded for test and not yet
reported upon include one in which the fuze setter is rotated while the
projectile is held fast; one in which a latch is provided to prevent the
projectile from being withdrawn until accurately set; one in which an
index is provided to indicate when the fuze is properly set, and the
Greble fuze setter, involving a number of new principles. There has
been very recently forwarded for test by the Field Artillery Board a
bracket fuze setter procured from the Ehrhardt Co., presumably having
all the latest and best features developed by that company. This fuze
setter embodies the principle of setting the fuze by turning a crank. An
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attempt was made to purchase a Krupp fuze setter and a French fuze
setter, but the manufacturers declined to sell samples. Drawings of
the Krupp fuze setter indicate that it differs from the Ehrhardt type
chiefly in that only one turn of the crank is required to set the fuze,
whereas two turns are required with the Ehrhardt type. In the
Ehrhardt type the first turn of the crank in effect rotates the entire
round until the pin in the fixed part of the round comes against a stop
in the fuze setter. The second turn of the crank moves the time train
ring the proper amount, depending upon the setting. In the Krupp
fuze setter one or more extra sets of beveled gears are used, in order
that the two parts of the system may turn in opposite directions; thus
performing both the above functions with one turn of the operating
crank. The greater simplicity of the Ehrhardt type is thought to more
than justify the extra turn of the operating crank.

One of the proposed changes in the service bracket fuze setter as
now being tested at Frankford Arsenal is an arrangement to make the
corrector scale more plainly visible than at present. This is
accomplished by making that scale a complete circle as on the hand
fuze setters of the latest type. This avoids the necessity for a
celluloid cover to protect the internal parts of the fuze setter, the
corrector scale being wide enough to cover the slot for the pointer
arm. The graduations on the corrector scale are on a circle of larger
diameter than on the present bracket fuze setter, and will be much
more easily read.

Another feature being tested out is the addition of a spring
plunger to the operating handle of the corrector scale, so that a
distinct click will be given for each turn of the handle. As each turn
will correspond to one mil change in corrcetor setting, it will only be
necessary for the operator to turn the handle five times at the
command "Up 5" or "Down 5," counting the clicks to indicate when
the proper change in setting has been made. This is a simple device
and it is thought will facilitate quick changes in the corrector.

A third proposed change in the bracket fuze setter consists in
making a casting which includes both the housing and the base,
thereby simplifying the fuze setter by reducing the number of parts.

In order to give greater leeway in using fuze setters, under
abnormal conditions of weather or ammunition behavior, corrector
scales of hand fuze setters, models of 1912 and 1913, are being
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extended to provide for an up correction of 75 degrees, the present
limits being 25 degrees for guns and 30 degrees for howitzers. No
change is being made in the limit of the down correction, or in that of
the bracket fuze setters, those limits being 25 degrees up and down.

Strengthened Fuzes.

On account of the failures of the 21-second and 31-second fuzes
to function due to a breakage of the stock before the fuze had time to
function upon impact, greatly strengthened types have been
developed and are now undergoing test at the Sandy Hook Proving
Ground. The new types are thought to be at least twice as strong as
the older ones. They are to be tested at direct and at inclined impact
against steel plates, the soil conditions at the Proving Ground not
being satisfactory for ground impact. Unless something unexpected
develops at the Proving Ground, 25 rounds of each type now
awaiting shipment at Frankford Arsenal will be forwarded to Fort
Sill for further firing tests.

High Explosive Shrapnel.

There are now under manufacture at Frankford Arsenal
approximately 130,000 rounds of 3-inch high explosive shrapnel,
several lots which have already been completed. These are made in
accordance with the general design of the Ehrhardt type, but have
somewhat heavier cases and larger base charge, thereby securing
increased ball velocity upon burst. There were recently assembled
into complete rounds 10,000 high explosive shrapnel projectiles
procured from the Ehrhardt Co. Their general behavior on test was
excellent, but their efficiency as ordinary shrapnel is marred by the
relatively low ball velocity, 191 foot seconds given by the base
charge and by the light weight (138 grains) of the shrapnel balls.

Shrapnel Efficiency.

The relative efficiency of a shrapnel containing a large number of
light weight balls as compared with one containing a smaller number
of heavy weight balls has not, as far as I am aware, ever been
thoroughly ascertained in this country, nor has the relative efficiency
of a heavy case shrapnel as compared with a light case one containing
a correspondingly greater number of balls. The decision seems
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to hinge on the question as to what percentage of the balls in the two
types will be effective under the usual conditions of fire. All the types
will have sufficient ball density and sufficient ball energy for targets
close to the point of burst, but the heavier balls and those with the
greater velocity, will of course have greater effective range beyond the
point of burst. In the design of the service shrapnel the principle of
heavy case and heavy balls has heretofore been employed. It is
proposed to manufacture and forward for comparative test in
connection with the firings about to be undertaken at Fort Sill samples
of shrapnel embodying the other principles. The French claim that
high explosive shrapnel are undersirable, because they have neither
the efficiency of common shrapnel nor that of high explosive shell
within their respective spheres. The extent of the loss of efficiency as
common shrapnel is indicated by the fact that in the Ehrhardt types the
common shrapnel carries 49.8 per cent. of its weight in balls, whereas
the high explosive type carries only 40 per cent., or about 20 per cent.
less. The high explosive shrapnel when used as shell is undoubtedly
much less efficient than high explosive shell, in at least as far as
concerns mining effect.

It has been reported that the Germans are well pleased with the
work of their high explosive shrapnel in the present war and that the
French are well pleased with the work of their high explosive shell
as will be referred to again later.

Aeroplane Bombs.

There was tested at the Signal Corps Aviation School at San
Diego a few months ago a number of bombs or drop grenades
suitable for use with aeroplanes. Some of these were a pearshaped
variety procured from a private manufacturer and some were an
elongated cylindrical type manufactured at Frankford Arsenal.
The weight per bomb was 15 pounds except that a few of the
cylindrical types were of 50 pounds and of 100 pounds weight.
The results with all types were satisfactory as regards safety and
certainty of action. The pear-shaped type was, however, unstable
in flight, wobbling more or less in dropping, with corresponding
inaccuracy in point of fall. The flight of the elongated type was
very regular and the target practice excellent, most of the bombs
falling within 20 or 30 feet of the desired point on the ground
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when dropped from an altitude of 2,000 feet. All types were
provided with tail pieces to insure steadiness of flight.

Jump of Field Gun.

Firings were made at Sandy Hook Proving Ground some months
ago with a view to determining how much if any the jump of the 3-
inch Field Gun is affected by the following conditions.

(a) Spade at the edge of a hole in the ground into which it would
drop after a small movement of the carriage.

(b) Effect of firing over a parapet close to the muzzle of the gun.

(c) Effect of omitting, elevating mechanism.

The results clearly indicated that the jump was not appreciably
affected by any of these conditions, a conclusion which seems rather
surprising. It demonstrated that such jump as occurs is essentially due
to the lack of coincidence between the center of mass of the recoiling
parts and the axis of the bore. If these be made to coincide, as is being
done with the latest types of guns, there will be practically no jump.

Accuracy Life of 3-Inch Field Guns.

Data as to the accuracy life of 3-inch field guns are limited to
records from the Sandy Hook Proving Ground, where firings are
normally slow, where there is a considerable number of excessive
pressure rounds and some reduced charge rounds.

Under these conditions it has been found that guns become
unsuitable for use in the ballistic tests of powder and fuzes after
about 1,500 rounds. One gun after being fired 2,200 rounds had a
short liner inserted to extend over the part of the bore that was most
eroded. It has since been fired 604 rounds and is probably suitable
for about 200 more before the accuracy becomes impaired; that is,
for a total of about 800 rounds after relining. One gun, after firing
2,446 rounds, was completely retubed and has since been fired 2,250
rounds, and is probably good for 800 more before the accuracy
becomes impaired. This particular tube has shown exceptional
quality as to resistance to erosion. Accuracy firings gave mean
deviations of 1.35 feet and 1,29 feet for fire round groups on a 1,000
yard target for a gun that had been fired 2,094 rounds and was
considered by the Ordnance Board to be unsuitable for tests of
powder and fuzes. A new gun generally gives mean variations
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within 1 foot when fired under similar conditions. It is believed that
a 3-inch field gun will show reasonable accuracy up to 3,000 rounds
under battle conditions and that it will be fairly serviceable
considerably beyond that point.

Anti-Aircraft Gun.

The illustrations herewith show a 6-pounder high velocity
antiballoon gun developed and tested about two years ago. The
projectile weighs 6 pounds and is fired with a muzzle velocity of
2,400 feet per second. Difficulty was encountered in securing a time
train fuze that would burn satisfactorily at that high velocity, so an
order was placed abroad for one thousand rounds of ammunition
which the Ehrhardt people claimed to be able to manufacture with
proper functioning. The delivery of that ammunition has been
stopped by the outbreak of the war in Europe.

The most promising projectile is a high explosive shrapnel in
which the head explodes after having traveled 50 to 75 yards beyond
the point of burst of the shrapnel proper. This gives two puffs of
smoke to assist in ranging. It has been recently reported that the
method in use abroad with common shrapnel is to fire a battery salvo
with fuzes having slightly different settings. This gives four balls of
smoke and greatly facilitates ranging.

OUR APPROVED PROJECT FOR FIELD ARTILLERY MATERIEL AND
AMMUNITION, AND STATUS OF ITS EXECUTION.

Note.—Although the text of the proceedings of the Greble Board
was published in the July-September, 1913, number of the FIELD
ARTILLERY JOURNAL, the portions here quoted by Major O'Hern are
reprinted because they are considered essential to a proper
understanding of a subject which is of interest to every one who takes
an intelligent interest in the military preparedness of the nation.

Field Artillery Project.

The approved project under which the Ordnance Department and
the other departments concerned have been operating in the supplying
of guns, ammunition, etc., for field artillery is that recommended
by the Board of Field Artillery and Ordnance Officers commonly
known as the "Greble Board," convened in February, 1911.
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The recommendations in that report were based on the assumption that
in case of war with a first class power it would be necessary for the
United States to raise at once a mobile force of approximately 450,000
men within the limits of continental United States. The field army was
considered the smallest unit containing all the elements required in field
warfare. The type adopted as a basis for decision as to Field Artillery
was composed of three division and one auxiliary division, since
designated as Field Army Troops; the Infantry component of the
auxiliary division being one, brigade. Based upon the Field Service
Regulations and special directions of the Chief of Staft the number of
guns per division was fixed at forty-eight—that is, one Artillery brigade
of two regiments—while that for auxiliary divisions was fixed at eight
guns per division, or twenty-four guns for a normal field army. This
gave twenty-four heavy field pieces for a type field army in addition to
the forty-eight guns in each division, thus making a grand total of 168
guns for a field army. The tables of organization based upon the Field
Service Regulations show 2.82 guns per 1,000 Infantrymen in an
Infantry division and 3.11 guns per 1,000 Cavalrymen in a Cavalry
division; an average of 2.96 per 1,000 rifles or sabers.

Having in view the natural features of considerable portions of
our own country, as well as that of the majority of those foreign
countries in which operations of United States troops are most
probable, it was prescribed that two divisions out of the total of
eighteen be equipped with mountain howitzers.

Guns for Type Field Army.

For the type field army the Field Artillery of each of the first two
divisions will consist of a brigade of two regiments, three battalions
being equipped with 3-inch guns and the fourth battalion with 3.8
inch howitzers. Each of the first two divisions, therefore, will have
nine batteries of 3-inch guns and three batteries of 3.8-inch
howitzers. For the third division of the type field army the Filed
Artillery will also consist of a brigade of two regiments, three
battalions being equipped with 3-inch guns but the remaining one
with 4.7-inch howitzers. In order to give the 4.7-inch howitzers
approximately the same mobility as the 3-inch field guns, all
vehicles of the 4.7-inch howitzer matériel in the third division will
have eight-horse teams. The third division will thus have nine
batteries of 3-inch guns and three batteries of 4.7-inch howitzers.
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Field Army Troops.

For the auxiliary division or Field Army Troops of each type field
army the Field Artillery will consist of one regiment of three
battalions of two batteries each. Two of these batteries are to be
equipped with 6-inch howitzers, two with 4.7-inch guns, and two with
4.7-inch howitzers. The 4.7-inch howitzer matériel with the Auxiliary
Division will have six-horse teams instead of eight-horse teams. For
the field army containing two divisions equipped with mountain
howitzers, the third division is to be equipped with nine batteries of 3-
inch field guns and three batteries of 4.7-inch howitzers.

Cavalry Divisions.
Each Cavalry division is to be provided with six batteries, a
regiment, of 3-inch guns.
Insular Possessions and Panama.

Plans already perfected contemplated the assignment of the
following mobile forces to stations outside the limits of Continental
United States:

Philippines, 1 regiment ..........ccccceeeeerieeerieeeieeeieeeeee e 6 batteries
Hawaii, 1 1€ZIMeNt ........ccceevverieeiieieeieeieecie e 6 batteries
Panama, %2 regiment ...........ccccoeeeiiiiniiiiieeee e 3 batteries

The Board recommended that one-half the batteries in the
Philippines be provided with 3-inch guns and one-half with 3-inch
mountain howitzers, and that all the batteries in Hawaii and in
Panama be equipped with 3-inch guns. It further recommended that
one battery of 4.7-inch guns and one battery of 6-inch howitzers be
provided in the Philippines. These recommendations have of course
not as yet been wholly carried out.

Total Guns Required.

The Board pointed out that, in accordance with the estimates of
the Chief of Ordnance almost one year would be required to
manufacture the matériel for supplying a single field army, and that
with few exceptions no war within the past forty-five years has had
so long a duration. It was stated that since in a war with a first class
power we would have to raise more than 450,000 troops, a small
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reserve should be added to the guns specified above, and that all the
guns recommended should be procured in time of peace. The
proposed reserve amounted to sufficient guns for one additional field
army, but no ammunition was to be provided for these extra guns.
The 450,000 would be organized into six field armies and two
Cavalry divisions.

Based upon the foregoing, the following table shows the amount and
classification of batteries required for seven field armies, two Cavalry
divisions and for use outside the limits of Continental United States:

United e .
States. Philippines. | Hawaii. Panama. Total.
Type of Gun.
B.a ter Guns. B.a ter Guns. B.a ter Guns. B.a ter Guns. B.a ter Guns.
ies. ies. ies. ies. ies.

3 inch mountain heights......... 24 9% | 3 12 | [ 27 | 108
3 inch field gun .......cccccceuee 732 3 12 6 24 3 12 | 195 | 780
3.8 inch Howitzer... . 144 (oo e e e e 36 | 144
4.7 inch Howitzer... 140 oo oo e [ e e 35 | 140
4.7 inch field gun.... 56| 1 4 | 15 60
6 inch Howitzer........... 56| 1 4 o [ 15 60
Grand Total ................. 1224 | 8 32 6 24 3 12 323 1292

54 Regiments

The total estimated cost of the project as regards guns, carriages,
ammunition trains, harness, etc., but not including ammunition,
which item will be considered later, is approximately $41,000,000.
Of this amount there has been provided to date approximately
$21,700,000, or 50 per cent., leaving $19,300,000 to be provided.
Congress appropriated at the last session for this purpose a total of
$2,725,000. If appropriations are continued at this rate,
approximately seven more appropriations will for six field armies
comprising 450,000 men complete the project. It is to be noted that
the 1,124 guns in the total project will require approximately forty-
eight regiments of field artillery. This is, however, a war basis and
not a peace basis for the field artillery.

I wish to point out here that the Artillery of the regular service
constitutes but one-sixth of that required for the first line of defense
and that under present conditions only four regiments, or one-twelfth
of the required artillery, is available within the limits of continental
United States. There are available at present sixty-five batteries of
organized militia to whom guns and equipment have been issued,
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sued, but many of which are far from a state of training satisfactory
for field service.

If it be assumed that the six regiments of Regular Artillery and twelve
regiments of Organized Militia be available for service in continental
United States it will still be necessary to provide thirty regiments of
volunteers to make up the required forty-eight regiments. Under these
conditions it seems to me the most important work of the officers of the
Field Artillery of the regular service is to assist in developing the
Organized Militia to a reasonable plane of efficiency and to provide
from the regular service a large number of officers of satisfactory
training for service as field officers and captains of the regiments of
volunteers which must be organized in time of emergencies.

Guns Completed.

The following table shows the number of guns and carriages of
each type completed on November 1, 1914, the number on hand and
under manufacture and the additional number required:

Completed Prior to | On hand and under

Type. Nov. 1, 1914. manufacture. Additional Required.

Guns. |Batteries.| Guns. | Batteries.| Guns. | Batteries.
3 inch mountain........................| 4 1 28 7* 80 20
3 inch field............ 500 125 568 142 212 53
3.8 inch Howitzer. 28 7 60 15 84 21
4.7 inch Howitzer. 30 7% 108 27 32 8
4.7 inch gun.......... 42 10% 48 12 12 3
6 inch Howitzer.............c.c.o...... | 32 8 40 10 20 5
Total ....oooveereeeeeeeeeeen 636 159 852 213 440 110

* Six of these batteries are not actually under construction but the funds are being reserved for
them.

Ammunition.

The Greble Board announced the following principles as those
which governed in leading to a final recommendation as to what
ammunition and ammunition trains should be provided:

That, for the 4.7-inch and 6-inch howitzers, the number of rounds
to be kept in the Advance Supply Depot be fixed at double the
number on wheels with the troops. Inasmuch as the extensive
employment of heavy field artillery matériel is, in general, the result
of a very considerable resistance, bringing about a combat of several
days' duration, it was believed that ample time would be afforded
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to make more or less elaborate arrangements, and that, as a
consequence, the plan recommended would assure a sufficient
supply of ammunition for the heavier howitzers.

Spare guns and limbers should be attached to ammunition trains so
that disabled matériel may be replaced. The number of such guns should
be limited and the proportion should vary approximately inversely as the
number of guns of the several types available for the firing line, since the
fewer the guns the more serious the disabling of a single one.

Composition of Ammunition Trains.

Based upon the above principles the Board recommended that the
part of the ammunition train of each division and of each auxiliary
division which carries artillery ammunition consist of one battalion of
three ammunition batteries. Except for those divisions equipped with
mountain howitzer matériel, each ammunition battery will comprise
twenty-four caissons and limbers, one store wagon and limber, one
battery wagon and limber, one spare gun and limber, and such supply
wagons as may be necessary. For the divisions other than those
equipped with mountain howitzers, the first ammunition battery will be
equipped with caissons, etc., of the 3-inch field gun type; the third
ammunition battery will be equipped with caissons, etc., either of the
3.8 or 4.7-inch howitzer type, according to the armament of the
particular division; the second ammunition battery will be a mixed
battery, one-half of the caissons and all other artillery vehicles being of
the type for the 3-inch field gun, the remaining caissons being of the
3.8 or 4.7-inch field howitzer type. For auxiliary divisions, one
ammunition battery is equipped with caissons, etc., for the 4. 7-inch
howitzers; one with caissons, etc., for the 4.7-inch gun; and one with
caissons, etc.; for the 6-inch howitzer. Efficient organization requires
that each battery be commanded by a captain, and be divided into two
half batteries, of twelve caissons each, commanded by lieutenants; that
each half battery be divided into three platoons, of four caissons each,
commanded by sergeants, and that each platoon be divided into two
sections, of two caissons each, commanded by corporals. Cannoneers
should be provided for handling ammunition at the rate of two men per
caisson. It may be pointed out that the above organization facilitates in
every way the supply of ammunition. For example, the half battery
contains a number of caissons exactly equal to the number of guns in a
battalion, the half battery is the appropriate unit to carry out the actual
supply of a battalion in action; similarly the platoon is the appropriate
unit for supplying an isolated battery in action.

The Board considered it is a fundamental principle that the
ammunition supply should be carried on automatically from rear
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to front. It is, therefore, necessary to provide the ammunition
battalions with a personnel destined to maintain the necessary
communication with the firing batteries.

Ammunition for Mountain Artillery.

The following was the Board's recommendation concerning the
ammunition supply for divisions equipped with mountain artillery
matériel:

All of the ammunition accompanying divisions equipped with
the 3-inch Mountain Artillery matériel should be carried on pack
mules. This condition limits the amount of ammunition which can
be carried. It is believed, however, that it is practicable to carry
212.5 rounds of ammunition for each 3-inch mountain howitzer
and that this amount is sufficient, if consideration be taken of the
fact that the terrain in which mountain artillery is usually called
upon to operate limits, to some extent, great expenditures of
ammunition.

Of the 212.5 rounds, 100 should be carried in the ammunition
train. This arrangement will permit limiting the personnel of the
brigade of Field Artillery, forming a part of the division, to
approximately the same number as now prescribed by Field
Service Regulations for brigades equipped with the 3-inch field
gun.

Ammunition for Horse Artillery.

In order to reduce the load for Horse Artillery with Cavalry
divisions it was recommended that the limbers of horse batteries be
not loaded with ammunition. This reduces the number of rounds per
gun carried with the battery from 364 to 212, the saving in weight
being about 666 pounds per vehicle. To further increase the mobility
of Cavalry divisions, it was recommended that the portion of the
ammunition train of the Cavalry division which carries Field
Artillery ammunition be abolished. To compensate for the less
number of rounds carried, the number to be maintained at the
advance supply depot for each gun of the Horse Artillery is double
that maintained for Field Artillery.

The following table shows the number and distribution of rounds
per piece which should be available under the approved scheme at
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the commencement of a campaign and should be so maintained
during its progress:

3-mih. 3-inch | 3.8-inch | 4.7-inch | 4-inch | 6-inch
mountain |-z | Howitzer | Howitzer| Gun | Howitzer
Howitzer
On wheels and packs............ccc.c.... 212% 464* 312 180 336 168
In advance supply depots | 212% 464 312 360 336 336
At base or in arsenals.................... 425 928 624 540 672 504
Total available........................ 850 185671 1248 1080 1344 1008

* This includes 3 caissons with battory and one with ammunition train. For horse artillery this
number is 212.
+ For cavalry divisions the number of rounds per piece is 1284.

Ammunition Supply to be Provided.

The following table shows the ammunition to be provided in
accordance with the foregoing scheme for six field armies and two
Cavalry division:

3-inch | 3.8-inch | 4.7-inch | 4.7-inch | 6-inch
mountain | 3-inch Gun . . .
. Howitzer | Howitzer| Gun |Howitzer
Howitzer
Rounds per piece........cccevrreenene 850 1,856* 1,248 1,080 1,344 1,008
Pieces to be supplied.................. 96 624 120 120 48 48
Total rounds to be supplied | 81,600 |1,130,688a | 149,760 [129,600 | 64,512 | 48,384

* lfiorty—eight guns for cavalry divisions at 1,284 rounds per piece are included, Total, 1,604,544
This table does not include ammunition for guns in insular
posessions. In order to provide for these guns at the same rate as for
those in Continental United States, the total number of rounds should
be increased by 10,200 rounds for 3-inch mountain howitzers, by
89,088 rounds for 3-inch field guns, by 5,376 rounds for 4.7-inch
field guns, and by 4,032 rounds for 6-inch field howitzers. Grand
total, 1,713,240 rounds.

The total estimated cost for the 1,713,240 rounds of ammunition
required in accordance with the foregoing project is approximately
$23,700,000. Of this amount there has been provided to date
approximately $7,400,000, thus leaving to be provided $16,300,000.
The value of the ammunition allowance for the guns on hand and
under manufacture is approximately $19,000,000. The ammunition
on hand and under manufacture is therefore approximately 38 per
cent. of that required for the guns on hand and under manufacture
and approximately 31 per cent. of that needed for the
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total project. Congress at the last session appropriated a total of
$4,200,000 for the procurement of Field Artillery ammunition. If the
same sum be hereafter appropriated annually, the ammunition supply
for the entire project will be completed with four more
appropriations.

Status Ammunition Supply.

The following table shows the status of the mobile ammunition
supply on November 1, 1914, as regards the number of rounds
completed ready for issue, the number on hand and under
manufacture, the shortage for the guns on hand and under
manufacture, and the shortage for the entire project:

Shortage for
On hand and| Gunson |Shortage for
Rounds -
Type Completed under Hand and Ent}re

Manufacture under Project

Manufacture
3-inch MOUNtAIN .....cvvevveieieeiecieeeee s 3,798 3,814 19,986 87,986
3-inch field ..o 133,612 500,909 545,875 718,867
3.8-inch HOWItZer......c.covvveueeeiiiiriceecee 16,130 16,500 58,380 133,260
4.7-inch Howitzer... . 14,375 23,122 93,518 106,478
4.7-inch gun ....... 10,905 16,711 47,801 53,177
6-inch HOWIZET........coeveeeiiiicicciicicccne 11,909 16,980 23,340 35,436
U OO 190,729 580,098 794262 | 1,135,204

In addition to the supply shown in the foregoing table,
approximately 23,000 rounds of 2.95-inch ammunition are on hand
or under manufacture. There are also on hand approximately 21,800
rounds of ammunition for 5-inch siege guns and 17,400 rounds for
7-inch howitzers.

Of the ammunition referred to above approximately the following
quantities are outside the limits of Continental United States:

52,977 rounds of 3-inch (field).

20,805 rounds of 2.95-inch (mountain).

12,034 rounds of 5-inch (siege).

10,016 rounds of 7-inch howitzer.
3,500 rounds of 4.7-inch gun.

The value of the ammunition allowance for the mobile artillery
guns in the hands of the regular troops and militia is about
$7,250,000, which sum is very close to the total sum thus far
provided for the manufacture of ammunition.
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The present output of ammunition at Frankford Arsenal is about a
thousand rounds per day. It is expected to increase this output
shortly to 1,500 rounds and to complete by September st next,
nearly all that under manufacture.

Capacity to Manufacture Field Artillery Ammunition.

The following table shows the estimated monthly capacity of the
Frankford Arsenal for the manufacture of mobile Artillery
ammunition, working on a war basis of twenty-four hours per day,
together with that of such private manufacturers as have heretofore
done such work or are now installing plants for that purpose.

Plant Shrapnel Shell Remarks

Government Plant ..............c.cccceevieninnn, 27,500 7,500 |Complete rounds plus 18,750
fuzes.

Private Manufacturers, complete rounds| 80,000 20,000
Private  Manufacturers,  projectiles] 12,500 17,500
without fuzes.

Total complete tounds...........cccoeenenene 107,500 27,500 | Shrapnel and shell, 135,000.
Total projectiles without fuzes .... 12,500 17,500 | Shrapnel and shell, 30,000.
Grand total ...........ccoevvevvevievieiieeceereenenes 120,000 45,000 | Shrapnel and shell, 165,000.

The above table covers all the plants now installed or nearing
completion, but there is reason to believe that other plants are about
to take up this work. With the present capacity of 135,000 complete
rounds per month from all sources, approximately one year would be
required, including the time necessary to get under way, to supply
the 1,135,204 rounds needed beyond those on hand and under
manufacture to complete the supply for the 1,282 guns required for
the first line of defense. The most serious factor in our situation is
the small initial supply and the considerable time that would elapse
before deliveries in large quantities could be commenced, although
adequate facilities might be later developed.

Percentage of Shell and Shrapnel.

The following are the prescribed percentages of shell and
shrapnel for service mobile artillery ammunition, approved by the
Secretary of War May 23, 1914:

2.95-inch and 3-inch Mountain
Howitzer, 3-inch Field Gun and - All H. E. shrapnel.
3.8-inch Howitzer ........ccccoee..
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If no shrapnel be issued ................... 25% H. E. shell; 75% common
shrapnel.

4.7-inch gUN ...ooovieiiieieee 10% H. E. shell; 60% common
shrapnel.

4.7-inch Howitzer .......ccccccoevevennee.. 33% H. E. shell; 67% common
shrapnel.

6-inch HOWItzer .......ccccccoovvveveennnenn. 67% H. E. shell; 33% common
shrapnel.

EUROPEAN FIELD ARTILLERY MATERIEL AND DEVELOPMENTS OF THE
PRESENT WAR.

Field Guns and Ammunition.

All the European countries concerned in the present war use long
recoil shielded guns except that some of the Russian guns are
probably without shields. For the principal weapon all countries
except England use a gun of 2.95-inch or 3-inch caliber. The British
older guns are 3-inch caliber, but the newer ones are 3.3 inches.
Except the British and French all weights of projectiles are between
14.3 and 15 pounds The British 3-inch weighs 1272 pounds and the
3.3-inch, 18% pounds. The French 2.95-inch shrapnel weighs 16
pounds and the shell 11%, both being of about the same exterior
dimensions. The weight of shrapnel balls varies from 139 grains in
the Krupp. Ehrhardt and Austrian types to 165 in the Russian, 170 in
the British and 185 in the French. The weight of our shrapnel ball is
167 grains, this being about the mean of the above values.

High Explosive Shell.

The French and Belgians differ from the Germans, and
probably from the rest of the allies in having a large capacity,
thin-walled high explosive shell for use in the 2.95-inch field gun
in comparison with a small capacity thick-walled type. The
French carry approximately 1.8 pounds of explosive in the 11%
pound, 2.95-inch shell, whereas the Germans as do we, carry only
about one-half pound in a 15 pound projectile. Our experiments
have indicated that a larger charge is not advantageous, because it
reduces the weight of metal available and breaks the shell into
such small fragments, almost dust, that these have little effective
range. As a result of Fort Riley tests of some years ago, the Field
Artillery Board expressed the view that a 3-inch shell could not be



EUROPEAN FIELD ARTILLERY MATERIEL 29

made effective for mining purposes. All our experiments have
indicated that a thick-walled shell is more efficient for other purposes,
the larger fragments being effective to considerable distances. At the
outbreak of the present war the French carried in the 3-inch batteries
30 per cent. of shell and 50 per cent. of common shrapnel Reports
have been received indicating that the shell have proved so effective
that battery commanders are now asking for nothing else. In the 95
pound, 6-inch howitzer shell, the French carry 30 per cent. about 28"
pounds of melinite—the high explosive in general use in their
projectiles. This explosive is a mixture of picric acid and nitro-
cellulose, nitro-benzol, or similar material. The British high explosive,
lyddite, is also presumed to be picric acid with some other compound
of the same general character as used in melinite. The Germans are
believed to use trinitrotoluol or trotyl as a bursting charge, as we do in
our mobile artillery high explosive shell and shrapnel.

The Germans have in use for each of the large caliber guns and
howitzers two types of high explosive shell, one of these being of
small capacity—3 to 4 per cent.—and the other of large capacity—
18 to 20 per cent.—bursting charge. One of these is presumed to be
for use against personnel and the other for mining effect. The
bursting charge in our howitzer projectiles is intermediate with
respect to these values, being about 5.5 per cent. for the 3.8-inch and
4.7-inch. and 11.5 per cent, for the 6-inch.

We are about to take up the development of a light weight large
capacity, probably long pointed, type for at least the 4.7-inch and 6-
inch.

French High Explosive Shell.

The special interest which attaches to the French high explosive
shell, appears to justify some extended description. It carries a point
fuze which is not inserted until just prior to firing. The body of the
projectile is very thin walled, thus enabling the shell to carry about
16 per cent. bursting charge in a 3-inch shell and about 30 per cent.
in a 6-inch howitzer shell. The large capacity type was adopted for
the 3-inch gun in 1900, but was not issued to the service until three
or four years later. As late as about one year ago the shell was
accepted more or less indifferently by artillery officers, only
twenty rounds per battery being issued for the annual target practice.
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As a result of tests conducted about that time, its efficiency in the
attack of shielded batteries and other targets was so well established
that the percentage to be carried was increased from twenty-five to
fifty. On account of its light weight, about 11.7 pounds, it has the
high muzzle velocity of 1,920 foot-seconds. It is provided with a
delay-action fuze and is expected to secure results chiefly by a burst
after ricochet, thus exploding from three to six feet above the
ground. Tests in this country have indicated that such action cannot
be secured under all conditions of fire. It was found that at long
ranges and in soft ground at shorter ranges the shell buried itself and
exploded harmlessly.

Organization, German Field Artillery.

The following information giving the general organization of the
German field artillery is believed to be reliable.

A German army corps with an approximate strength of 45,000
men—includes two brigades of artillery as does our field army
which is more than 50 per cent. greater in size. Each brigade in the
German service comprises two regiments of two battalions of three
batteries of six guns each. This conforms to our organization, except
for the use of six-gun batterries. A report has been received
indicating that the Germans are now changing to a four-gun basis, as
has heretofore been the organization of their heavy field and siege
artillery, but I cannot vouch for the accuracy of that report. Of these
eight battalions with an army corps, six battalions, of eighteen
batteries, or 108 guns, are 2.95-inch, and two battalions, of six
batteries, or thirty-six pieces, are 4.1-inch howitzers. Further, each
army corps has in addition two battalions, or six batteries, or twenty-
four 6-inch howitzers. This makes up a total of 168 guns for 45,000
men, or 3.79 guns per thousand of total strength, not rifle and sabers.
There are at the disposal of army headquarters, for use in the field
against heavy intrenchments and forts, a number of 8.3-inch mortars
and heavy 6-inch long range guns. Of each of these there are two
battalions of three batteries of four guns each. That is, there are
twenty-four 8.3-inch mortars and twenty-four heavy 6-inch guns;
thus making forty-eight guns at the disposal of army headquarters. If
it be assumed that an army comprises two army corps, this would
add twenty-four guns to each army corps, making 192 guns, or
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approximately 4.3 guns per thousand men, as compared with our
average of 3.06 for our organization.

It was stated that the German field artillery matériel was chiefly
of Ehrhardt design and includes the use of panoramic sights, scissors
observing instruments, and range finders of the general types in use
in our service or now being manufactured for that purpose. The field
artillery matériel includes the following types and calibers, of which
the 2.95-inch and 4.1-inch guns and 6-inch howitzers are the most
important in field operations:

7.5 cm. = 2.95 inches, field gun.
10.5 cm. = 4.1 inches, ficld howitzer.
10.5 cm. = 4.1 inches, heavy field gun.
15 cm.= 5.9 inches, heavy field howitzer.
21 cm.= 8.3 inches, siege mortars.
28 cm.=11 inches, siege howitzer (Krupp).
32 cm.=12.6 inches, siege mortar (Austrian).
42 cm.=16.5 inches, siege mortar (Krupp).

It was stated that the 6-inch howitzers have been found especially
useful, that intrenched troops pay little attention to shrapnel fire, but
that the moral effect of large caliber shell fire is very great, their
sound in flight being one of the important factors.

Search-Lights.

Portable search-lights are being extensively used, at least by the
Germans, possibly by others, in siege and field operations. Some of
the principal forts at Liege were captured in night operations by
concentrating search-lights in the faces of the defenders, then
advancing in the dark sectors between the beams.

French Howitzers.

Due partly to their enthusiasm over the action of their 2.95-inch
field gun, but largely perhaps due to a lack of funds, the French have
failed to provide guns or howitzers of large caliber, except a 6-inch
howitzer. In order to increase the angle of fall for the 3-inch field
gun shell, they have made use of a flat disk called a "plaquette,"
placed on the head and held in position by screwing home the fuze.
An angle of fall is thereby secured somewhat commensurate with
that of the outer zone with the 3-inch howitzer. The curves herewith
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show the comparative angles of fall obtained with a similar device
attached to the projectile of our 3-inch field gun in comparison with
that obtained with howitzer fire. The question of utilizing such a
device on shell for the 3-inch and 4.7-inch gun was given
consideration by the Ordnance Office and was submitted to the Field
Artillery Board for recommendation. It was not deemed worthy of
adoption, as the howitzers better accomplish the desired purpose.

German Siege Howitzers.

The Belgian minister of war has made the following statement in
reference to the use of heavy siege howitzers by the Germans:

At Namur, the German Artillery employed cannon of 7.5=2.95-
inch. 10.5=4.1-inch G. & H. 13 (?), 15=6-inch h., 21=8.3-inch H.,
and 28=11-inch H. centimeters. It was the enormous 28-centimeter
guns that destroyed the defences. The fire was so continuous that it
was impossible to attempt to repair the damage done between the
forts. The fort of Suarlee, for instance, was bombarded from Sunday
morning, the twenty-third of August, and fell on the twenty-fifth at 5
o'clock in the afternoon. Three German batteries of large cannon,
using projectiles weighing 350 kilometers=770 pounds shot 600
projectiles on the twenty-third, 1,300 on the twenty-fourth, and
about 1,400 on the twenty-fifth against this fort. When the fort fell
all the massive central structure was destroyed, and further
resistance was hopeless.

The projectile weighing 250 kilos; that is, 770 pounds, is one
fired from the Krupp 11-inch howitzer.

The piece weighs about 13,500 pounds and its carriage about
17,000 pounds. It is removed from the firing carriage for
transportation and is drawn by a motor truck as shown in ilustration
herewith. The traveling gun load is about 19,700 pounds and the
traveling load of the carriage about 18,000 pounds. It fires three
weights of projectiles varying from about 450 to about 750 pounds.
The muzzle velocity varies with the weight of the projectile. The
maximum range is probably about 12,000 yards.

British Field Artillery Matériel.

The following table is taken from the British official ordnance
manual, 1914, and may, therefore, be considered as accurately
giving the types and calibers of guns and howitzers comprised in the
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British mobile artillery, together with a statement as to the
ammunition supply carried and maintained in the field, per gun:

Other
. With Reserve to
W“h Division| Total | With be
. Brigade - A Total to be
. With . al with [Ammuni|Maintained PN f
Description of Gun Ammunit Ao : Maintained in
Battery . Ammuni| Field tion on the .
ion . . . the Field
tion Units | Park Lines of
Column ]
Column Communic
ation
U.S.
13-pr. Q. F.eeere 176 220% fooveeenn 396 | 150 454 1,000 928
18-pr. Q. Fueveee 176 76 126 378 150 472 1,000
4.5-inch Q. F. Howitzer | 108 48 44 200 80 520 800
60-pr. B. L. oo 80 40+ 60 180 70 250 500
6-inch 100-1b. shell. 50 S50 [reerieee [ e | e e
B. L.
Howitzer) 122-1b. shell.| 40 40 e [ erereeene e | e e

* Seventy-six rounds in ammunition wagons, and 144 rounds in G. S. wagons.
+ Ammunition column with the battery.

''U. S. carries 358 with battery.

2 U. S. has 464 here.

NOTE.—The capacity, in rounds, of vehicles alloted for gun
ammunition is as follows:

. . B. L.
13-pr. Q.[18-pr. Q. 4‘(5?_12011 60-pr. B. 16 63{% Howitzer
F. F |Howitzer] L Shel | 122-Ib-
Shell
Gun carriage imber .........c.ooveeeenne 24 24 12 (@) oo
Ammunition wagon, with limber .......| 76 76 48 40 |
G. S. Wagon.......cccoeveeiucurucucnnnes .| 144 108 66 40 25 20
LOrry, 3-t0N .ceeeeeiieeieeeeeeee 280 224 112 112 e
(a)  Two rounds are carried when going into action.
Belgian Forts.

The following data in regard to the Belgian forts have been
received and are submitted without opportunity for verification:

The forts surrounding Liege, Namur, and possibly other Belgian
cities were constructed between 1888 and 1891, under the direction of
General Brialmont. In general the features are a heavy concrete mess
from which rise in some forts five, in others six small cupola turrets.
The barbettes are sunk about 4.5 feet into the concrete, and the top turns
by hand gear. Where the turret meets the barbette a light iron watershed
keeps rain from running down between the turret and barbette. This
proved to be one of the many fatal weaknesses of these forts.

Where six turrets were installed there were two turrets, each with

one 8.2-inch rifled mortar, range 8,000 yards; two each with 6-inch
rifles, range 10,000 yards, and two turrets each with two 4.7-inch
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rifles, range about 12,000 yards. In no case did the muzzle of the gun
project beyond the turret. The highest elevation was about 25 degrees.

In addition to the turrets there was at the highest point of the
concrete part a steel tower equipped as an observation tower and
provided with a search-light. This tower lowered into the concrete.
Some small ventilating shafts came up through the concrete. Below
the concrete the turrets opened into a gallery from which led the
magazines and the fire control room.

The whole was surrounded by a dry moat, about thirty feet deep
and some rapid fire guns were in position in small turrets to cover
the ground beyond the moat.

Both Liege and Namur were surrounded by a ring of these forts
occupying salient positions from five to eight miles apart. Their
garrisons were about 400 men all told, of whom half were artillery
and half infantry. At Liege there were few if any troops to hold the
lines between the forts. At Namur there were perhaps 200 men along
the lines between forts with a few field guns of inferior type and the
ground was mined.

The plan of attack was to reduce the two forts with siege artillery,
taking them by storm when they were reduced to helplessness, then
moving into the city and finishing the other forts by gun fire from
the center of the city, after the main body had passed on to continue
the campaign elsewhere.

The guns used in the attack on Liege were probably 16.5-inch
mortars; length, approximately twenty-four feet; weight of shell,
1,760 pounds; bursting charge, 100 pounds; range used. 8,300 to
15,000 meters, depending on circumstances. They were transported
on large tractors. Also 8.5-inch Krupp siege guns and some smaller.

At Namur the largest guns used were the Austrian 12-inch Skoda
siege mortars; also German 8.3-inch and smaller. The Austrian siege
guns were used in Germany in this campaign, as Russia does not
depend on fortified places and there is no employment there for
Austrian siege trains. The fatal defects of the forts showed up at
once. They were:

(1) Forts and turrets in full view so that spotting and correction
of ranges by the attack were easy.

(2) Only one observation position, which, soon buried in débris,
was not usable. German forts have four or five inside spotting
positions.
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(3) No positions belonging to the fort for spotters outside the
forts. German forts do all their spotting and observing from
concealed positions outside the fort and some distance from it as
long as possible.

(4) Turret watersheds torn off by fragments of shell and concrete.
The concrete and splinters fell in between turret and barbette and put the
mechanism out of order. Many turrets fired not more than two rounds.

(5) Barbetts were not deep enough, the plunging fire striking
outside the barbette, went under it and exploded in the base of the
turret and in the galleries, killing the crew of the turret, and the
fumes rushing through the galleries rendered all in them useless for
further work.

(6) In one case (Port Louvain), a shell followed the course of the
magazine ventilation trunk and the whole magazine blew up, leaving
a crater fifty feet deep and in a confused tangle of overturned turrets,
masses of masonry, etc. Practically the entire garrison perished in
this fort.

(7) The concrete top in which the turrets are set was not thick
enough to withstand the attack of the new 16.5-inch mortars, whose
fuzes are timed to explode after the shell has buried itself. In this
material these shell would go down over five meters before exploding,
thus opening up the galleries and rendering the whole fort untenable.

Gun Positions

The Germans are said to have begun by not defilading their guns
sufficiently far from the covering crests, and consequently lost many
guns through their being destroyed or by loss of personnel. The
French from the beginning are said to have taken positions far in rear
of covering crests, and to have suffered correspondingly less loss.
The Germans were said to have ordinarily ranged on the crest
covering the French guns and then searched in rear, but seldom far
enough to reach the French batteries.

Use of German Artillery.

It has been stated by a French officer that when the Germans
were about to attack they massed large quantities of artillery against
the position and that at one time at least six regiments of German
Artillery appeared to be firing at a single French Division. It is said



EUROPEAN FIELD ARTILLERY MATERIEL 37

that the Germans do not mind losing guns if they can save men by so
doing. They apparently believe that the place for artillery is in the
front line in an advance and in the rear in a retreat. A prominent
British officer has stated:

We have lost more positions and men from the power of the
German Artillery, far superior to ours, than in any other way.

Expenditure of Ammunition.

It has been stated on good authority that in the battle of the Marne
the French 2.95-inch guns expended on an average 600 rounds per
day for at least four and in some cases as many as six days.

Some French reports have stated that the German shrapnel fuzes
are irregular in action and very often the bursts are too high. Reports
from both French and German sources indicate that common
shrapnel are not being found very effective, in view of the general
use of intrenched positions. The French are probably finding the
extreme range of their 6-inch howitzer—6,500 meters—undesirably
short, in view of the fact that the German 6-inch howitzer has an
extreme range of 7,500 meters.

It has been stated on good authority that the 2.95-inch guns of the
French 6th Army Corps expended in the battle of the Marne, in four
or five days, more than 100,000 rounds of ammunition.

Misleading Aero Observers.

A French officer in command of an artillery park has stated that
every morning a German aviator came and ascertained his position.
They watched for his appearance then changed the position of the
park as soon as he had turned back to report the information he had
secured. In one case a French battery was located by a German aero
and one gun badly disabled by the fire. The battery changed its
position, leaving the damaged gun, with several mannikins placed
around it. The Germans fired on this disabled gun for six days
thereafter. The aeroplane has its limitations of use, especially in
foggy weather, under which conditions cavalry is indispensable. A
British cavalryman is reported to have expressed the following
sentiments as indicating the invariable presence of German guns:

This is no war for Cavalry. Those damned Uhlans won't come out
and fight, but every time we get a chance at them they go and hide
behind some guns they always seem to have on hand, and we have to
sneak off or get a jolly good licking. All one needs now is motor
cars, bicycles, and artillery.
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Aeroplane Work.

The aeroplane seems to be playing a very important réle-in
connection with artillery work. It has been reported that they are in
constant use in locating hostile batteries and lines of infantry and in
directing the fire of artillery. As a result of their operation the
artillery has been forced to provide overhead cover to protect
themselves against being visible from aeroplanes. It has been stated
that at the beginning of the war the aeroplanes flew at heights of
about 2,000 feet, but that several planes were riddled with rifle
bullets and that they now fly at a height of about 5,000 feet. In
artillery positions held for a time the aviators make a sketch of
hostile gun positions, which sketches are transferred to a map. To
meet this situation the artillery has found it necessary to provide
more gun pits than there were batteries to occupy them. In the
morning an observer would fly over an enemy's positions and
determine if practicable which emplacements were being used for
the day, returning, the battery commanders would be furnished this
information. During firings the aviators would signal "overs" and
"shorts" chiefly by means of flash pistols with different colored
lights. There was also a system in use for signaling errors in
deflection. It was stated that the British had been very successful in
silencing German batteries by the foregoing method of procedure. It
was stated that on reconnaissance work hostile aeroplanes pay little
attention to each other as they have more important work to do. An
aviator has moreover stated that it is almost impossible to notice
another plane until it gets to within about 300 yards if it is flying at a
lower level; this on account of the background. The aviators prefer
fast planes, not less than seventy-five or eighty miles per hour speed,
because of the sense of security which comes from traveling at a
high rate of speed.

French Retreat.

The retreat of the French from the north of France towards Paris
is said to have been continued night and day and to have been very
hard on men and horses. The batteries in some parts of the line made
on an average about thirty-eight to forty-four miles per day, a great
number of horses being lost from exhaustion. The daily rests were of
about two hours duration.
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FIRING, FIRE CONTROL AND DIRECTION IN THE BATTALION.

The duties of the battalion commander in fire control and
direction and the technical duties of the battery commander in the
firing position are covered in the Firing Regulations, while their
tactical duties are described more fully in the Drill Regulations.
Since the duties of the battalion commander are primarily tactical,
frequent reference is made in the chapter on "Firing in the Battalion"
to certain tactical duties discussed in the Drill Regulations. All the
duties of the battalion commander in the firing position will,
therefore, be summarized in a general way, basing this summary on
a study of the Firing Regulations, parts of the Drill Regulations, and
information gained from observation and professional books and
journals.

The German Firing Regulations in many places state very
emphatically that the duties of the battalion commander are almost
exclusively tactical, and that his interference in the conduct of fire
in any battery must be an exception and warranted by very unusual
conditions. He directs the fire of his batteries but never conducts
fire. When the battalion commander observes that a battery
commander has chosen the wrong target or when he with certainty
observes errors in adjustment or no effect on the target, he must at
once interfere by ordering in a clear and concise manner the
necessary corrections to be made. The battalion commander then
assumes all responsibility for the firing. For example: The battalion
commander from his station observes that a 100-meter bracket,
3,000-3,100 determined by the battery commander is wrong, 3,000
being over. In this case he would order: "Center battery, salvos at
3,000 are over, continue adjustment and determine a new bracket."
Or, in fire for effect, he may observe certain ranges ineffective,
whereupon he would order: "Left battery, last range was over;
bursts are too high." In both cases he assumes responsibility for the

changes ordered.
39
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The measures which it is prescribed shall be taken by the
battalion commander are more difficult than those prescribed for the
battery commander, and cover a wider scope. The battalion
commander's most important duty preparatory to firing is that of
reconnaissance. His patrols, scouts and reconnaissance officer can
only initiate this reconnaissance; the position to be occupied must be
reconnoitered and thoroughly examined by the battalion commander
himself. Having received his mission and sized up the situation and
considered his general line of action, the battalion commander's first
step is usually to send back an agent with instructions cause the
battalion to leave the march column and to advance or follow to a
certain point, which point must be easy to find and not too near to
the probable or proposed position. Under circumstances he may even
now also direct the battery commanders to come forward and to
report to him, but very often this will not be possible at this time and
the battalion commander may be content to leave his battery
commanders with their batteries until a general study of the situation
and of the position have enabled him to fix a rendezvous.

Having made these preliminary dispositions, the battalion
commander rides forward with his staff to make a detailed
reconnaissance. After selecting the position for the battalion, he gives
his orders affecting the most important things: the location of the
battalion commander's station even if only temporary; identification of
targets and reconnaissance of the hostile sector; execution of
panoramic sketches. These measures the adjutant (lieutenant) at once
initiates. The panoramic sketches should show main and auxiliary
reference points. The sectors assigned to each battery should show
their reference points, target areas and targets, no two being
designated by the same phonetic letter; for instance, a, b, f, h, i, 1, m,
o, 1, n, X. The sketch should also show the distance in mils from the
main or auxiliary reference points. Copies of this sketch are made, one
for the regimental commander and one for each battery commander.
These sketches are usually based on the general panoramic sketches of
sectors assigned by the regimental commander. Their principal
purpose is to locate and identify certain reference points and sectors so
as to facilitate the designation and identification of targets, by
telephone or courier as quickly as they appear. At the same time the
battalion commander should take steps to establish communication
with the higher artillery commander or the commanding general.
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The battalion commander then gives the following orders:

(a) Battery commanders to report. The place where they are to
meet or await the battalion commander is designated. He specifies
whether they are to report with their battery details or simply for
instructions; whether one battery commander shall report on
reconnaissance at some detached point distant from the battalion
commander's station. He then decides—

(b) Whether the battery commander's observation wagon shall
precede the batteries to the position;

(c) Whether the executive officers of the batteries had better also
be ordered forward for instructions;

(d) Whether the time has now arrived when the batteries may be
brought farther forward, and in simple situations whether the
battalion may be deployed now.

While these orders are being transmitted, the battalion commander,
with his communication officer (a lieutenant of the battalion, usually
an officer of the reserve), rides over the position, fixes its limits and
locates the limits of each battery by means of small flags (different
colors for each battery), or by means of markers if they are available
or can be spared. During this inspection, he considers the best general
location for the different battery commanders' stations and selects the
auxiliary reference point for each battery. The favorable location and
visibility of these points he will usually have to determine from the
battery commanders' stations themselves. If it has not yet been done,
he now sends back his communication officer with orders to conduct
the batteries to their positions or he may send back the battery agents
for this purpose. In both cases he should notify the battery
commanders of his action.

The battalion commander then returns to the rendezvous
previously designated and there meets his battery commanders. 7o
them he should give those orders first whose execution will require
the most time, and he should anticipate those things which are of
immediate or greatest importance to the battery commanders.
Accordingly he must consider and give instructions concerning:

1. The general front of the firing position.

2. Concerning the position itself: the degree of cover and
amount of concealment, general location of the battery commanders'
observing stations, limits for each battery, and sometimes
instructions for the location of the limbers.
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3.  Communications: location of his observing station or where
he will be found: any special arrangements concerning
communications.

4. Sectors for observation, target sectors or targets.

When these instructions have been given, the battery commanders
can then give the necessary orders to their details and get them started
on their duties. This being done, the battalion commander gives
further instructions and information as follows:

5. The tactical situation (concerning the enemy, our own troops,
especially the infantry) the intentions of the commanding officer.

6. Mission of the battalion and its sector.

7. Occupation of position; each battery installed separately by
the battery commanders, or all batteries under the direction of the
battalion commander.

8. If necessary the mission of any detached battery whose sector
or action the battalion cannot see or supervise.

9. Opening of fire: whether immediately or when ordered, or
whether batteries shall report "ready to fire." The order in which the
batteries shall fire and sometimes, as in case of targets of narrow front
which it may be desired to combat with all the batteries of the
battalion, the designation of points for adjustment.

10. Precautions for security, especially by flank batteries. This
being completed, the battery commander must himself consider and
take the following measures for the battalion as a whole:

(a) Auxiliary observers; their location, and communication with
same.

(b) Measures for timely reconnaissance of certain routes to the
front and rear.

(c) Disposition of light ammunition column' if these have been
placed at the disposition of the battalion commander by higher
artillery commander.

(d) Communication with the regimental commander, usually

'Light ammunition column, one for each field artillery battalion, consists of twenty-
four ammunition wagons, containing ninety rounds each or 2,160 rounds. The combined
light ammunition columns of a division as a rule march in rear of the infantry. When a
combat is in prospect, the artillery commander with permission of the commanding
general, gives the order for these columns to leave the march column. He may keep
them united or detach them, sending one to each battalion when it is ordered forward.
The light ammunition column then follows its battalion, taking position under cover
about 600 meters in rear of the firing batteries of the battalion. It therefore corresponds
to our combat train.
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by an officer as agent; when the battalion is acting alone,
communication with the commanding officer of troops.

The measures to be taken by the battery commander in
preparation for fire are not near so far-reaching in their tactical
importance as are those of the battalion commander. After the
battery commander has received his first instructions, his most
important orders are:

1. To the scout who keeps the sector or targets under
observation; this sector should be given to him as soon as possible so
that he may begin his reconnaissance immediately.

2. To the noncommissioned officer in charge of the observation
wagon; whether to have the wagon go into position with the battery
or to bring it up in advance, which would have to be done when the
use of the observation ladder became necessary to determine the
elements of fire and to prepare for the occupation of the position. In
the majority of cases, the wagon would not be needed immediately
since the members of the battery detail habitually take out their
equipment and carry it on horse when combat is in prospect.

3. Battery commander observing station: location—whether
restricted to a particular place by the battalion commander or whether
permitted full liberty in choice of same. He must also decide whether
he intends to take advantage of the protection of the observation
wagon; in what manner he will use the shield and where the ladder
shall be raised. The observation wagon being once placed, it is
inadvisable to move it unless absolutely necessary. In doing so
valuable time is lost in preparing the new station, telephone and signal
stations and connections must be changed in order to assure them
proper protection, and all of this will cause a delay in opening fire.

4. Telephone and signal stations: to indicate the location of same
at the observing station and at the battery; also the route to be followed
in laying the wire; communication with battalion headquarters.

5. Aiming circles: instructions to the noncommissioned officers
in charge of each as to location (method of using two aiming circles
will be described later). The battalion commander may find it
necessary to give to his noncommissioned officer in charge of the
instrument the estimated or measured range, the offset for parallel
fire and the correction for wind if necessary. He personally directs
the instrument upon the target or reference point, then specifies
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the aiming point (whether battery commander station, magnetic
north, or some prominent point). He also designates the position of
the firing battery to No. 2 aiming circle.

6. Scissors telescope and the range finder: place to be
designated where they are to be set up, whether on ground, on the
observation wagon or on the observation ladder; whether in a tree or
under the protection of some other cover; also to determine the
minimum range with which the crest can be cleared.

7. The battery commander should then consider well whether
all necessary measures have been taken to assure the proper advance
to and occupation of the position by the battery, the exact location of
the emplacements, etc.

8. He must prescribe the disposition of the limbers and reserve
and also be prepared to give his instructions to the first sergeant.

9. Finally the battery commander of any flank battery must not
forget to make provision for the protection of his exposed flank.

The battalion commander should, if possible, have his station
near that of one of his batteries so that in case any instantaneous
targets appear he will be able quickly to direct the fire of a battery
upon them. If there is a possibility of not identifying the proper
target, he may even use this battery to combat a target in the sector
of another battery. Changes of target are usually made at the
direction of the battalion commander, but as a rule he avoids
changing a task already assigned to a battery. The battery
commander is obligated to make a change of target in his sector in
case of necessity, or when an opportunity which is likely to pass
quickly presents itself, enabling him to produce good effect. But he
should report such cases at once to his battalion commander.

It is the duty of the battalion commander to keep himself informed
corncerning the stage of the ammunition supply and to see that the
batteries are replenished and have on hand a sufficient amount of the
required kind of ammunition to complete the task assigned.

Concentration of fire being sometimes impossible, an increase in
the rate of fire of a particular battery well provided with ammunition
will more often prove practicable than the concentration of the fire
of a number of batteries.

The battalion commander is guided in choice of targets by the
principle, that the sole object of the field artillery must be to give
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the infantry the most effective support. He should therefore combat
those targets which at the time are most dangerous to the infantry.
The tactical situation will therefore determine whether this support
can best be given either by firing upon the hostile infantry or by
destroying or at least neutralizing the hostile artillery and preventing
it from developing its full fire effect.

A battery detail consists of:

One lieutenant, reconnaissance officer and assistant to the battery
commander.

One noncommissioned officer, musician and agent, usually
carries battery commander's observing telescope.

Two noncommissioned officers, each with an aiming circle.

Three agents and scouts—one as agent to battalion commander,
and the other two with the battery as battery scouts. One of these
carries the range finder.

One noncommissioned officer and one private, mounted telephone
and signal detail; each equipped with a telephone, ground, two spools
of wire with hand reel and connectors, pole climbers' kit, etc.

One observation wagon, the limber of which carriers 36 rounds of
ammunition; the wagon has a receptacle for all instruments and a
housing for a detachable shield and the observation ladder which can
be erected either on the wagon or on the ground.

Three drivers for the observation wagon.

Five cannoneers mounted on the observation wagon. Nos. 4 and 5
act as telephone operator and signaller at the battery station; Nos. 1,
2 and 3 man the wagon, erect the ladder, intrench the battery
commander station, act as line guards, relay messages, are used as
horse holders, etc.

Each battery and battalion has three telephones, buzzer type.

The battalion headquarters has a similar wagon and signal detail.
Also three noncommissioned officers to operate telescope, range
finder and as orderlies. The number of scouts is not prescribed.

FIRING INSTRUCTION.

Part II of the Firing Regulations takes up the Firing Instruction
of the Personnel. The object of this instruction is to train all
officers to master the fire of their batteries so as to be able to
direct and to control this fire with certainty and skill. They must
consider themselves as instructors and the battery as a school. As many
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noncommissioned officers as possible must be trained to act as chiefs of
platoon, to conduct the fire of a section or platoon independently, and
when conditions permit also conduct the fire of a battery. All officers,
both active and reserve, ensigns (Féhnriche and Fahnenjunker),® one
year volunteers,” noncommissioned officers and noncommissioned

’In time of peace officers are recruited from two classes of young men: (1) from the
Corps of Cadets (twelve institutions), who when graduated at seventeen, join the army as
sword-knot ensigns (Portépéefihnriche); (2) from young men of education, culture and
good social standing (possessing "nobility of the mind," as the Germans put it), who join
the army as color privates (Fahnenjunker). The acceptance of a young man as a
Fahnenjunker is decided after a careful inquiry into his standing, antecedents and general
qualifications by the commanding officer of the regiment for which the young man has
applied, being usually the regiment in or near his home town. In Germany, the regimental
commander is held responsible by the sovereign for the efficiency, standing and
deportment of his officers. His unfavorable recommendation will prevent a young man
from entering upon a career as an officer. The Fahnenjunker begins his military career as a
private, wears that uniform, lives in barracks for the first month and during that time has
an old noncommissioned officer detailed over him as instructor and monitor. He is then
promoted to Gefreite (lance corporal) and later to noncommissioned officer. After five or
six months' service he undergoes an examination for appointment as sword-knot ensign
(Portépéefihnrich). This appointment is by the sovereign and is conditional upon—(a)
educational qualification, which must be demonstrated to a board either by an examination
or by producing a diploma (4biturientenzeugniss) from a Gymnasium or Ober-Realschule
(both corresponding to our high school); (b) the recommendation of his battery, battalion
and regimental commanders certifying to the candidate's mental, moral and physical
qualifications, as well as to his professional zeal and efficiency.

The cadets mentioned in Note 2 and the Fahnenjunker mentioned in Note 3, having
received their appointment as Portépéefinriche, are immediately sent to a war school
(Kriegsschule), of which there are twelve in the Empire. Here they are thrown together
and undergo the same military training and education. The course covers a period of about
nine months and during this time the rank of sword-ensign (Degenfihnrich) is acquired.
The officer's examination is taken at the completion of this course, whereupon the
Féhnrich joins his regiment. He is then practically a conditional second lieutenant, joins
the casino (mess), has all the privileges of a commissioned officer and fraternizes with
them all. His brother officers now have an opportunity to judge whether the ensign has
improved his opportunities and is fit to become their comrade. In a month or two the
regimental commander is notified that the ensign has passed his officer's examination and
is asked whether there is any objection to his receiving a commission as a second
lieutenant in the regiment. If the ensign receives a favorable recommendation as to his
professional ability by his immediate commanders and is elected by the majority of the
officers of the regiment, his commission immediately follows.

>These are young men between the ages of seventeen and twenty who have
passed an examination showing certain educational, scientific, technical or
professional qualifications, and have the means of buying their own uniforms and
of equipping and subsisting themselves. In return they are permitted to absolve
their military obligation in one year, when they are furloughed to the reserve. It is
from this class of men that the great majority of reserve
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officer aspirants, must thoroughly understand the mechanism,
function and wuse of all parts of the matériel. Musicians
(noncommissioned officers) must be trained in the operation of the
battery commander observing telescope and in semaphore. Special
instruction must be held for officers, noncommissioned officers and
selected personnel, in patrolling, scouting, observing and in
reconnoitering targets, and the like. It is desirable that every officer,
noncommissioned officer and all members of the battery detail
should know and be able to use the Continental (Morse) Code.

Great stress is placed upon developing and training the vision of
cannoneers. All recruits are not trained as cannoneers. Good eyes,
intelligence and previous occupation usually determine whether a
man shall be trained as a cannoneer or a driver. For each section
there is one cannoneer on the caisson who is trained in the duties of
a driver. All recruits are given a thorough instruction in equitation,
usually under one of the senior lieutenants who also has charge of
the training of remounts, which training practically covers a period
of one and one-half years before these horses are required to do
straight battery duty. All drivers are trained in the duties of
cannoneers assigned to the caissons, and in such movements in the
school of gun squad requiring man-handling. For the drivers, more
time is devoted to instruction in equitation, harnessing, grooming
and care of harness, horses and horse equipment, and especially in
driving, but instruction in driving is not taken up until these recruit
drivers have had a thorough instruction in equitation. On the other
hand the instruction of the cannoneers is pushed to a very high stage
of efficiency so that the greatest possible number of expert gunners
may always be available.

The cannoneers' and gunners' instruction in each battery is in
charge of an officer, usually one of the junior lieutenants of the
battery. His work and schedule are supervised by the battery
commander. He is assisted by two noncommissioned officers and all
the old gunners. He is held strictly responsible for the results obtained
and his efficiency is judged by his success. A system which requires
an officer to "produce the goods" in order to "hold his job,"
naturally needs no so-called "examinations for promotion" to determine

and Landwehr officers are drawn. For qualification as such they are required to serve
with the colors for about one month each year for three years after being furloughed. It
is also from this class of men that the noncommissioned officers and the members of the
battery detail are chosen.
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his efficiency or his ability to higher command. During the annual
period for individual instruction each lieutenant is placed in charge
of a department. He will hold this department for probably two or
more years. In the meantime, he will observe and be coached in the
duties of the next higher department, occasionally act as substitute
instructor. He will thus get the full benefit of his predecessor's riper
experience, gain confidence and be prepared to step in at any time to
take charge. When a lieutenant reaches his captaincy and takes
command of a battery, he will have had experience in all the
departments of individual instruction as an instructor, in each
department he will have broken in junior officers. His right to
promotion and his ability to higher command will be determined by
his uniform success in all of these duties.

The firing instruction is divided into two periods—(a)
cannoneers' instruction; (b) special gunners' instruction.

CANNONEERS' INSTRUCTION.

This cannoneers' instruction begins about the middle of October,
a short time after the recruits have been mustered in. It continues
until the end of January, at which time a general inspection of the
recruits' training is made by the battalion commander in the presence
of the regimental and higher commanders. This inspection covers
every phase of the recruits' instruction and extends over a period of a
week or ten days for the whole battalion. Its purpose is to give the
battalion commander a full opportunity to judge whether the
individual training of the recruits has been uniform and has attained
a proper standard preparatory to taking up the battery training. The
battery commanders are given the greatest freedom consistent with
regulations and permitted to show their individuality as long as the
desired results are obtained. This recruit inspection embraces
calisthenics, gymnastics, marching, dismounted drill, cannoneers'
instruction, school of the gun squad, equitation, visual training,
personal hygiene, care and repair of clothing and equipments,
customs, etc

The Firing Regulations prescribe the different exercises in this
cannoneers' instruction. They are:

(a) Visual training, principally without use of optical
instruments. The recruit is taught to find and identify objects and
then to describe them in a clear and concise manner. The instructor
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causes the men to seek, locate and to describe different objects in a
designated sector. He acquaints them with characteristics of the
terrain, topographical features and how to describe them; changes in
appearance of topographical features and objects as seen from
different points of view and at different ranges. In the visual
reconnaissance of a sector, a time limit is later fixed, errors are
immediately pointed out and discussed; also the effect of
background, light, atmospheric conditions and of distance. The
recruits must also learn to keep moving objects, persons and target
under constant observation, to be able to judge and to report changes
in direction, movement or condition, and also to be able to estimate
where they will reappear after a temporary disappearance. At first
simple objects and general features of the terrain are used, later on
objects and targets approximating service conditions are substituted.
The men must be taught to draw proper conclusions from indications
of dust, smoke and light as affecting the appearance, size and extent,
and the direction of movement of objects and targets. Gun flashes
must be identified and located; for this exercise mirrors, polished
metal plates or white disks are used to represent gun flashes. This
training then leads to the estimation of ranges. The recruits are
taught that the estimation of a range or a distance is not a matter of
guessing but an accomplishment that is acquired through applying a
definite method and by constant practice. The use of the field glass is
then taught, at which time each man is given and must memorize his
interpupillary distance and setting for each eye-piece.

(b) Laying—

1. For deflection—a white target with a median black vertical
stripe is used. The instructor first lays for deflection himself, has the
recruit look through the sight and note the correct way to lay. He
then changes the setting, throws out the level and has the recruit
himself lay for deflection. This the instructor then inspects, making
the necessary correction of errors.

2. For elevation—a target whose upper half is black and lower
half white (to teach the recruit to lay on the bottom of the target) is
used. The instructor proceeds in a manner similar to the method
described above in laying for deflection.

3. For deflection and elevation—the target is white with a black
triangle standing on one angle, Fig. 8. The field of the German
sights and of the aiming circle, shows a verticle line for deflection
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and two oblique lines coming to a point at the center of the field,
Fig. 8. At first no settings are required with the instruction in
laying. The instruction in setting the sights is carried on
separately As soon as possible, the setting and laying are
combined. The instructor now increases the difficulties and
introduces variety by changing targets, occasionally selecting
natural objects, giving ranges and deflections in commands and
for the howitzer by passing to zone fire. The recruits are then
taught to make changes in deflection by additions and
subtractions or by setting off the proper deflection difference
corresponding to their gun. In this connection, the men are taught
to use the scales—for instance, the deflection scale on the limb
and the micrometer—as a calcualtor, and not to attempt problems
in mental arithmetic.

FIG. 9

The instructor always shows the amount of error graphically,
correcting the laying by moving the sight shank or the deflection
scale. He also explains the reasons for deviations in deflection due to
light, wind, sight not leveled, failure of the spade to engage, and how
these may be corrected by appropriate deflection corrections,
leveling the sight or digging under a wheel, or by securing the spade
by digging or by removing the snow, dirt, etc. They are also shown
why it is necessary to dig down the spade or the wheels when the
desired elevation, or depression, as the case may be, cannot be
obtained. After the first few days, the instruction takes place in the
open and as soon as possible, service targets and natural objects are
used.

Practice is then had against moving targets, first using targets
moving in the direction of fire, then perpendicular and finally
oblique to this line. The recruits are required to hold on and to
follow the movements of the targets until the moment of firing and
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not to lay ahead. The instructor causes the targets to halt, disappear,
reappear, change direction, etc., at each change in position or
movement of the target requiring the men to call out: "The target has
halted, has disappeared, has reappeared, is retreating, or is obliquing
to the right," etc. In order to determine whether the men are laying
right on the target, the instructor causes the target to be halted,
giving the signal when the signal when the man calls "ready."

In addition to the six guns, each battery has for recruit instruction
purposes several laying apparatus. This laying apparatus is mounted
on a tripod which is roughly leveled. All direct and indirect laying
for deflection can be practiced with this apparatus. The clinometer
elevation cannot be obtained. The apparatus as issued is made of
steel, but many batteries improvise them of wood.

The setting and the laying for range with the clinometer are then
shown. The movement of the bubble corresponding to an elevation of
depression of the gun is practiced so that each man upon seeing the
position of the bubble will quickly and mechanically elevate or
depress as may be necessary. The relation between laying for range
with the clinometer and with the sight shank is then explained; also
that when targets are above or below the level of the gun, the sight
shank and the clinometer elevation do not agree, but must be corrected
by an amount equal to the angle of site. The measurement of the angle
of site with the gun is shown and practiced, and each man is taught the
use of the emergency sight and on what occasions to use it. The
setting of the fuse setter and of the fuse are then taken up.

By the end of January a satisfactory proficiency must be attained
in this instruction. This preliminary cannoneers' instruction, in
contradistinction to drill of the gun squad, is the most important part
of the recruit cannoneers' instruction. Every duty that he performs,
every part of the matériel that he handles, its action, function and
relation to the other parts and the work he is performing are
carefully explained to him. This is then the time of the recruit
inspection made by the battalion commander. After this inspection
the ten best recruit cannoneers are selected for special gunners'
instruction. This class is augmented by the one-year volunteers, of
whom there are on an average of six per battery, and by the young
ensigns (Fahnenjunker), if there are any in the battery. They receive
their gunners' insignia at the battery inspection made by the battalion
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and regimental commanders in April. Regulations forbid their
detachment from the battery in which they have gained their
classification.

The rest of the recruit cannoneers are continued in their
instruction, especially now in work in the gun squad. Gradually
these recruits are absorbed in the battery and by the time the battery
inspection is made in April, they should be able to fill according to
their ability all of the cannoneers' positions and if necessary also that
of gunner.

SPECIAL GUNNERS' INSTRUCTION.

After January, the requirements in the special gunners' class are
increased. Difficult and indistinct targets and objects are selected.
The greatest speed consistent with accuracy is sought. Great care is
taken to obtain uniformity in laying by all the gunners and for this
purpose numerous prize contests are held at frequent intervals. The
instruction of the old gunners is again taken up when the recruit
cannoneers are taken up for instruction in the battery. The visual
exercises described under cannoneers' instruction are continued
throughout the year.

Direct and indirect laying and fire are carefully explained, and the
occasions when and reasons why each should be used. The use of the
angle of site on the clinometer to regulate the height of burst when
the setting will be beyond the limits of the regulator (corrector) scale
is explained. Likewise that in firing on aircraft, the regulator
corrections are made by tilting the head of the panoramic sight.

In addition, the class is taught the use of aiming points, section
control or laying points, different methods of establishing the directing
gun, how to establish parallelism, reciprocal laying, the principles
involved in shifting, or in opening or closing the sheaf of fire: also
how to measure the deflection and the angle of site with the gun.

Proficiency as gunner is recorded on the discharge papers and
entitles the holder to wear the gunner's insignia whenever again
called to the colors. As an incentive to the gunners, two prize
gunners' competitions must be held each year. They are known as
the First and the Second Gunner's Competitions. In the First
Gunners' Competition only the recruit gunners' class and the one-
year volunteers participate.
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THE FIRST GUNNER'S COMPETITION.

This competition is a contest for accuracy in laying and setting of
sights and takes place in each battery in March, marking the
completion of the recruit gunners' instruction. There are three tests
with a total of eight trials, all elementary and designed to show the
candidate's accuracy and speed in setting and laying. Test (a), two
trials for range and deflection with the prismatic or open sight (direct
laying, corresponding to our peep sight laying). Test (b), two trials in
setting off the deflection and regulator (corrector) on the panoramic
sight. Test (c), four trials laying with the panoramic sight.

To insure like conditions for all the candidates in any one battery,
a sufficient number of guns is borrowed from the other batteries to
give one gun for each candidate. This will usually place about
eighteen guns in line with an interval of five meters between guns.

For test (a), the targets are rectangular 1.7 meters high and one
meter wide, upper half painted black, lower half white. The
background must be different for each trial, the distance between
400 and 500 meters. The commands and the test are practically the
same as for our direct laying with the peep sight. The gun is first
given a general direction so as to bring the targets within the limits
of the traverse of the gun. All candidates lay at the command "Target
——, Range——" After having laid the gun they call out "Ready,"
the number of their gun and then step clear. The order in which the
candidates finish is recorded and all sights and laying are then
examined. Laying is correct if the point is on the bottom of the black
portion of the target and is not off the target in deflection. A penalty
of ten points in each case is scored if the laying is incorrect, or if the
range setting is inaccurate or wrong.

Test (b), for accuracy in setting deflection, regulator and range.
The officer conducting the test first commands a deflection and
regulator as, "Deflection ——, Regulator, ——," whereupon the
candidate makes his settings. Now at intervals of twenty seconds, the
commands are given for four different changes in deflection and
regulator, as, "Add 80, Down 5;" then in twenty seconds, "Subtract
30, Up 3," etc. Twenty seconds after ordering the last change, the
command "Mark" is given, whereupon each candidate records his
final settings on the shield in chalk or pencil and steps clear. A
penalty of ten points is scored in each case if the final deflection or
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the regulator setting is incorrect, or if a mistake is made in recording
these readings upon the shield.

Test (c), with the panoramic sight. Small objects which are
difficult to see and which are not under 3,500 meters distant are
used. The first trial is direct laying with the panoramic sight. The
command is "To our front, a tripod on round knob. Range .
The second trial—the gun being laid upon the above object or target,
the command is, "Aiming point the church tower to the right.
Measure the deflection." Having measured the deflection, the
candidate at once records it upon the shield.

The third and fourth trials—indirect laying with the panoramic
sight; for howitzer batteries one of these trials should require a
change to zone fire. The commands are, "Deflection ——, Range —
—. Clinometer Angle of Sight ——" The gunner calls out the
number of his gun when he has laid his gun for deflection and range,
and has then turned his sight upon his auxiliary control or aiming
point. The officer conducting the tests then inspects the laying upon
the auxiliary aiming point and all settings of the sight; measures the
errors in range and deflection in mils. In addition a penalty of ten
points is scored in each case if the readings are incorrectly recorded,
if the clinometer level is not centered, or if the settings are
inaccurate.

The following type record will give a better idea of the contest
and the method of scoring. The scores of the three best candidates
are given in Table "A."

THE SECOND GUNNERS' COMPETITION.

This contest is for the six best gunners of the battery and takes
place immediately after the return of the battery from the annual battle
firing practice. It consists of four tests with a total of eight trials.

Test (a), two trials, same as test (b) first gunners' competition.

Test (b), two trials, laying on gun flashes.

Test (c), two trials, same as test (c) first gunners' competition,
without the requirement for recording.

Test (d), two trials, indirect laying using aiming circle as aiming
point and then selecting section control or aiming point.

Tests (a) and (c) are similar to tests (b) and (c) in the first
gunners' competition.
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Test (b), two trials. The targets are two guns placed in position at
about 3,000 meters, being defiladed so that the flashes and smoke
are just visible when fired. Maneuver flash cartridges are used. The
general direction of the target having been indicated and the
candidate having given his gun this general direction, the command
is, "With time shell, to the right front, gun visible by its flashes, Up
1, Range , Clinometer (angle of site) ——." The candidate sets
off the data, rises from his seat, takes up his field glasses and looks
in the indicated direction. The officer then gives the signal to cause
the flash to be fired and calls out. "Lay." Each gunner spots the flash
and smoke, and lays for deflection and range, calling out the number
of his gun and stepping clear when he has done so. When all have
completed, the instructor causes a white screen to be held at the
muzzle of the target gun, inspects the laying, scoring the errors in a
manner similar to test (c), first gunners' competition.

Test (d), two trials, using aiming circle or the battery commander
station as an aiming point. For one trial the aiming point is in front
and in the second in rear of the battery. For the howitzer, the
commands for zone fire are given in one trial. The commands are,
"Direction of fire—indicated;" then "Time shrapnel, aiming point,
aiming circle No. 2, Down 1, Range , Clinometer (angle of site)
—" Each candidate causes his gun to be given the proper general
direction, then sets off the data given in the command; this done, he
obtains from the non-commissioned officer at the aiming circle
(which is usually near the battery) the proper deflection for his gun
and takes post in rear of the gunner's seat. At the command, "Lay,"
the laying is completed and each gunner then selects his own
auxiliary aiming point. The errors in deflection and range are
afterward measured and penalties scored as before.

The following type record will give a better idea of the contest
and method of scoring as noted in Table "B."

In the German Army as in every department of their political
institutions, it is a principle to separate the honors from the office. In
this way, they always hold out an incentive for greater efficiency and
better service to every man no matter what his rank may be. For this
purpose, badges of distinction or honor, in ten grades or degrees
have been created for such non-commissioned officers (including
one-year volunteers) who in any capacity and such selected
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privates (Gemeinen) who as gunners have distinguished themselves
by exceptionally efficient service during the annual period of firing
practice. A next higher grade may be earned each year. When the
badge for the next higher grade is earned, the holder takes off the
badge of the lower grade. These honor badges are awarded by the
regimental commander and are the occasion of a very impressive
ceremony. They are apportioned at the rate of not more than six per
battery; three are reserved for the non-commissioned officer cadre
(permanent personnel) and three for the selcted privates who are
serving one or two years with the colors. In addition, similar badges
may be awarded to one-year volunteers who are aspirants for
commissions as reserve officers.

A study of the above tests is very interesting. The tests show a
great variety, are all very practical, involve the most important
operations in the duties of a gunner in the firing battery and are
bound to arouse a keen interest in the men. It must be remembered
that the aiming and pointing device on the German gun is similar to
that on our howitzers, where the gunner at all times lays for
deflection and range. In addition the German gunner must also make
all changes for the height of burst on the regulator (corresponding to
our corrector). The creation of additional honors as an incentive to
continued efforts and efficiency as gunners or in some other capacity
in the firing battery, is also a splendid idea. There are many officers
who believe that a great mistake was made in abolishing the old
first-class gunners badge, and many enlisted men have stated that the
real incentive to them was the gunner's badge and not the pay; that if
they had a choice between the badge and the pay, they much
preferred to wear the badge. That many did wear this badge with
great pride is known to all. But why the field artilleryman should be
deprived of his little distinction while the infantryman and the
cavalryman retain their badges in marksmanship is not quite so clear.

Our gunners' order should be revised so as to enable us to classify
our cannoneers and gunners by more practical tests. The present
gunners' order is, however, much more practical than the old one in
force about 1907 which, among other things, determined the
classification of a gunner by his proficiency in obtaining a good center
of impact on a bull's-eye target with .30 subcaliber ammunition. We
should be able to classify our men as second-class, first-class and
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expert gunners just as the Infantry and Cavalry classify marksmen,
sharpshooters and expert riflemen. If an Infantry expert rifieman is
worth $5 per month extra, surely an expert gunner, whose
knowledge of and proficiency in everything that pertains to the gun
should be measured by the highest requirements, is worth at least
the same amount. It is just as easy to maintain that he would be
worth more, for an expert gunner can more easily impose his
personality and impress his knowledge and efficiency on a gun
squad than an expert rifleman can on a squad or section. It is also
unfair to those Field Artillerymen who have ability, to leave them
nothing higher than a first-class gunner classification for which to
aspire, and to place them under such a disadvantage in pay as
compared with the other branches of the service. For this reason
alone it is hoped that a revision of the gunner's order permitting a
classification as second-class, first-class and expert gunner will be
made. Prerequisite to qualification in any one class should be
qualification in the next lower class. Qualification should be good
for a whole enlistment, with the privilege of trying for the next
higher qualification in the next year. Additional distinction without
increase of pay should also be provided for such limited number of
expert gunners as have in the opinion of their commanding officers
shown marked ability and rendered exceptional service during a
particular firing practice season. A man, no matter how much
service he has had, should always have some distinction in gunnery
for which to work.

USE OF THE AIMING CIRCLE AND THE BATTERY COMMANDER'S TELESCOPE.

In each battery there are two aiming circles operated by two
non-commissioned officers called R; and R,. The aiming circle is a
small angle measuring instrument made of brass or some other
non-magnetic material. It is very compact, provided with a 4-power
telescope of wide field and a means of measuring horizontal and
vertical angies just as with our battery commander's telescope. It is
also provided with a magnetic needle, mounted as in a transit. This
permits the guns to be laid for direction when no aiming point is
available and the battery commander's station is at a distance or
cannot be seen from the guns. The aiming circle is mounted on a
tripod or on a small metal table carried in each case. With each
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instrument is a deflection correction card for offsets as shown below.
The graduations on the limb are in mils and made clockwise. each semi-
circumference being numbered from 0 to 3,200. 1,600 being parallel to
the line of fire. The graduations on the deflection scales of the
panoramic sight and the scissors observing telescope are exactly the
same as the aiming circle.

"C"—DEFLECTION CORRECTION TABLE.
Offset when the BC station* is to be

Left | Right
of the Firing Battery
Add \ Subtract
RANGE Offset in mils when the distance from the line of fire in paces is
il
meters | 20| 40| 60| 8o 100] 120] 140| 160| 180| 200| 300/ 400| 500
1,000 16| 33| 49| 65| 82| 98| 114| 131| 147| 164| 247| 332| 419 =
1,200 14| 28| 41| 54| 68| 82 95| 109] 123| 137| 206| 276| 346|2 = g
1,400 12| 24| 35| 46| 58| 70| 82| 93| 105| 117| 176| 236| 295|'% ° E) é
1,600 10| 20| 30| 40| 51| o1 71| 81| 92| 102| 153| 204| 256 é = -
1,800 9] 18] 27| 36| 45| 54| 63| 72 81| 91| 136| 181| 227| g é_g
2,000 8| 16| 24| 33| 41| 49| 57| 65| 73| 82| 123| 164| 205 .‘q";) Si
etc. etc. etc. etc. ET e o
to to to o |3 2 Z
6,000 3 6 8| 11| 14| 16| 19| 22| 24| 27| 41| 54| 68

* Does not apply to our BC telescope when AP is in front.

Lieutenent General Rohne in a recent article has criticised this de
flection correction table, saying that it is not simple enough, contains
too many figures (350 in number) that are not easy to find, and
introduces a factor of accuracy into a problem where all the other
factors are based upon estimation. For instance, in determining the
deflection for the right gun by the parallel method using the battery
commander's telescope as the aiming point, we estimate the range to
the target and the distance to the right gun: Example: (Fig. 9) T is the
target, G the right gun, B is the battery commander's telescope, and
BA the perpendicular distance from the line of fire equal to 100
paces or 80 meters. The offset on the target is the angle T B T,
which is equal to G T B. Representing the value of this angle by "x,"
its value can be determined from the equation:

x : 1,000 :: BA : AT (practically the range) from which we have:

1,O0O0BA _ 80 _
R y —20

which would be the offset in mils on T toward T'. But assuming a
probable error of 10 per cent. in estimating R and the distance

X =
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to the right gun, there is in this case a resulting probable error of 14
per cent. in the offset. If some other point were used as the aiming
point, the error might even be more. He, therefore, recommends a
simpler offset table in which only round numbers are taken. This is
given below in yards, with a few variations as applied to our gun and
units of measure.

"D"—TABLE OF OFFSETS IN MILS.

Distance of BC station
from the Line of fire of

the right gun in yards. 50 100 150 200 300 400 500
Range of T or Distance to

AP in yards.

1,000 50 100 150 200 300 400 500

1,500 35 65 100 135 200 26