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RECORD OF AN OLD ARTILLERY ORGANIZATION.
BY MAJOR ALLISON OWEN.

For some reason Louisiana has always been singularly rich in
artillery. During the Civil War the State furnished a surprisingly
large number of batteries to the Confederate armies. At the opening
of the Spanish-American War there were seven batteries of National
Guard Artillery, and for several years following there were ten
batteries in the city of New Orleans alone. Up to a year ago this city
held five batteries in the service. Before the Washington Artillery
was organized there were several batteries in New Orleans which
drew their membership from the French or Spanish population, and
it was to distinguish the new battery from these that it was first
called the Native American Artillery. The exact day of its foundation
is not known, but the newspapers of 1838 and 1839 occasionally
refer to it or its captain, E. L. Tracy.

In 1841 the battery was attached to a body of American volunteer
infantry known as the Washington Battalion, of which C. F. Hozey
was Major and J. B. Walton was Adjutant. In 1843 Captain Henry
Forno assumed command, Captain Tracy having been promoted to
the command of the battalion. The following year three other
companies were added and the battalion became the Washington
Regiment, under Colonel Persifer F. Smith, who later became a
Brigadier-General in the regular establishment. J. B. Walton was the
Lieutenant-Colonel.

In 1845 the battery saw its first war service in General Zachary
Taylor's army, leaving New Orleans on August 22nd for Corpus
Christi, equipped with six 6-pounder bronze guns. After three
months' duty the battery was relieved by artillery of the regular
army. The following year volunteer infantry was called for and
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the battery again responded, equipped on this occasion as infantry,
and served as company A of the Washington Regiment, to the
command of which Walton had been promoted. It embarked on May
Oth, 1846, and served until July 21st, and was commanded by
Captain Isaac F. Stockton. The details of these two tours of duty are
lacking, as all records prior to 1860 were destroyed when the old
armory was fired after the fall of New Orleans during the Civil War.
The only note that remains is that it embarked for the front three
days after receiving the call.

Shortly after the return from Mexico, the regiment fell to pieces;
the battery adopted the regimental name, and has been known ever
since as the Washington Artillery. The only relic of this period now
preserved is the center of a red silk standard bearing a tiger head, the
emblem of the command. The seal and the badge of the active corps
are crossed cannon encircled by a belt upon which is inscribed the
motto, "Try Us," and the name of the organization. When and why
this motto and seal were adopted is not known. On account of the
tiger-head emblem the command is sometimes confused with a
regiment of Louisiana infantry which was known during the Civil
War as "Wheat's Louisiana Tigers." There is no connection,
however, between the two.

During the fifties, the city of New Orleans offered a site for an
armory "as long as the Washington Artillery remains in possession
of the city's cannon," and upon the election of Colonel Walton to the
command of the battery the building was begun. It was completed in
1858, and the front wall still stands in Girod Street, an interesting
example of early armory design. It was the work of a member of the
command, William A. Freret, who later became supervising architect
of the United States. While the command was absent during the
Civil War the property was confiscated, and during reconstruction
days was sold. The organization has never been compensated.

During the Civil War the organization had a long and
interesting period of service, opening with the seizure of the
United States Arsenal at Baton Rouge on January 10th, 1861. The
rush to arms at this time is shown in the expansion of the battery
into two batteries on January 28th, to be followed by further expansion
into a battalion of four batteries March 3d. On Washington's birthday
the Confederate Secretary of War, Judah P. Benjamin, on behalf of
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the ladies of New Orleans, presented the battalion with an
embroidered silk standard, and on May 13th the command
volunteered "for the war," was accepted and mustered in on May
26th as part of the regular army of the Confederate States. The day
after it was mustered in it entrained for Richmond, under the
command of Major James B. Walton, with W. Miller Owen as
Adjutant. The personnel was drawn from the best element of New
Orleans, and many were socially and financially prominent. They
brought their own equipment of nine guns to Virginia, the six guns
used in Mexico with two 12-pound howitzers, and one 8-pounder
rifle. The batteries were known as, First, Second, Third and Fourth
Companies, and were commanded by Captain H. M. Isaacson, First
Lieutenant C. C. Lewis, Captain M. Buck Miller, and Captain
Benjamin Franklin Eshleman respectively. The battalion arrived in
Richmond on June 4th, was supplied with horses and placed under

THE ADJUTANT.
A Typical Washington Artilleryman.
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ARSENAL OF THE WASHINGTON ARTILLERY.
Built in 1858, Burned, confiscated, and sold in 1867.
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the instruction of Lieutenants T. L. Rosser, James Dearing and J. J.
Garnet, who were fresh from West Point, and who later rose to high
rank in the Confederate Army.

Six weeks later, July 18th, the Third Company under Captain
Miller with four 6-pounders, and three rifles of the First Company
under Lieutenant C. W. Squires, drove Battery E, Third U. S. Field
Artillery with two 10-pounder Parrott rifles, two 6-pounder howitzers,
and two 6-pounders, together with a platoon of Battery G. Fifth U. S.
Field Artillery with two 20-pounder Parrot rifles from the field at
Blackburn's Ford, Bull Run. By a strange coincidence it was the
present commanding officer of Battery E, Third Field Artillery,
Captain Fred T. Austin, who made the Federal inspection under which
the Washington Artillery mustered in under the Dick Bill in 1909.

In the battle of Bull Run, July 21, 1861, the positions of the
batteries were as follows:

The Second Company under Lieutenant T. L. Rosser with four 12-
pounder howitzers, at Union Mills Ford;

The Third Company, under Captain W. B. Miller with two 6-
pounder smooth bores, at McLean's Ford;

A platoon of the Third Company under Lieutenant J. J. Garnet with
one 6-pounder, smooth bore, and one 6-pounder rifle, at Blackburn's
Ford.

Three sections of the First Company under Captain C. W. Squires
with three 6-pounder smooth bores, and a platoon of the First
Company under Lieutenant J. B. Richardson with two 6-pounder
rifles, at the Henry House.

The opposing batteries near the Henry House were those of Griffin
and Ricketts. Eleven guns were captured, one disabled, one caisson
exploded and Capt. Ricketts taken.

In January, 1862, $1,499.16 was subscribed by officers and men
for the relief of fire-swept Charleston.

The Spring was spent in maneuvering on the peninsula, and on
May 13th, the Third Company under Captain Miller with three 24-
pounder howitzers, blocked the advance of Federal gunboats on the
James River at Drewry's Bluff.

On May 31st the Battalion was not engaged, but while the
battle of Seven Pines was being fought, Captain Buck Miller of the
Third Company, carried off an abandoned battery of four Napoleons,
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which, by a singlar coincidence, had been commanded by a Captain
Miller in the Federal service. An ambulance of the Second Rhode
Island Infantry was also taken and was used throughout the war for a
headquarters wagon and was always referred to as "The Second
Rhode Island."

On June 6th, the First Company under Captain Squires engaged
in a two-hour artillery duel at New Bridge at Garnett's Farm on the
Chicahominy, exploding a caisson, after which the opposing force
withdrew.

On June 20th, Colonel Walton was appointed Longstreet's Chief
of Artillery, and the Washington Artillery was assigned as the
reserve artillery of Longstreet's Division.

After the departure of the Battalion from New Orleans, those
members whose family or business affairs had not permitted their
leaving, began the organization of a fifth and a sixth battery. The call
of General Beauregard in February of 1862 for troops to serve in the
Army of Tennessee, resulted in the consolidation of these two
batteries into what was known as the Fifth Company, Washington
Artillery. This battery was mustered in on March 6th under Captain
W. 1. Hodgson, with 156 men and two 6-pounder smooth bores, two
6-pounder rifles, and two 12-pounder howitzers. It entrained on
March 8th for Grand Junction, where horses were supplied, and on
the 27th marched to Corinth, Miss., where it was assigned to
Anderson's Brigade, Ruggles Division. On April 6th and 7th it
fought at Shiloh from five successive advanced positions, firing 738
rounds, losing 7 killed, 27 wounded and 28 horses killed; 3 caissons,
a battery wagon and forge were abandoned for want of teams.

The battery under the command of Captain C. H. Slocomb played
a conspicuous role in the capture of Mumsfordsville. Perryville,
Knoxville, Murfreesboro and Jackson. It distinguished itself in the
great battle of Chickamauga, and lost six guns on Missionary Ridge.
It captured other guns and fought desperately in fight after fight
throughout the Georgia campaign. After the siege of Atlanta, back
they went to Nashville, spiked their four guns and ended their career
in the siege of Spanish Fort in Mobile Bay.

The details of much of the service of this battery are difficult to
obtain, as the papers of the Company were lost in the Tennessee
campaign. In all, 418 men served in its ranks; 50 were killed and
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over a hundred were wounded. It fought twenty-three battles and fifteen
minor engagements, lost 143 horses, expended 5,906 rounds of
ammunition and marched 3,285 miles.

At Beverly Ford near Rappahannock Station, on August 23, 1862,
the First Company under Captain Squires, with four 3-inch rifles,
and the Third Company under Captain Miller, with four 12-pounder
Napoleons, were engaged in what was purely an artillery battle
which lasted four hours and resulted in the repulse of the enemy. The
losses were 10 killed, 13 wounded, and 22 horses killed; 756 rounds
were fired.

In the second battle of Manassas on August 29th, the First
Company under Captain Squires with three rifles, and the Third
Company under Captain Miller with four Napoleons, together with
twelve other guns of other batteries, were placed between the flanks
of Jackson's and Longstreet's Corps, and fought for two hours, when
the Third Company was sent to a new position on Longstreet's left.
On the 30th, the Second Company under Capt. J. B. Richardson,
occupied a position near the Chinn house with two 6-pounder bronze
guns and two 12-pounder howitzers, and captured a battery of four
Napoleons, fully horsed, which they manned and turned upon the
retiring foe. The Fourth Company under Captain B. F. Eshleman
with two 6-pounders and two 12-pounder howitzers, also occupied a
position near the Chinn house and was hotly engaged. It later moved
forward to the Conrad house and until 9 p. m. continued the action in
the direction of Centerville. A platoon of the First Company under
Lieutenant Edward Owen, was used on the 31st to "speed the parting
guest." The casualties for the three days were one killed and nine
wounded. No record is available of the loss of horses or the
expenditure of ammunition.

In the battle of Antietam, or as it is called in the South,
"Sharpsburg," the First Company, under Captain Squires, was posted on
the ridge east of the town, on the right of the turnpike, with two 3-inch
rifles and two 10-pounder Parrotts. On the right of the First Company
was the Third Company, Captain Miller, with four 12-pounder
Napoleons; across a ravine on the right, in an orchard in front of D. R.
Jones' Division, the Second Company, under Captain Richardson, with
two 12-pounder Napoleons and two 12-pounder howitzers. Still
further to the right was the Fourth Company, Captain Eshleman,
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with two 6-pounder bronze guns and two 12-pounder howitzers.

At a critical moment when the center of Lee's front was heavily
pressed, the Third Company was in front of a corn field and orchard
through which the enemy was advancing in force. Here one of its
caissons was exploded, but the battery remained in position
inflicting heavy loss until 4 p. m., when it was withdrawn to
replenish ammunition. So depleted were the gun detachments that
Longstreet's staff officers served as cannoneers, the general himself
directing the fire.

The sectors of the First and Second companies included the Stone
Bridge. At about noon the Fourth Company shifted its fire to a six-
gun battery just going into action near the lower ford.

A. P. Hill reached the field at 2:30 p. m., and in the last phase of
the fight on September 17th, the Washington Artillery was
represented by ten guns drawn from all the batteries, and played an
important role in checking and pushing back Burnside's Corps. The
casualties were 13 killed, 51 wounded, and 2 missing. No record is
available of the expenditure of ammunition but this must have been
considerable as caissons were frequently refilled throughout the day
or new ones sent to the guns.

At Fredericksburg, December 13, 1862, the First, Third, and
Fourth Companies occupied redoubts on the crest of Marye's Hill,
while the Second Company reported to General Pickett near Lee's
Hill. This was the first occasion on which the Washington Artillery
used earth works. The Fourth Company, Captain Eshleman, with
two 12-pounder howitzers and two 12-pounder Napoleons, occupied
the right. On the left of the Fourth Company came the Third
Company, under Captain Miller, with two 12-pounder Napoleons.
On the left of the Third was the First Company, Captain Squires,
extending to the Plank road, with two 3-inch rifles and one 10-
pounder Parrott, one of which under Lieutenant Galbraith being
placed in the road. Incessant fire was maintained for five hours, and
the guns were withdrawn at 5 p. m., the losses being 3 killed and 24
wounded. This was, like Gettysburg, one of the great panoramic
battles where the whole field was in sight, and the effect of the fire at
point blank ranges was easily observed. During the battle one of the
Napoleons was taken from its redoubt and placed in the open to
secure greater effect.
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Some days after the battle a subscription was raised to relieve the
destitute people of Fredericksburg and the battalion Washington
Artillery contributed $1,391.00.

While Lee and Jackson were fighting Hooker in that astounding
battle of Chancellorsville on May 3, 1863, a very important duty was
assigned the Battalion which, with Barksdale's Mississippians and
Hays's Louisianians, was sent back to retard Sedgwick in any effort to
reach Hooker in time to aid him. Again the guns of the command
occupied the crest of Marye's Hill with the 18th and 21st Mississippi
in the sunken road. The First Company, under Squires, with two 3-
inch rifles, occupied a position to the right of the Marye house. An
ammunition chest under a tree still marks the spot. The Second
Company, with four guns, under Richardson, was sent to Hamilton's
Crossing on the extreme right. The Third Company with two 12-
pounder Napoleons under Lieutenant Brown was posted near the
plank-road. One gun under Lieutenant A. Hero accompanied General
Hays to the left. One howitzer of the Second Company and one of the
Fourth under Lieutenants Apps and DeRussy, occupied works to the
left of the plank-road. These works are still plainly traceable. On the
extreme left the Fourth Company placed two guns under Captain
Joseph Norcom.

After a stubborn defence the weakness of the line was discovered
during a flag of truce, and Marye's Hill was over-run. Each battery lost
one gun except the First Company which lost two, the first guns lost by
the battalion. Four men were killed, nine wounded, and three officers
and 29 men were captured with their guns. The Second Company
coming to the rescue could accomplish nothing, and sacrificed a gun
before it would retire, making six guns lost in all, two 3-inch rifles, two
12-pounder howitzers, and two 12-pounder Napoleons. Sedgwick,
however, failed to reach Hooker. The officers and men captured were
taken to Washington, thence to Fort Delaware, and on the 20th were
exchanged and reported for duty after an absence of just twenty days.

At Gettysburg, the battalion reached the field at 8 a. m. on the
2nd of July, and on the morning of the 3rd was placed on the left
of the peach orchard under the command of Major B. F.
Eshleman. The two signal guns for the great cannonade which
preceded Pickett's charge were fired by the right platoon of the First
Company under Lieutenant C. H. C. Brown, the right gun under



RECORD OF OLD ARTILLERY ORGANIZATION 15

Sergeant W. T. Hardie, the second under Sergeant P. O. Fazende,
each exploding a caisson of an opposing battery.

The First Company with two 12-pounder Napoleons, under
Captain Squires, occupied the extreme right of all the Artillery, near
the Emmitsburg Road at the Peach Orchard; the Second Company,
with one 3-inch rifle, one 12-pounder Napoleon and one 12-pounder
howitzer, under Captain Richardson, was placed on the left of the
First Company. The Third Company under Captain Miller with three
12-pounder Napoleons, occupied a position on the left of the Second
Company, and on their left was the Fourth Company under Captain
Norcom, with two 12-pounder Napoleons. The First and Third
Companies followed Pickett's charge to a point where they could
enfilade the enemy's line until Pickett fell back and their ammunition
was exhausted.

The losses were 3 killed, 26 wounded and 16 captured; 39 horses
were killed. The expenditure of ammunition is not recorded but must
have been heavy as the cannonade was continued until the chests
were empty.

At Drewry's Bluff on May 16, 1864, Hagood's brigade and the
First Company under Captain Edward Owen with four guns, were sent
forward on the turnpike to a point near the outer line of works and
there captured Captain Belger and his two 12-pounder Napoleons and
Captain Ashby's (3rd N. Y. Artillery) three 20-pounder Parrotts.
Colonel Eshleman, Adjutant Kurshedt and Sergeant Major Randolph
manned one of the captured Parrott rifles to accelerate the retreating
foe. The captured guns were presented on the field to the First
Company in recognition of their splendid work. The Second Company
under Richardson occupied Fort Stevens with four guns. The Third
Company under Captain A. Hero with four guns was near the Saddler
house to the right of Beauregard's headquarters. The Fourth Company
under Captain Norcom occupied a position on the right flank near the
R. & P. R. R., and beside three field-pieces manned four guns of
position. The casualties were 9 killed and 21 wounded.

The command went into the trenches at Petersburg on June 18,
1864, and there remained until April 2, 1865, making the last stand
at Fort Gregg under Lieutenant F. McElroy. During the retreat to
Appomattox the Second Company under Captain Richardson served
with the rear guard and was engaged up to 11 p. m. the night before
the surrender.
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One officer, Lieutenant C. H. C. Brown and nine men from the
First and Fourth Companies served as an escort for President Davis
and were present at his capture.

In all 808 men had served in the ranks of the Washington
Artillery in Virginia and Tennessee of whom 139 were killed or died
of wounds. Four hundred and twelve were present for duty at the end
of the war, of whom 92 still survive.

The battalion had fought in sixty battles and a number of minor
engagements, six of its officers were promoted out of the command,
several rising to the rank of Major and Brigadier Generals.

As soon as a sufficient number of its members had returned to
New Orleans after the surrender, two attempts were made to
reorganize the Battalion, but the Federal Commander dispersed both
meetings and Confederate military organizations were prohibited, so
the Washington Artillery took on a civil and benevolent character to
care for its impoverished members and their families and the
families of the dead. In 1875 the embargo was removed and, at once,
the command was armed and equipped at its own expense,
purchasing a battery of 3-inch Parrott rifles from the Government.

Colonel Walton and the old officers again assumed command, but
the reduced numbers formed but three batteries known as A. B. and
C. successors to the Third, Fifth and First Companies, respectively.

In 1876 Colonel William Miller Owen, the Civil War Adjutant,
was elected to command the Battalion, and in 1880 a monument was
erected to the memory of the men in its ranks who gave their lives to
their country. In 1881 Lieutenant-Colonel John B. Richardson was
promoted to command, and the Battalion purchased its present
arsenal.

In 1898 the Battalion volunteered for service in the Spanish-
American War, and one battery commanded by Captain Fred
Kornbeck, recruited from the entire command was accepted, but the
war terminated before the Government could equip it for the field.

Following the Spanish War the Washington Artillery again
expanded into five batteries, but upon the enactment of the Dick Bill,
fearing that the interpretations to be placed upon its requirements
might injure its esprit de corps or destroy its identity, the Battalion
mustered out of the service, and existed at its own expense as an
independent command until 1909, when it was demonstrated that
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service under the Dick Bill would be beneficial. It was then
mustered in and is now composed of three batteries conforming in
all respects to the regulations and striving to perfect its training for
any service it may be called upon to perform.

NEW ARSENAL ON ST. CHARLES STREET.

Purchased in 1880, running through the block from St. Charles to Carondelet Street, 360 feet
by 90 feet.

During its years of peace service it has repeatedly done riot duty
both in New Orleans and at various points in Louisiana. In 1912 it
was called to conduct refugee camps for flood sufferers along the
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Mississippi River located at Vicksburg, Baton Rouge, Milliken's
Bend and other points.

During the days of interstate competitive drills the Washington
Artillery under Capt. Eugene May took first prize at Dubuque in
1884, Mobile and Philadelphia in 1885, Galveston, 1886, and
Austin, 1888. It took second place at New Orleans in 1885, and third
place at New Orleans and Nashville in 1883.

The following works have been published upon its history:

"A Soldier's Story of the War," by Corporal Napier Bartlett, of
the Third Company. Published in 1874.

"In Camp and Battle with the Washington Artillery," by Colonel
William Miller Owen, 1885.

"Washington Artillery Souvenir," by Lieutenant-Colonel John B.
Richardson; 1894.

"A Reminiscent Story of the Great Civil War," by Major H. H.
Baker, of the Fourth Company; 1913.

All of the present officers have attended the Artillery Schools
either at Fort Riley or Tobyhanna, and four have attended the school
of Fire at Fort Sill and have been graduated.



THE CAMP OF INSTRUCTION FOR FIELD ARTILLERY
AT TOBYHANNA, PA.

BY MAJOR CHARLES P. SUMMERALL, 3RD FIELD ARTILLERY.

The need of a range for field artillery target practice in the
Eastern States has long been felt keenly by the regular batteries
stationed in this section. Many localities have been tried, but all
proved so inadequate, both as to ranges and safety, that the practice
was of little value, and efforts to use them were discontinued. The
practice of the regular batteries of the Fort Myer battalion, prior to
its mobilization with the Maneuver Division at San Antonio in 1911,
was held at a coast defense post, with targets that were located on
the water. The deficiencies resulting from such restrictions were
made apparent in the firing of the battalion at Leon Springs, Texas,
that year, and it was realized that effective steps must be taken to
overcome them.

In addition to the needs of the regular batteries, the development
of the militia field artillery, and its increase in size and importance,
emphasized the lack of any place where firing instruction could be
given. In his report for 1912, the Chief of the Division of Militia
Affairs said:

While four-fifths of the State batteries are east of the Mississippi, and two-fifths
of them are east of the Allegheny Mountains and north of Virginia, the United States
owns but one field artillery target ground east of the Mississippi (Sparta, Wis.), and
none at all east of the Allegheny Mountains.

* % * *

The country in the east, where most of the militia batteries are located, being
thickly settled, suitable ranges do not exist, conveniently located to the batteries,
and hence, the great majority of these batteries can have only the most elementary
firing, and as a rule they derive but little real instruction from it. Several target
firing grounds centrally located for batteries of contiguous states should be secured
by the Federal Government, just as small-arms ranges are now secured in each
State with Federal funds, either by purchase or lease. It is absurd to think that the
only arm of the service (field artillery) which has no action on the batlefield, except
fire, can secure efficiency without thorough target practice, conducted under all
sorts of conditions, and under the supervision of competent instructors.

At the date of this report, there were 18 militia and 3 regular
batteries east of the Allegheny Mountains, extending from New
Hampshire to Virginia, inclusive. Some of them had never had
target practice, although they had been organized for several years.
The number of militia batteries in this area has been increased to
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23, and it is probable that a still greater increase will follow at an
early date. When it is considered that the cost of the matériel alone
of a 3-inch battery is about $80,000, it is appalling to think that the
enormous investment for these batteries should largely be nullified
by the lack of a suitable place to utilize them in the training of the
personnel. It was to meet the above needs that a search was begun
early in 1912, for a range. The place that fulfilled the greatest
number of requirements was a large area of uninhabited country
near Tobyhanna, Pennsylvania. It is situated on the extensive
plateau of the Pocono Mountains, at an altitude of nearly 2300 feet.

A BATTERY GOING INTO POSITION, TOBYHANNA RANGE.

The climate is cool and invigorating, the water is abundant and of
unusually good quality, and the conditions for health are all that
could be desired. The country is covered with a dense second
growth of trees and brush and the surface is rendered exceedingly
rough by rocks and small holes. Maneuvering is slow and difficult,
but there are sufficient roads and trails to afford convenient access
to the firing points. A great variety of ranges can be found, and the
absence of any inhabitants over an extensive area renders the
practice unusually safe.

il SR eT 2 AW St f mBs-.., ,
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In order to try the range, the 2d Battalion, 3d Field Artillery, was
sent there for practice after the Connecticut Maneuvers in 1912. The
results were so satisfactory that it was decided to use the range again
in 1913, and, in addition to the practice of the regular officers and
batteries, a camp of instruction for militia batteries and a school for
militia officers were organized. The camp was located near the
station at Tobyhanna, where the Lackawanna Railroad afforded an
excellent train service. The land was cleared and temporary
buildings were constructed for kitchens, latrines, shower baths and
stables. A well was driven and a water tank, a pumping plant and a
system of water pipes were constructed to take an abundant supply
of water to all parts of the camp. Kitchens, latrines, and showers
were built in pairs, so that each regular battery should have a militia
battery camped adjoining it and parallel to its tents. Militia batteries
were expected to come with only the personnel and the camp
equipage, and to use the horses and the matériel of the regular
batteries in camp. A circular was sent to the batteries with the
following information:

Batteries will detrain on a siding near the camp.

Wagons will meet the trains to haul all baggage.

The postoffice, depot and telegraph office are at Tobyhanna.

Camp cots or bed sacks should be brought for all men.

Extra covering will be found useful, as the nights are generally cold.

The regular battalion left Fort Myer June 2d and marched by way
of Baltimore, crossing the Susquehanna River at Conowingo, Md.
The route through Pennsylvania traversed one of the most fertile and
attractive sections of the country. Sundays were spent in camp at
Buck and Pen Argyl. At Bethlehem, Batteries D and E were
detached and sent to Easton for a week. From there, Battery D
returned to Gettysburg and Battery E proceeded to Tobyhanna.
Battalion Headquarters and Battery F continued the march to
Tobyhanna, where they arrived June 18th, having covered a distance
of 260 miles.

The camp was in a very crude condition, but the men made such
preparations as were possible for the militia batteries who were due
to arrive three days later. It was not practicable to have the camp
graded, and the first batteries found much to do before their grounds
and company streets had any resemblance to the usual types. The
men manifested a creditable zeal, and with a cheerful enthusiasm

rg}.?}(i’ T l‘
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that spoke well for their morale, they adapted themselves to the
situation and were soon ready for the real work of the camp.

In accordance with the schedule prepared by the Division of
Militia Affairs, batteries reported at the camp as follows:

Enlisted Rounds of
Battery. State. Officers. Men. Ammunition.
A New Jersey 5 88 From June 21 to June 30 300
A Rhode Island 5 124 From June 21 to June 30 124
A Connecticut 3 108 From July 21 to July 30 129
B Pennsylvania 5 92 From July 21 to July 30 171
C Pennsylvania 4 81 From July 20 to July 30 243
B New Jersey 5 91 From Aug. 1 to Aug. 10 362
Ist  Dist. of C. 4 86 From July 31 to Aug. 11 236

Three other batteries and a battalion headquarters, designated to
attend in August, failed to come.

In all cases, the militia batteries were met at the trains and
conducted to the camp, where meals for them were provided by the
regular batteries with which they were paired, till the new messes
could be established. A mess for all officers who attended the camp
was conducted by a caterer.

Battery comanders took full charge of the instruction of the
militia batteries paired with them. They followed the prescribed
schedule, using all officers and men of their batteries required for the
different classes of instruction. Especial assistance was rendered in
messing, cooking and serving meals and in camp sanitation. During
the firing, officers and noncommissioned officers of regular batteries
exercised a close supervision over the duties of all officers and men
of the militia batteries to prevent errors or irregularities that might
have endangered the batteries or the range parties. Battery
commanders also made the annual field inspection under Section 3,
Militia Laws, of the batteries assigned to them.

As the stay of each set of batteries in the camp varied but little,
the following program of instruction was followed in all cases, with
only such modifications as were found to be necessary:

FIRST DAY, SATURDAY.
Arrival in camp; pitching tents and establishing messes.

SECOND DAY, SUNDAY.

Explanation of duties, routine and course of instruction; battery
administration for officers; riding for recreation.



CAMP OF INSTRUCTION FOR FIELD ARTILLERY 23

THIRD DAY, MONDAY.
Morning.

Drivers: Fitting harness; harness drill; driving by pair and by

team.

Cannoneers: The cannoneer, the gun squad and the firing battery;

methods to obtain speed with accuracy.

Special details: (Chiefs of 5th section, signal details and scouts.)
Instruments, telephones and signalling;
reconnaissance and transmission of messages.

Officers: Blackboard method of conduct of fire; sketching and

smoke bomb practice.

Afternoon.
Drivers: The team hitched; the battery mounted.
Cannoneers: The firing battery.
Special details: Same as morning.
Officers: Same as morning.
Evening.
Officers: Map exercises in the employment of special details.

FOURTH DAY, TUESDAY.
Morning and Afternoon.

Drivers: Fitting harness; the battery mounted.

Cannoneers: The firing battery.

Special details: Same as third day.

Officers: Adjustment and use of B. C. telescope and use of ruler,
telemeter and field glasses; preparation of firing
data and smoke bomb practice.

Evening.

Officers: Same as third day.

FIFTH DAY, WEDNESDAY.
Morning.

Batteries: Reconnaissance, selection and occupation of positions,
posting all elements, preparation of firing data
and conduct of fire.

Afternoon.

Drivers: The battery mounted.
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Officers and cannoneers:  Simulated fire and sub-caliber practice,
using fixed and moving
instruction targets.

Special details: Same as third day.

Evening.
Officers: Probability of fire.

SIXTH DAY, THURSDAY.
One battery: Service practice.
Remaining batteries: Same as fifth day.

Evening.
Officers: Critique.

SEVENTH DAY, FRIDAY.
Same as sixth day, batteries alternating for service practice.

EIGHTH DAY, SATURDAY.
Same as seventh day.

NINTH DAY, SUNDAY.
Morning.

Officers: Administration and discipline.
Enlisted men: Care of matériel.

Afternoon.
Officers and enlisted men: Riding for recreation.

TENTH DAY, MONDAY.

Breaking camp and entraining.

The militia batteries furnished all guard details except the
senior noncommissioned officers and the sentinels over the guard
tents and the stores. An officer of the day and an officer of the
guard were detailed from the militia batteries.

The new guard details were formed on the parade ground at
1:00 p. m., daily, for instruction by the adjutant. At the same time
officers were instructed in the manuals of the saber and the pistol.
Stable duties were performed by the militia batteries and officers
attended stables for instruction in the treatment and care of
horses. Batteries had the routine formations and were inspected at
retreat. One-half the officers attended drills with their batteries and
the other half attended the special instruction prescribed for officers.
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All officers attended service practice of all batteries, except one
regular officer with each battery not firing.

Calls for instruction were sounded as follows:

Drill Call.....coocveeiieieeieeeeieeeeeeeeeee 7:55 a. m.
ASSEMDIY .o 8:00 a. m.
Recall .o 11:30 a. m.
Drill Call......ccoveeiieieeieeieeieceeeeee e 1:25 p. m.
ASSEMDLY .o 1:30 p. m.
Recall .o 3:30 p. m.
School Call for Officers.........c.ccccveruvrennnnee. 7:25 p. m.

BATTERY IN POSITION AT TOBYHANNA.

Three smoke bomb ranges were installed and a good drill ground
was procured for the elementary work of the batteries.

The entire scheme of instruction led up to the service practice for
which Dbatteries brought varying quantities of ammunition.
Precautions were taken to segregate and fire ammunition by lots, and
all instruments were adjusted before firing, under the supervision of
the regular officers. The range was operated by permanent details
from battalion headquarters. Officers reported at the observing
station and problems were assigned in rotation to each battery.
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Sketches of the terrain and targets and observations of all shots were
made by officers not firing and complete records were kept for the
reports. Imediately after the day's practice, mimeograph copies of the
records were made and distributed for the critique that evening. At
the critiques, each officer first commented upon his own work and
details not satisfactorily pointed out by him were discussed by
others.

The best of feeling existed between the different organizations,
and the departure of the militia batteries was generally preceded by a
smoker to their regular comrades.

During a part of the time that Battery A of Rhode Island attended
the camp, Brigadier General C. B. Abbott, Adjutant General of Rhode
Island, and Major Charles T. Glines, of his staff, were present. The
interest of General Abbott in the work and his earnest cooperation
were helpful to all concerned. It is hoped that the Adjutants General of
the States will find it possible to visit succeeding camps.

Major General C. B. Dougherty, commanding the Division of
Pennsylvania Militia, was an active and sympathetic friend of the
camp. He reviewed the provisional battalion composed of Batteries
B and C of Pennsylvania and Battery A of Connecticut, and his
presence at a number of the practices was encouraging to both
regulars and militia.

The Division of Militia Affairs arranged for a school for officers
from July 1 to July 15. Eighty-one officers from States east of the
Mississippi River were authorized to attend. Of this number, fifty-
three reported. It is worthy of note that twelve officers came from
the State of Louisiana, including the Washington Artillery field and
staff as well as battery officers. Circulars had been sent to all officers
authorized to attend, as follows:

As your name has been sent in as one of those who will attend the camp of
instruction for militia field artillery officers to be held at Tobyhanna, Pa., from July
1 to 15th, the following information will be of interest to you:

The camp will be established at Tobyhanna, Pa., on the D. L. & W. R. R.
Tents will be provided and equipped with gold medal cots, water buckets and
lanterns. Each officer will, therefore, need to bring with him his bedding roll and his
field trunk or clothing roll, his service uniform (woolen or cotton), including
overcoats, olive drab shirts (which will be worn in lieu of blouses on hot days),
saddle cloth, saber and belt. blankets (2), canteen, spurs, field glass, watch, compass,
note book, pad and pencils. A horse equipped with saddle, saddle blanket and
bridle, will be furnished each officer, and orderlies will be provided to care for them.
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Each officer should bring a serviceable slicker. He will also find a pair of
rubber boots a great convenience.

A good mess will be established in the camp at which officers may get

their meals at $1 per day. A small charge will be made for caring for tents.

In regard to previous preparation, officers should study the drill

regulations and the hand book of 3-inch field artillery matériel.

They are requested to bring the two books above mentioned and the B. C.

rulers, B. C. telescopes and sextant telemeters, belonging to their battery or
battalion.

The student officers arrived on June 30th and July 1st. All were
met at the trains and conducted to camp, where they were assigned,
usually, two to a tent. For the purpose of instruction, they were
divided into two classes and each class was subdivided into four
sections. Mimeograph lists of the sections and schedules of
instruction and copies of camp orders were furnished each officer.

The course was as follows:

1.
2.

3.

4.

14.
15.

Simulated fire with smoke bombs.

Preparation of firing data and the blackboard method of
conduct of fire.

Use of special details and occupation of positions in map
exercises.

Reconnaissance and occupation of positions and conduct of
simulated fire, using a battery.

5. Sketching and range finding.

6. Adjustment and use of instruments.

7. Telephones and signalling.

8. Hippology.

9. Harness and draft.
10.
11
12
13

Subsistence and supply.

. Equitation.
. Battery administration and camp sanitation.
. Terrain exercises, with battalion headquarters and special

details.
Battalion administration.
Service practice.

The instruction was conducted according to the following
detailed schedule:

TUESDAY, JULY 1IST.

Report at camp.

Assignment to sections.
Explanation of course—7:30 p. m.
Lecture—Firing Regulations.
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WEDNESDAY, JULY 2D.

Morning.
Class A. Class B.
Subject No. 1: Subject No. 6:
1st and 2d sects... 7:30—9:30 1st and 2d sects.. 7:30— 8:30
3d and 4th sects.. 9:30-11:30 Subject No. 3:
Subject No. 2: 1st and 2d sects.. 8:30—10:00
Ist and 2d sects.. 9:30-11:30 3d and 4th sects.. 10:00-11:30
3d and 4th sects.. 7:30— 9:30 Subject No. 5:

3d and 4th sects.. 7:30— 8:30
Subject No. 4:

3d and 4th sects.. 8:30-10:00

1st and 2d sects..10:00-11:30

Afternoon.
Subject No. 3: Subject No. 1:
Ist and 2d sects.. 1:30—2:30 Ist and 2d sects.. 1:30—3:00
3d and 4th sects.. 2:30— 3:30 2d and 3d sects.. 3:00—4:30
Subject No. 4: Subject No. 2:
Ist and 2d sects.. 2:30—- 3:30 2d and 3d sects.. 1:30- 3:00
3d and 4th sects.. 1:30—2:30 1st and 2d sects.. 3:00—4:30

Subject No. 5:
Ist and 2d sects.. 3:30— 4:30
Subject No. 6:
3d and 4th sects.. 3:30— 4:30
Evening.
Lecture—Probability of Fire—7:30.
THURSDAY, JULY 3D.
Morning and Afternoon.
Same as July 2d. Same as July 2d.
Evening.
Lecture—Telephones and lines of information—7:30.
FRIDAY, JULY 4TH.

Ceremonies and athletic games.
SATURDAY, JULY 5TH.

Morning and Afternoon.
Same as Class B, July 2d and 3d. Same as Class A, July 2d and 3d.
Evening.
Lecture—Employment of Field Artillery—7:30.
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MONDAY, JULY 7TH.
Morning and Afternoon.
Same as July 5th, substituting subjects No. 7 for No. 6 and No. 9 for
No. 5.
Evening.
Lecture—Topography—7:30.
TUESDAY, JULY 8TH.
Morning and Afternoon.
Service practice—S8:00 a. m.
Evening.
Critique—7:30.
WEDNESDAY, JULY 9TH.
Morning and Afternoon.
Same as July 7th.
Evening.
Critique—7:30.
THURSDAY, JULY 10TH.
Morning and Afternoon.
Service practice—8:00 a. m.
Evening.
Critique—7:30.
FRIDAY, JULY 11TH.
Morning and Afternoon.
Same as July 7th, substituting subject No. 8 for No. 9 and subject
No. 10 for No. 7.
Evening.
Critique—7:30.
SATURDAY, JULY 12TH.
Morning and Afternoon.
Service practice—S8:00 a. m.
Evening.
Critique—7:30.
MONDAY, JULY 14TH.
Morning and Afternoon.
Same as July 7th.
Evening.
Critique—7:30.
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TUESDAY, JULY 15TH.
Departure from camp.
JULY 6TH AND 13TH, SUNDAYS.

Morning.
Class A. Class B.
Subject No. 12.......... 10:00-11:30 Subject No. 12..... 8:30-10:00
Subject No. 11...... 10:00-11:30
Afternoon.

Riding for recreation.
HEADQUARTERS WASHINGTON ARTILLERY.

Morning. Afternoon.
Subject No. 13.......... 8:30—-11:30 Subject No. 14........... 1:30-3:00
Calls were sounded as follows:

Mess Call .....ooovveiieieeeieee e 5:50 a. m.
School Call.......cccoovieviiiieiiieeee 7:25 a. m.
ASSEMDIY ..ovieiiiiiecieee e 7:30 a. m.
Recall ..oooveiiieeeee 11:30 a. m.
Mess Call .....oooveviiiiiiiiiiiiieeieeeee 12:00 m.

School Call.......cccoevverieeiieieeeee 1:25 p. m.
ASSEMDIY ..o, 1:30 p. m.
Recall ..o 4:40 p. m.
Mess Call .....ooovevieiiieieieeeeeeeee 6:00 p. m.
School Call.........coovveeiieiieieeeeeee, 7:25 p. m.
ASSEMDIY .o 7:30 p. m.

All officers took the same course, except the special exercises for
the headquarters of the Washington Artillery. From the records of
the instructors, officers were selected to conduct the fire in the
service practice. Chiefs of platoon were detailed by roster. The
practices and the critiques were conducted as already described for
the militia batteries. Two hundred and thirty-one rounds of shrapnel
were allowed for the school and the State of Rhode Island gave one
hundred and ten rounds to the officers from that State. Nineteen
problems were fired over a variety of ranges, and under favorable
and unfavorable conditions of weather.

Student officers were detailed daily to attend the routine calls and
duties of the regular batteries, and they were especially enjoined to
familiarize themselves with the methods of operating the messes,
caring for horses, and camp sanitation.

At the conclusion of the school, a study was made of the work of
each officer, and gradings were given under the following headings:
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Preparation of Firing Data.
Conduct of Fire.
Observation of Fire.
Occupation of Position with Battery.
Adjustments of Instruments.
Telephones and Signalling.
Sketching.
Range Finding.
Hippology.
. Equitation.
. Harness and Draft.
. Battery Administration.
. Aptitude.
. Recommendation.

VoA B WD =
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A SALVO OF HIGH EXPLOSIVE SHRAPNEL.

B. B. show percussion burst of the fuzes after the time bursts at A. A.

This record forms a fair basis for estimating an officer's
efficiency and will be of great assistance in arranging into classes
those who attend future camps.

During the intervals when no militia officers or batteries were
present, details of regular field artillery officers on detached
service reported for their annual service practice. As a preliminary to
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shooting, all officers were practiced in subjects 1, 2 and 3 of the
militia school course. The problems were then conducted as
described for the militia batteries. At the same time, officers of the
battalion fired a part of their service practice. In addition to the
regular officers, a class of six officers of the Marine Corps attended
for one week and conducted service practice. They gave evidence of
skill and a high degree of aptitude, and their visit was one of the
most pleasing features of the camp.

Battery D joined August Ist from Gettysburg, where it had
remained for the College Student's encampment. It took no part in
the militia officer's school or the instruction of the batteries, and its
services were greatly missed.

The annual field inspection of the battalion by the Department
Commander was made September 3d.

The Department Commander and nine of his staff officers took the
three days' test ride from the camp during the last part of September.

The practice of the battalion extended through September.

During the season, the camp was attended by the following troops:

Regular officers .......cccevvevvieeiieniiciicieeieeen 34
Marine officers .......ccccovvervirniiniiinieiienieeenn 6
Militia officers ........coovvevvierieiniiiiiiceieee, 72
Total officers .....coovvvvevieniieiieieeeeeeen 112
Enlisted men (Regular) ........cccceevvvevieeniennennn. 380
Enlisted men (Militia) .........ccoeveveenciieenieennen. 670
Total enlisted men .........ccoeceevveeniinieniennnen. 1050
AGEIegate ...ooveeieeeiieeieeee e 1162

One hundred and ninety-nine problems were fired with an
expenditure of 3374 rounds of ammunition. While the hours for
work were long and the duties exacting, the health and morale of
the command, both regulars and militia were excellent. During a
large part of the encampment, the presence of the 15th Cavalry
Band contributed to the pleasure not only of the camp but of the
people who spent the summer in that section. The firing and the
music attracted many visitors from the summer resorts and the
camp was enlivened by their presence. On Saturday afternoons, polo



CAMP OF INSTRUCTION FOR FIELD ARTILLERY 33

and baseball afforded healthful recreation and, when off duty, both
officers and men enjoyed visits to the neighboring cities. Field day
sports were arranged for July 4th and September 1st and they were
largely attended by the neighboring communities. As a result, the
most cordial relations were established with the people, who became
interested in the service through their contact with the camp.

The battalion broke camp October 4th and began the return march
to Fort Myer. A week was spent at Columbia, Pa., where many
courtesies were extended to the command. With the exception of two

A CAMP DURING THE MARCH.

days in the valley of the Susquehanna, the marches were over good
roads and the command reached Fort Myer October 24th, as
originally planned.

The results of the summer's work demonstrated the value of the
range to the field artillery, and it is believed that the batteries that
attended the camp gained more in efficiency than they could have
acquired by any other employment of the time. Arrangements have
been completed for the continued use of the ground. Work will
begin on the improvement of the camp, the construction of roads
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and the clearing of ground for moving targets. Each year should see
increased facilities and improved methods of instruction. If
batteries are sent for ten-day periods, at least twenty-one militia
batteries, in addition to the officers' school, could attend each
summer. The saving of horse hire is a great economy to the
batteries and the use of well-trained horses prevents waste of time
in trying to handle green horses with unskilled men. Contact with
other organizations at the camp has a great educational advantage
over the habitual isolation of batteries in their practical training.

ON THE MARCH.

Ample opportunity is given every one to show his skill and to
develop his full capacity and assistance is given where needed to
overcome deficiencies.

The marches of the battalion from Fort Myer to Tobyhanna and
return are of unusual interest. Several militia officers could
conveniently be accommodated by the batteries and they would
profit by contact with the troops as well as by the study of the methods
practiced by the battalion in the field. Officers who might desire to
make the march would be welcomed and arrangements could be
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made for their presence during a part or all of the journey either
way.

The need of more instructors was felt throughout the camp. Two
inspector-instructors assigned to duty with the Organized Militia
were present a part of the time. It is believed that inspector-
instructors should accompany the batteries under them to the camp
and that those from the States represented, should attend the
officers' school.

"FIELD ARTILL Ry o

FORT S1L1 op



THE FRENCH FIELD GUN

IN COMPARISON WITH THAT OF THE UNITED STATES, AND OTHER
NOTES ON FIELD ARTILLERY.

The data for the following comparison are perhaps already well
known, but, so far as the writer is aware, they are not conveniently
available nor have they hitherto been verified by the personal
observation of one of our officers:

PRINCIPAL DATA.
French. United States.

Weight of gun 860 Ibs. 788 lbs. (ML1. 1905)
Caliber 2.952" 37
Total length 102" + 87.8"
Length of bore 94" + 84"
Rifling:

No. of grooves 24 24

Initial width of grooves 2677" 2927"

Final width of grooves .1574" .2927"

Depth of grooves .01968" .03”

Initial width of lands .1181" 0.1"

Final width of lands .2284" 0.1"

Twist, initial 1 in 25% 0

Twist, final 1in 25% in 25. } MI. 1905.
Shrapnel:

Weight, filled and fuzed 15.96 lbs. 15 Ibs.

Weight, round complete 20.25 lbs. 18.75 lbs.

Muzzle velocity 1738 f. s. 1700 f. s.
Angle of departure, principal ranges: Mils. Mils.

2000 yards 43.8 52.4

3000 yards 75.6 92.4

4000 yards 113. 140.5
Terminal velocity, principal ranges:

2000 yards 1181 f.s. 1038 f. s.

3000 yards 1003 906

4000 yards 892 837
Slope of fall, principal ranges:

2000 yards lonl17.2 lon13.9

3000 yards 1on9.3 lon74

4000 yards lon5.7 1on4.7
Base bursting charge:

No. of balls 260 252

Weight of 1 ball 184 + grs. 167 grs.

Velocity imparted by bursting

charge 328 f.s. 250 to 300 f. s.
Bursting charge intermingled with
bullets:
No. of balls 290 _

Weight of 1 ball 184 grs e
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Velocity bursting
charge

Fuze

imparted by

Maximum range of time train

High explosive shell:
Weight filled and fuzed
Nature of bursting charge
Weight of bursting charge
Fuze

Gun carriage:
Weight of carriage, complete
Weight of gun and carriage,

complete

Diameter of wheels
Width of track
Length of recoil
Height of axis of gun
Amount of traverse on carriage
Method of traverse

Limber:
Weight without ammunition
Rounds carried
Weight ammunition
Weight of gun, carriage, and limber,
equipped and with ammunition
Free height, gun carriage
Caisson:
Weight without ammunition
Rounds carried
Weight of caisson and limber, equipped
and with ammunition
Position of rounds in caisson and in
limber
Total round in battery (4 guns, 12
caissons)
Rounds per gun
High explosive shell per battery

262 f. 8.*
Combination
spirally
cylinder

6014 yds.

train
on

time
coiled

11.6 Ibs.
Melinite
29.04 oz.
Point delay action

1630 lbs.

2490 Ibs.

48" +

59" +

43" to 49"

37"

104 mils.

Slides on axle, center of
motion end of trail

946 + Ibs.
24
485 + Ibs.

33921 Ibs.
515u

1430 lbs.
72

54700 Ibs.
Vertical
1248

312
288

37

Combination time
train contained in
superimposed rings

6500 yds.

15 Ibs.
Explosive "D"
13.12 oz.
Base

11685 Ibs.

2520 Ibs.

56" +

60"

45"

40.875"

140 mils.

Around
trunnion

vertical

1026 1bs.
36
675 lbs.

4212 1bs.
22"

1320 lbs.
70

4440 Ibs.
Horizontal
1432

358
358

The above numerical data have been sought with great care and
are considered reliable; wherever there has appeared to be a
reasonable doubt an approximate note has been made. Bearing in
mind the differences shown by the data, we may now proceed to
discuss the principal features of those differences.

* Stated.
"Includes 4 rounds ammunition.
N Approximate.
. 24 rounds.
40 rounds.
Approximate.

° Includes 2 days rations for 16 men, 110 Ibs. oats, etc.
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The Shrapnel:

It will have been noticed that two shrapnel have been shown for
the French matériel. It is believed that the shrapnel now being
manufactured is a perfected model of that known as the "Robin"
(bursting charge intermingled with the balls).

It seems somewhat strange to us, perhaps, that a bursting charge
thus intermingled with the balls can be so arranged as to impart to the
latter, on burst, an additional velocity of some 262 feet per second,
without corresponding disadvantages. Evidently it would be
interesting to know the details of construction of this shrapnel.

The general explanation usually given is as follows: Successive
layers of powder, saltpeter, and bullets are put in the case, each set of
layers being subjected to a pressure comparable to the stock of
discharge before the next set is introduced. The flame from the fuze is
so conveyed as to ignite the rear portion of this compressed mass. The
claim is that the initial compression of the mass of powder, saltpeter,
and balls and the manner of communicating the flame gives the
additional velocity along the tangent to the trajectory without
accompanying disadvantages. To what extent this claim may be
justified the writer is not prepared to say. He can, however, state with
certainty derived from personal observation, that the central tube for
communicating the flame from the fuze to the bursting charge is
pierced with holes for a distance of about 1% inches from the end next
the base; that the case does not break up on burst; and that there is a
very considerable and dense volume of smoke given out on burst.

It is apparent that, unless it has very great disadvantages, this French
shrapnel, containing 290 bullets, assuming that the claims for it are
reasonably true, is very much superior to ours. The French consider this
system to be effective and, especially as the French measure of the
effectiveness of a shrapnel is more rigid than ours, it is believed that we
should make experiments to determine the value of a shrapnel
constructed along the lines which have been roughly outlined.

The French criterion for measuring the effect of shrapnel is so
different from our own standard that it seems desirable to briefly sum
up the principal differences.

The French consider that their 184 grain ball requires a striking
velocity of 550 f. s. to enable it to put a man out of action.

In French experiments for determining the effective pattern of
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their shrapnel, no hits are counted which do not pierce 1.6 inches of
soft pine. As against these standards, we admit that a striking
velocity of 400 f. s. (Document 1659—Revised July 1, 1911), is
sufficient with our 167 grain bullet to disable a man. In our
experiments (Report of Field Artillery Board on Firing conducted
at Fort Riley, in October, 1906), we have admitted as effective
those bullets which embedded themselves in, as well as those
which pierced one inch of soft lumber. Referring again to the
"Robin" shrapnel, the French admit, under their standards, that
about one-third of its bullets are ineffective at all ranges. This
proportion is exactly the same as that found under our standards for
our shrapnel (Report of Field Artillery Board mentioned above).

So great a difference in standards as that just noted would seem
to indicate either that the French are unnecessarily rigid or that we
are too lax in our requirements. But since doubt may reasonably
exist as to the value of the "Robin" system, it may be well to
compare the French shrapnel with a base bursting charge with our
own projectile.

Various ratios may be used in determining the relative value of
two shrapnel. Assuming that in each case the balls are effective,
one may show that the French shrapnel of the base charge type is
superior to our own, or vice versa, according to the ratio adopted.
The truth is that the estimation of the relative value of two shrapnel
is very largely a matter of judgment.

The writer is of the opinion that the French shrapnel is superior
to our own for the following reasons: The number of balls per
shrapnel is greater; the weight of the individual ball is greater; the
remaining velocity of the projectile is considerably greater at the
principal shrapnel ranges; the velocity imparted on burst is greater
and, consequent upon the greater weight of the individual ball, the
greater velocity, and the flatness of the trajectory, the depth
effectively covered by the French shrapnel is considerably greater
than that covered by our own. The superiority thus obtained is
accompanied by an increase in weight of one and one-half pounds
per complete round. It is believed that this disadvantage is not
sufficient to entirely counteract the superiority mentioned and on
the whole the writer believes that, pound for pound, the French
shrapnel is somewhat superior to our own.
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High Explosive Shell:

There is a very noticeable tendency among French officers
towards an increased use with light guns of high explosive shell. It is
confidently predicted that within the next few years the proportion of
high explosive shell carried by the French battery will be greatly
increased. These ideas as to the value of the high explosive shell
with delay action fuze for light field guns are so at variance with
those officially held by us (Report of Field Artillery Board on
Firings at Fort Riley in 1909—published in Occasional Papers, No.
39, Engineer School) that it may be well to discuss the subject
somewhat at length.

In the first place, the points to which we have, perhaps, attached
most attention in studying the possible use by light-guns of high
explosive shell with delay action fuze have been the attack of troops in
trenches and the demolition of heavy stone walls. The French
regulations specify several classes of targets against which the use of
high explosive shell is deemed appropriate, but the vast majority of
French officers consider that by far the most important of these uses is
the attack of the personnel of shielded batteries.

The French admit that to obtain effect with the high explosive shell
a large expenditure of ammunition is necessary. Differing, however,
from the conclusions of our Field Artillery Board, the French hold that
this expenditure is not only frequently justified, but that effective
results may be obtained under conditions which preclude the use of
shrapnel, or render necessary a far greater expenditure of that
projectile than would be the case in employing the high explosive
shell. Against shielded field artillery the French regulations state that
an expenditure of about 50 high explosive shell, uniformly distributed
over an area of 100 meters by 100 meters, is sufficient to secure an
effect of 33% against any artillery within that area. Most French
officers consider that this estimate is entirely too conservative.

The writer was fortunate enough to witness comparative tests or
rather a demonstration between the French shrapnel and high
explosive shell. The target consisted of two shielded batteries, each
of six guns and six caissons, each piece having 5 cannoneers who
were placed in their positions for serving the piece and were not, as a
consequence, represented as taking the maximum possible cover.
The targets thus arranged were placed side by side, with an interval
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of some 50 or 60 yards, and were fired at by two batteries also
placed side by side and firing simultaneously. After ranging, one
battery fired 48 shrapnel at its target while the other battery fired 48
high explosive shell at its target. The targets were so located as to be
partly visible from the battery commander's stations, but the
conditions were such that the smallest practicable bracket was 100
meters, range 2600—2700 meters (2843—2952 yards). The results
were as follows:

The battery against which shrapnel was used had 15 cannoneers
hit, two caissons partly smashed, and one gun wheel entirely
demolished (The gun wheel demolished and one of the caissons hit
were in the same section). The battery against which high
explosive shell was used had 28 cannoneers hit. Evidently there
may be a radical difference of opinion as to the conclusions to be
drawn from the above. If we simply consider the effect actually
obtained we may conclude that each hostile battery was, at least
temporarily, placed entirely out of action upon exactly the same
expenditure of ammunition. On the other hand, if one considers
that the direct hits in the one case with none in the other were
abnormal, and only looks at the effect on the personnel, he might
reach the conclusion that the high explosive shell was the more
effective. Manifestly the above data are not sufficient to enable one
to draw hard and fast conclusions as to the value of the French high
explosive shell. I can only say that in my opinion the French high
explosive shell is extremely effective at all ranges giving ricochet
on impact. The reason for this effectiveness is to be found in the
unusually large bursting charge and to having found the most
favorable amount of delay to give the fuze. Holding this opinion, it
is believed that we should not definitely abandon the shell for light-
field guns until, after having developed a shell carrying a bursting
charge comparable in weight or power to that carried by the French
shell, further experiments are made. Considering only our present
shell there can be no question as to the wisdom of abandoning the
shell for a single type projectile. Our conditions render much more
imperative the simplification of questions of ammunition than is
the case with those nations who look only to the conditions of an
European war. This necessity might, in any case, ultimately
determine us to abandon the shell. But to thus abandon a projectile
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before putting it upon such a basis as to enable us to compare it with
that used by other nations is a doubtful policy.

In some ways it seems that in our experiments we sometimes lose
sight of the practical. To give a specific case, it appears that in
experiments conducted in 1908 and 1909 comparative tests were
conducted with light-field guns firing different kinds of projectiles
and fuzes against well constructed stone walls of a thickness of 3, 4
and even 6 feet. It is difficult, by any stretch of the imagination, to
conceive of a campaign in which our light-field guns would even
semioccasionally be called upon to demolish well constructed stone
walls 6 feet in thickness. It is much easier to believe that the walls
which our light guns will usually be called upon to attack will have a
thickness not much greater than 18 inches. It seems that it may well
be that data as to the most suitable projectile or the most desirable
amount of retard in a fuze, obtained by firing against stone walls 6
feet thick, are of less practical value than those obtained by firing
against objectives that we are likely to have to attack in war.

Again, it is hoped that the writer may be permitted to point out
that any conclusions which may have been reached as a result of the
tests of 1909 as to proportion of shell and shrapnel, and especially as
to the amount of delay to be given the fuze for the high explosive
shell, should not be regarded as final. The reason for this assertion is
the fact that a very important part of that test was conducted against
a field work of an impracticable type—a type, moreover, which
practically all nations began to abandon soon after the Russo-Japan
war. In fine, it is believed that in the tests of 1909 an undue
importance was given to penetration. In the consideration of siege
guns and mortars, penetration is of all importance. That penetration
i1s a governing consideration in questions affecting light and heavy
field guns and howitzers is, I believe, due to mistaken conceptions as
to targets likely to be encountered in field warfare. It is not to be
understood that the writer believes that the experiments made at Fort
Riley were useless. On the contrary, a great amount of useful and
invaluable data was secured, and, even though no other results than
confirming our engineers in the decision to abandon obsolete types
of field works had been obtained, the tests were more than justified.

Before leaving the subject of projectiles the writer cannot
resist mentioning the idea of "neutralizing the enemy." This idea
was extremely prevalent, a few years ago, in all writings by French
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officers on field artillery matters. We have followed their lead to a
greater or less extent. At one time the writer firmly believed that
"neutralization" was the one and only great aim in the application of
field artillery fire. That this is still the opinion held by many of our
field artillery officers is indicated by the frequency with which one
sees or hears "neutralization" and "keeping down the hostile fire" in
technical writings or discussions.

This idea apparently results from the fact that we have abandoned
the pursuit of the ideal and are inclined to content ourselves with
half way results already obtained. Recognizing the fact that shrapnel
fire from field guns would not reach infantry in trenches who were
not attempting to fire, we have been led into practically asserting
that the sole function of field artillery in such cases is to "keep down
the hostile fire." This idea loses sight of the field artillery's full
responsibility in carrying out the basic principle of war—the
destruction of the enemy. The idea is likely to lead us into errors
similar to those of many years ago when generals sought to replace
the real decision by finesse in the play of checkerboard like moves
intended to prevent the enemy's action without the sad necessity of
killing him.

In exactly the same measure that the most reliable means for
preventing an enemy's movements is to kill him, so is the only gauge
of our power to "shake his morale" and to "keep down his fire" to be
found in the number of killed and wounded inflicted upon him and
in the time required to effect those losses. That the French have
come to somewhat similar conclusions as to the real way to
"neutralize" an enemy is shown, among other indications, by the fact
that, not content with having developed an unusually efficient shell
for reaching sheltered troops, they are known to be now busily
engaged in trying to perfect some form of light field howitzer.

There are many field artillerymen who believe that the howitzer
alone will, in many cases, enable us to realize that power of killing
the enemy without which there is no such thing as neutralizing him.
breaking down his morale, or keeping down his fire.

Miscellaneous Remarks on Data:

Aside from questions already discussed, it will be seen that most
of the miscellaneous data given do not show a very marked
advantage one way or the other.
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It will have been noticed that the height of the French wheel is
considerably less than ours. Not only is this true, but in the
French matériel the bottom of both limber and caisson chests
extends below the axle. Since the French place the rounds in the
chests in a vertical position with the point down, it will at once
appear that the center of gravity is very much lower in the French
matériel than in ours. In action the French caisson is placed with
its rear end on the ground, the trail is so hinged as to permit its
being lowered to the ground also, and the doors open sideways.
The cannoneers serving ammunition thus have more protection
horizontally and less vertically than ours have. In the French
arrangement of the caisson there are certain minor advantages, but
it seems hardly worth while to discuss them for the simple reason
that our conditions do not permit following the French system of
caisson construction. The French matériel is constructed for use
in a country in which good roads are found everywhere,
consequently a far smaller diameter of wheel and especially a
much less free space under axle can be tolerated than under our
conditions. It is believed that, considered in the light of the
different conditions, our Ordnance Department has produced a
matériel which has a very considerably greater useful carrying
power than has that of the French.

In finishing with the numerical data, it should be pointed out
that those data indicate two very positive advantages in favor of
our matériel—1st the amount of traverse on the carriage is greater
by 36 mils; 2d, the weight of gun and limber loaded is more nearly
equal to that of caisson and limber loaded.

We may now take up certain features which are of none the less
interest for the fact that the comparison can not be made by parallel
columns of figures.

Recoil System:

The French employ the hydro-pneumatic system for checking
the recoil. In principle the system is quite simple.

(The figure is simply a sketch; it is probable that there is only
one cylinder in the 75 m.m. matériel).

From the diagram it is at once seen that on recoil the oil is forced
through an orifice and that at the same time, the movable diaphragm
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compresses the air and thus stores up energy for returning the gun in
battery.

The following points seem worthy of special notice: The air must
necessarily be under an initial pressure in order to secure the
complete return in battery. The initial pressure is secured by forcing
an excess of oil into the oil chamber. The excess of oil is so
calculated as to give a certain elasticity to the system. This elasticity
is sufficient to take care of any probable wastage of oil on the one
hand and to take care of any expansion due to heating on the other.
To avoid the irregular pressures resulting from too greatly reducing a
given volume of air, it appears that the portion of the cylinder which
contains the air is of considerable greater cross section than that
portion in which the pistol head works.

As is well known the French consider the details of their recoil
system as one of their most important military secrets, and they
guard it with a jealous care. The principal advantages of the system
appear to be:

1. The weight saved can be advantageously used elsewhere.

2. There are no springs to break or to become weakened through
use.

3. Rapidity of fire is without appreciable effect on the
completeness of the return in battery.

4. The certainty of action appears to be absolute.

Aside from the difficulties of the details of construction, which
no people other than the French appear to have satisfactorily solved.
I am unable, after having seen many thousand rounds fired, to
discover any real disadvantage in the French recoil system.

Laying in Elevation:

The French gun differs from ours in that the French utilize the
system known as the "independent line of sight" whereas we do not.

In the French system, the gun is given a certain angle with respect
to the cradle, and the cradle is moved with respect to the carriage
proper in such a manner that a fixed portion of the former is brought
into the horizontal plane or into a plane corresponding to a given
angle of site. The means for accomplishing these two operations are
partly under the control of the cannoneer corresponding to our No. 1,
and partly under that of the gunner.
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The rear of the French gun is, in effect, connected, in the vertical
plane, with the cradle by a bar so arranged as to be lengthened or
shortened by suitable gearing under the control of No. 1. This bar is
graduated in ranges and the gearing is so arranged that it locks
automatically at the range set off as soon as the handle controlling
the gear is released by No. 1. No. 1 has thus given the gun an
inclination with respect to the cradle such as to obtain, with the
cradle in a certain position, the indicated range. It remains to bring
the cradle into this position. The means for doing this are under the
control of the gunner and consist of a level, so arranged as to be
movable on the bar attaching it to the cradle, and of the gearing for
giving the cradle motion in the vertical plane.

The French system has certain advantages. Among these rapidity
of fire will be mentioned later. Aside from rapidity of fire is the fact
that the French No. 1 always does the same thing—direct laying or
indirect laying—he therefore has less to think of and can not only be
made more nearly mechanical but can be made efficient with less
natural ability.

Advantages usually have corresponding disadvantages. In this
case, as will have been noticed, the principal disadvantage is that if
the transverse axis of the piece be not horizontal, the range set off by
No. 1 no longer gives the true elevation. The error thus made due to
sloping ground may be calculated for any particular case; as a rule it
is unimportant.

In determining the efficiency of a modern field piece, stability is
of prime importance, for on stability depends, in part, rapidity of
fire, which we propose to discuss later. To absolutely determine the
stability of the French gun as compared to our own, it would be
necessary to conduct a series of tests under identical conditions.
From observation, as well as other indications, the writer feels
justified, however, in saying that so far as concerns stability in the
vertical plane there is little if any difference between the two pieces.
That this result has been accomplished under conditions calling for a
considerably greater diameter of wheel is greatly to the credit of our
Ordnance Department.

Laying in Direction:
As has already been noticed, the traverse of the gun on the carriage
is, in the case of the French matériel, accomplished by displacing
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the trail upon the axle; the center of motion is therefore the trail
spade. As a consequence the axis of the French gun is always in the
plane of the trail.

To further increase the stability of the gun in the horizontal plane,
the French have also devised a system known as "abatage." Briefly
stated, this system consists in wheel shoes so fashioned as to offer
resistance to lateral thrusts. The shoes, when in position, are
connected by rods with the axle and with the trail.

The French gun, due to the arrangements just described, is more
stable in so far as concerns motion in the horizontal plane than is our
own.

The movement in azimuth of the French gun is accomplished by
suitable gearing controlled by the gunner.

The French sight has a motion of 360 degrees around a vertical
axis, the limit of graduation being one mil. The complete
circumference is divided into four quadrants. The least reading on the
azimuth circle is 200 mils. The micrometer head is divided into 200
equal parts, thus permitting a least reading of one mil. The optical part
of the instrument consists of an opaque prism presenting two white
lines, one line being horizontal, while the other is vertical. To use, say,
the vertical line the head must be moved rapidly up and down in such
a manner as to apparently prolong the line beyond the limits of the
apparatus. The line may thus be made to coincide with any selected
point, either by traversing the gun or by changing the sight reading.
The horizontal line serves in direct laying to give automatically the
angle of sight. This horizontal line is seldom used for the simple
reason that, whether in an open or concealed position, the French
seldom use direct laying. The gunner must change his usual position
in order to lay on an aiming point to the flank or rear, or even on any
aiming point making a considerable angle with the axis of the piece.

There is no arrangement on the French sight permitting it to be
leveled transversely. By construction the sight is level in the sense of
the axis of the bore when the angle of site is zero; it is out of level
when the angle of site is anything other than zero. The resulting error
may be computed for any particular case. (Assuming that one of the
wheels of the piece is lower than the other by twenty-two inches, the
error amounts to only five mils. Given the French method, this error
is absolutely without importance).
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It is perhaps hardly necessary to say that the French have no sight
shank graduated in ranges. The sight always occupies a position at a
fixed height, except that there is an extension device permitting
raising the sight entirely above the shield and wheels when
necessary for lateral laying.

The French sight possesses three advantages: 1. It is cheap. 2. It
is simple in construction, strong, and not easily thrown out of
adjustment. 3. The division into quadrants facilitates reciprocal
pointing.

The disadvantages of the French sight, as compared with our
own, are so numerous that it is unnecessary to point them out. In the
writer's opinion, taking cost and everything else into consideration,
our panoramic sight is far and away superior to the French sight.
This statement does not, however, apply to the method of attaching
the sight to the gun carriage.

Fuze Setting and Fuzes:

The French have not adopted the ring fuze but adhere to the old
system. The fuze in use is exactly similar in principle to that
formerly used in our 3.2-inch matériel.

The French fuzes are cut in a machine which takes two rounds
simultaneously. In principle the construction of the French fuze
setter is simple. In appearance it resembles a box which, when in
operation, rests on the ground and opens to expose two levers for
cutting the fuzes and handles for operating the range and corrector
scales. On either side of one end of the box is a receptacle for a
round of ammunition. Toward the transverse axis of the box the
receptacle is pierced by a slit which permits the fuze knife to enter
the receptacle and the fuze upon being actuated by the corresponding
knife lever. A stud on the fuze insures it being placed in the
receptacle in a certain relative, fixed position. Turning the range
scale raises or lower the receptacle and at the same time gives the
latter a motion of rotation. Without further explanation it will be
seen that, since the knife remains in a fixed position, it is possible to
present all parts of the time train to the knife by simply setting off
the range and the corrector. Should the range and corrector remain
the same between successive rounds the fuze is, of course, ready to
be cut as soon as it is engaged in the receptacle.

It will at once appear that the French means give a far greater
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rapidity in fuze setting than does our system. Each system requires
three men. As a very conservative estimate, I should say that the
capacity of the French fuze setter is more than treble that of our
own. It is perhaps worthy of notice that the French fuze setter may
be instantly detached from one caisson and attached to another or
to a limber and that it may be operated without being attached to
anything.

The disadvantage of the French system is that a fuze once cut
and not fired is lost for any longer range. In reality, especially in
war, this disadvantage is more theoretical than practical.

As far as concerns accuracy, it may be said that the probable
error in height of burst for the French fuze is about the same as that
given by our handbook for our own fuze (about one mil at mean
ranges).

Rapidity of Fire:

The first impression one receives at target practice is that, once
fire is opened, the French fire more rapidly than we do. As the
practice progresses, this impression is strengthened to such a point
that one concludes that, measured by French standards, we have no
rapid fire batteries.

The greater rapidity of fire obtained by the French is due to
three causes: (a) System, including commands, etc.; (b) Training;
(c) Matériel. We may notice under the first head that the French
signal for opening the fire is the announcement of the range; that in
no case does the gunner enunciate two words as the signal for
firing; that in ranging, the interval between successive shots in the
battery salvo is practically never greater than two seconds; etc.,
Under training we may note that the French are more persistent in
the training of the gun squad and that they make no attempt to fully
train all cannoneers in all duties; much less as drivers. Finally, and
most important in training, is the fact that a French battery is
allowed about twice as much ammunition for target practice as is
one of ours. Under matériel we have already noticed some of the
things making for the greater rapidity of fire of the French guns.

It only remains to combine the different causes; before doing so,
however, I wish to make it clear that the greater rapidity of fire
which the French owe to matériel is principally apparent in fire
for effect—that is, it is markedly apparent only between successive
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rounds fired on a single command with the same data or with data
varying slightly.

Let us suppose a French battery in action and that, having the guns
established in direction and determined a short bracket with a height
of burst of one mil, the captain desires to use "Volley Fire—Two
Rounds." Under this supposition we will briefly trace what happens in
the French battery.

In the first place, the French battery always has, during any interval
in the fire, two rounds in the fuze setter of each piece and the breech
block of each gun is open.

The French captain commands, for example—"Correcteur 20—
Par deux—3000." The captain gives no further commands or signals.
At each piece the fuze setter sets off the corrector and the range and
with a simple downward motion of his hand cuts the fuze. No. 1 first
sets off the range and then closes the breech as soon as the round is
inserted. The gunner centers the elevation bubble if it is not already
centered. It is important to remember that the elevation, more properly
the angle of site, bubble is absolutely independent of the range, the
gunner does not, therefore, have to wait for the range to be set off
before centering the bubble. The gunner calls out "Prét" and No. 1
fires without further command.

We now come to the second round: As soon as he had passed the
first round to No. 2 the fuze setter, with a single motion of his hand,
cuts the second fuze and, as a result, No. 2 had the second round in his
hands before the first shot had been fired. Returning to No. 1;—
immediately upon firing the first shot No. 1 half raises from his seat
and opens the breech block before the gun returns in battery. As soon
as the second is inserted No. 1 closes the breech block and is ready to
fire on the command "Prét" of the gunner.

The stability of the French gun in the horizontal plane is such that
No. 1 does not have to wait for this command. In short, with the French
gun the time necessary between successive shots fired on the same data
is reduced to the time of recoil, the insertion of a cartridge, the closing
of the breech, and the grasping and pulling of the firing lanyard.

Let us now follow, in outline, our battery in the solution of the
same problem: Our captain commands—"Volley Fire—Two
Rounds—Corrector 30—Range 3000." The captain must afterward
command or signal "Commence Firing." To be sure, he may give
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this latter command at once, still it must be given and the chiefs of
section must repeat it. Ignoring, however, this latter command, we
find that in conveying exactly the same data and orders our captain
has enunciated exactly half as many again words as has the French
captain: these words are "Volley—Fire—Range." Considering the
usual cadence of commands, it is fair to say that these three words
require for their enunciation not much less than three seconds. Three
seconds is, in absolute time, no great thing perhaps (even this is, in
the application of fire, debatable), but no one can fail to realize that
time is made up of seconds. Yet we are not through with the
comparison of these initial commands for setting into motion a
single fire for effect. It will have been noticed that in the French
commands the method of fire follows the corrector, and thus
separates the corrector and the range by an appreciable interval. This
interval is sufficient to permit the cannoneer setting fuzes to set off
the corrector without having to carry the range in his mind. This is
not the case under our system, and the difference is still more
remarkable in the case of more complete data. Under our system the
method of fire precedes all data other than the indication of the
aiming point. Under the French system the method of fire precedes
only the definite signal for loading and firing. The latter system is
certainly the more logical, for under it one of the cannoneers
commences his work at the word of command.

Let us now take up the service of our gun. It is believed that
enough has been said to show that in the service of fuze setting we are
hopelessly outclassed by the French. We will, therefore, pass at once
to the duties of our No. 1. Our duties are given in detail, and in their
order of performance, in Par. 237, F. A. D. R. To make the analogy
complete we will assume that we start, as do the French, with the
breech-block open. Under this assumption the duties of No. 1. and
their order of performance, are, under Par. 237, as follows: (1) Closes
the breech-block as soon as No. 2 has inserted the round; (2) lays the
piece for range (involving first, setting off the range; second, centering
the bubble; (3) calls "Set" when the piece is correctly laid for range:
(4) grasps the firing handle with the left hand when the gunner calls
"Ready"; (5) fires at the command "Fire." Coming to our gunner we
find that he gives the direction, calls "Ready,” after No. 1 has given
the call "Set," and then commands "Fire." It is to be remembered that in
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giving the direction our gunner must first set off the range.
Comparing the duties of our No. 1 with those of the corresponding
French cannoneer, we notice: first, our man has more to do; second,
we see that the Frenchman is more logical for, during the instant in
which the fuze setter is being set and the first fuze is being cut, the
French No. 1 sets off the range immediately upon its being
announced.

The comparison might be carried farther—for example, our
gunner waits to hear "Set" before announcing "Ready,"” then our No.
1 waits for "Fire" before firing, whereas, we are referring to fire for
effect, the French only use the one word "Prét,” but it would seem
evident that at every turn the French gain a fraction of a second and
that when combined those fractions make a very appreciable time.

In the course of several consecutive rounds fired with the same
data any differences in time are, of course, accentuated. Without
insisting further, it is believed that enough has been said to make it
appear that there is foundation for the following statement: The
French, in "Fire for effect," habitually fire more rapidly than is at
present possible for our batteries. To reduce this statement to figures
showing exactly the difference in the rapidity of fire is not easy; to
do so we should, to be accurate, require many problems solved under
exactly the same conditions by batteries operating side by side. In
order, however, to give some definite statement we may compare
certain data obtained by personal observation at French target
practice with data obtained by our Field Artillery Board and
contained in the official publication "Gunnery and Explosives for
Field Artillery Officers."

For our matériel the data which we choose appears on page 49 of
the publication mentioned and are as follows:

"6, Six different battery problems, involving direct laying at a
moving target representing cavalry emerging from concealment
some 1,200 yards away from the position of the battery and charging
the guns. The sleds in each case continued the run until they reached
the guns; ammunition allowance for each battery, 28 shrapnel.

"This problem involved the most rapid work possible at the fuze
setters, and was solved in as low as 1 minute and 30 seconds from
the first to last shot of the series," etc.
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During the target practice of 1912 the writer timed three separate
French batteries in the execution of zone fire with indirect laying;
the greatest time was exactly one minute from the announcement of
the range to the last shot. The time from first shot to last shot was in
all three cases a fraction less than 50 seconds.

As is well known, the French zone fire (Tir progressif) is exactly
the same as that formerly used by us (now suppressed) and consists
in firing from each piece two rounds at each of four ranges differing
successively by 100 yards. The total number of shots fired by the
battery in executing zone fire is thus 32.

It was realized that the cases cited are far from giving an exact
basis for comparison. It seemed, however, necesary to chose the case
cited from the report of our Field Artillery Board for the following
reasons: (a) Out of the six cases of six different battery problems each,
reported by the Field Artillery Board, it will be noted that the first and
third occupied fifteen minutes or more each, and that at least the first
included adjustment: (b) considering cases 2 and 5 we find erratic
bursts due to the personnel; in at least one of these problems the
"erratic" bursts were as much as 1000 yards short. Since in one case it
is stated that the solution of the problems "required rapid work" and in
the other that the solution "required great speed," it is fair to assume
that at least a portion of the "erratic bursts" were due to the endeavor
to work the material beyond its capacity. (c) Comparison could not be
made with number 4 for the problem there noted apparently included
two adjusting salvos. (d) Finally, number 6 is the only case in the
entire quoted report of the Field Artillery Board in which the
beginning and ending of taking time is definitely connected with the
several phases of the problem.

Returning now to the comparison between the rapidity of fire
of the French piece and that of our own gun, we must first point
out that it is to be regretted that the quoted report of the Field
Artillery Board does not state definitely whether or not more than
one range was used. In any case, one very important fact is
brought out. The language of the report makes it clear that, at
present, the limiting factor in the rapidity of fire of our gun is the
fuze setting. It might also be pointed out that the time given by
the quoted report of the Field Artillery Board is the lowest shown
by six batteries, and that at the time the tests were conducted
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those batteries were, for reasons unnecessary to state here, probably
above the average of our batteries. The time obtained for our
batteries therefore, probably very nearly represents the capacity of
our matériel. On the other hand, we are taking the greatest time in
the fire of three French batteries, and since these batteries were
probably not much above the French average, it is probable that the
time was farther from realizing the capacity of the matériel than was
so in our tests.

In any case, we have for our battery the smallest time as 7 shots
per gun in 12 minutes; a rate of 4 2/3 shots per minute. For the
French battery we have 8 shots per gun in 50 seconds; a rate of 9 3/5
shots per minute. It will be noted that the French rate of fire is
slightly greater than double that of our gun. It should be pointed out
that an exact comparison of volley fire and volley fire sweeping
would show perhaps even a greater difference. As indicating the
capacity of the French gun in this respect, it may be said that the
interval between the successive rounds in volley fire or volley fire
sweeping usually varies between 3 and 5 seconds. Be it understood
that the statement just made does not refer to a single piece but to a
battery. For example, if the French command correspond to our
"Volley Fire—Two Rounds," the eight shots required will be fired in
a time varrying between 3 and 5 seconds from first shot to last shot.
We may thus establish a rate of fire for the French, in fire for effect,
ranging from 12 to 20 aimed shots per minute; an average rate of
some 16 aimed shots per gun per minute.

Measures for Increasing the Rapidity of Our Fire.

At another time the writer hopes to give reasons for believing that
rapidity of fire can not be too great. For the purpose at hand it would
seem unnecessary to give those reasons, for we must all agree that
our present rate of fire is not sufficient. Considering, then, only our
present matériel, or with slight modifications, let us sum up, in
outline, the measures necessary to put our gun in the same class, as
regards rapidity, with the French gun. We will follow the same
subdivision hitherto used.

(a) System:—We should thoroughly go over our mechanism
of commands. Introducing in some cases a more logical sequence;
suppressing unnecessary words, etc. Finally we should change
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some of our methods, not only with a view to rapidity but, in some
cases, for the sake of accuracy.

(b) Training:—We should abandon certain ideas of trying to
train all men for all posts and tend more towards specializing. It is
essential that we have more ammunition for target practice. The
efforts in this direction should receive sympathy and encouragement,
not to say assistance, from all officers of whatever branch. Finally
our gunner's examination should be so arranged as to permit the man
examined to do exactly what he would do, and at the exact instant,
were he in action.

(c) Matériel:—Our fuze setter is hopelessly inadequate and
should be replaced by a more efficient design.

Given an efficient fuze setter, it is believed that by adding another
man to our gun squad we can attain the same rate of fire as the French.

Conclusions—Notes on the Characteristics of the Field Gun of the
Near Future.

If, in the above, the writer has dwelt especially on what he
believed to be defects in our methods or matériel, it must not be
thought that he belongs to that class who see nothing good in our
own institutions and who go mad with delight over everything
foreign. But pointing out shortcomings, at least those which may be
corrected, serves in general a more useful purpose than that praise
which tends to cause us to think that we have reached the acme of
perfection. His reason, then, for pointing out what he considered our
defects is simply his belief that these defects may be corrected—and
easily corrected, too.

In so far as concerns matériel it is again pointed out, and it
should always be remembered, that our Ordnance Department has
had to meet conditions unknown in Western Europe. That the
Ordnance Department has or has not successfully met those
conditions is a matter of opinion. The writer's own opinion is that,
given the efficient fuze setter which no doubt the Department can
and will produce, it only rests with our Field Artillery to make
itself capable of coping with any existing matériel on those
terrains on which they are likely to meet. Notwithstanding this
satisfaction with existing conditions, it is believed that the time has now
come when a great change in field artillery matériel can be foreseen.
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On account of the enormous stores of war matériel on hand in all the
great European powers, it is probable that those powers will be slow
to change their existing armaments. Inasmuch, however, as we yet
have much field artillery matériel to procure, there is no reason for
our waiting to follow the lead of France or Gernmany in such change
of design as may be found desirable. It will be remembered that all
existing matériel results from theoretical studies, principally by the
French, and that a revolution rather than a change was brought about
by these studies. A revolution, however, never immediately brings
about a finished institution. The product of a revolution needs to be
put into every day life, requires much polishing, must needs have
many corners smoothed, and undergoes many changes, suffering
numerous additions and subtractions before it reaches that finished
state which approaches an ideal and best enables it to fulfill that
purpose for which it was created. We have now the advantage of
studies made during more than ten years actual use of the new
matériel. Methods applicable to that matériel have, to a certain
extent, been used in the greatest of modern wars. The artillery of
every country has followed and fixed upon methods which are very
similar, and the field artillery tactics of the future are well outlined.
Notwithstanding that it is true that the personnel is not yet fully
abreast of its matériel, it is none the less true that the matériel is not
capable of permitting the fullest development of the now firmly
fixed methods and tactical ideas.

At another time the writer hopes to present these methods and
tactical views, and to attempt to logically deduce therefrom the
outlines of a matériel best suited to the artillery tasks involved.
Nevertheless, the subject appears to be connected with this paper,
and the following is therefore offered as indicating lines which we
could now begin to follow advantageously:

(1) The adoption for each battery of an observation ladder
having the following characteristics: Capable of being extended to
give a maximum height of not less than 40 feet; the ladder to be so
arranged as to be run up quickly and so as to be able to utilize any
height from minimum to maximum extension; the observer to be
protected by a shield and to have the necessary facilities for using
his instruments without constraint. Obtaining this ladder is of such
importance that we can well afford to replace a caisson (body) by it.
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(2) Development of a fuze setter of such capacity as to be able to
utilize the greatest rapidity of fire of which the gun itself is capable.

(3) Greatly increasing the amount of traverse on the carriage
while preserving or increasing, the stability now possessed by the
French gun carriage.

(4) Increasing the rapidity of fire. To do this it would seem that
either the "independent line of sight" must be adopted or else an
automatic breech machanism must be sought.

(5) Development of a fuze which will give the maximum
possible effect in the employment of the high explosive shrapnel.
Such a fuze would permit the ordinary use as shrapnel, the use of the
projectile as a high explosive shell bursting on time, and the ordinary
use of the projectile on impact. Should such a fuze be impossible, or
even should it be possible, we should reopen the study of the high
explosive shell. It goes without saying that we should always
continue to strive to increase the accuracy of the time fuze.

(6) The sight and other apparatus for laying should undergo very
considerable alterations. It seems impossible to specify in a suitable
way these alterations without some discussion. I therefore depart
from the rule followed up to the present and will introduce a brief
discussion. The panoramic sight and other devices for laying are
theoretically perfect, or nearly so. Nevertheless, the apparatus we
use does not lend itself to the most practical methods in the conduct
of fire under battle conditions. In determining upon the starting point
in the search for the most suitable apparatus we have only to recall a
simple fact whose truth can not be questioned. The field of battle is
not a suitable place for making mathematical computations or for
converting elementary impressions into scientific expressions. In
order to comply, so far as possible, with this elementary truth, we
may say that suitable apparatus would fulfill the following
conditions:

(@) The captain should not have to retain data in his mind and
should be able to convert his impressions into commands by a kind
of reflex action rather than by a mental effort of transforming what
he sees into mathematical formulae.

(b) The personnel charged with the execution of the captain's
commands should not be required to make a calculation of any kind,
but all calculations should be made mechanically and, as far as
possible, automatically.
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Taking up conditions (a) above stated, let us suppose that a
captain is adjusting his fire by battery salvos. Under that supposition,
we will examine the captain's impressions resulting from his
obsrvations of fire, and seek the simplest possible means by which
he may, by reflex action, correct the data for a succeeding salvo. The
fall of the shots of a salvo, together with the target present, to use a
French expression, a picture to the eye of the captain. Assuming
errors in all the elements of the data, this "picture" conveys certain
impressions to the brain, as follows:

The fall of the shot of the directing (right) gun is to the right or
left of its portion of the target; the front covered by the four points of
burst is greater or less than the front of the target; the points of burst
are too high or too low; the range is too long or too short.

Perhaps the easiest way to decide upon the simplest method for
converting for foregoing impressions into commands is to assume a
concrete case and then ask ourselves what we want to do. We will
suppose, then, that the captain has the following impressions: The
first shot is to the right of the target—the front covered is less than
that of the target—the bursts are too high—the sense of the salvo is
short. It is evident that the captain wishes to do four things: (1) Shift
the sheaf to the left; (2) open the sheaf; (3) lower the corrector; (4)
try a longer range.

We thus have our commands ready made, for example—Left by
(say) 40—open by (say) 5S—lower by (say) 3—longer by (say) 400.
It may be objected that the commands just indicated do not follow
the stated condition to a logical conclusion and that logically the
captain should, if there be any merit in the arguments, transmit only
his impressions to the guns. We would agree with this view except
for the fact that it would present certain difficulties which are
avoided by the proposed method.

Continuing the ideas expressed in the typical commands we have
given with the condition stated as affecting the personnel at the guns,
we readily see the principle of the apparatus we have in mind. The
principle is very simple, and only requires that each part carrying an
index be provided with a scale so as to permit mechanically
performing the mathematical operations indicated in the commands.
It can readily be seen that no important difficulty in arranging this
is to be found unless it be in the case of the sight. With the sight
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arrangement must be made not only to add or subtract a certain
number to the readings of all the sights, but, in addition, we would
require that the gunner be able to mechanically add or subtract the
deflection difference; that is to say, a number multiplied for each
gun by the number of platoon fronts which separates it from the right
piece. It is desirable that this power of arithmetically increasing or
decreasing by mechanical means, be applied to all the apparatus, but
in the case of the sight it is, as we have noticed, indispensable.

Needless to say that the auxiliary scales we have suggested
should be marked in accordance with the suggested commands
rather than according to the mathematical operations to be
performed.

In connection with the question of instruments, it should be
pointed out that it is desirable to have a greater distance between
graduations than now exist. Naturally this means increasing the
size of the limb of the instrument, which is not, in all cases,
practicable. It is believed, however, that in some cases the limbs
and micrometer heads are unnecessarily small. A large limb or
micrometer head permits coarser graduations and, in practice, tends
to lessen errors.

The foregoing outline only includes, with the exception of the
question of fuzes, things which are now either accomplished facts in
one form or another, or else are so easy of accomplishment as to present
no difficulties whatever. It is believed that our Ordnance Department
can not only meet the requirements given in outline, but can also meet
certain other requirements of an ideal system. Such an ideal system
would not absolutely eliminate errors, for the personal element
always remains, but it would enormously decrease the mistakes, and
the increase in the effect of our fire would be in proportion.

It is all very well to say that a captain must be able to remember a
dozen figures and be able to make any kind of computation; that the
chiefs of platoon and of sections, and the gunners must be able to
add, subtract, etc., instantly and without making mistakes. All this
sounds well, but we all know that captains do, in peace practice,
forget their last data, and that some of us do make errors in
computations. We also know that the mathematical computations
made by chiefs of platoons, etc., are not always exact. Moreover, we
know that all these things consume time.



PSYCHOLOGY OF THE BATTLEFIELD.*

BY LIEUTENANT ROBERT M. DANFORD, 5TH FIELD ARTILLERY.

The moral forces in war have been recognized by all the great
soldiers of history.

Napoleon said that "the moral forces in war are to the physical, as
three is to one," and Scharnhorst deplored the fact that the
psychological phenomena of battle was so little studied. He
recognized the powerful part it plays, and considered that his officers
should more thoroughly understand it.

What are and whence cometh the mysterious forces which
sometimes drive men forward in a hail of bullets to certain death,
and then at other times drive them in panic from a field on which
little or no danger exists? That these forces arise in, or are suggested
to, and act through the mind, we know. When a man is panic
stricken we say that he has lost his presence of mind. What does that
really mean; what is the actual condition of the man's mind, and does
the study of psychology explain it, or help us to understand or
control it? It at least gives us theories if no positive facts.

Psychology, or the science of the human mind, is one of the most
interesting and also one of the most mysterious sciences of the day.
It is said to have originated before the time of Aristotle, by whom it
was expanded and improved. However, it is only recently that it has
taken the position of a universally recognized science. At the present
time it is demanding unusual attention and consideration, due, no
doubt, to the fact that there have recently sprung into existence at
least six different schools of mental healing, all successful to certain
degrees, and whose success seems to depend upon the scientific
application of the laws of psychology. These laws, however, are still
vague and in great dispute. Their study has been pursued by means
of extensive observations upon persons in abnormal mental states,
upon persons having some mental peculiarity, upon the development
of the minds of children, upon the languages, institutions,
mythology, and arts of different races, and by means of the
comparative study of biography.

The law of central forces and the theory of the equilibrium of the

* Written under the direction of Colonel (now Brigadier General) Eli D. Hoyle, 6th
Field Artillery, for the Garrison School.
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solar system, depends upon the basic hypothesis of the Newtonian
theory of gravitation. The science of chemistry is built upon the
hypothetical theory of the existence of the atom. Likewise in
psychology we find a basic theory and this theory advanced by some
psychologists is that the human mind is dual in its character. Each
individual is thought to possess two separate and distinct minds,
each endowed with separate and distinct characteristics and
functions. For convenience, these have been termed the objective
mind and the subjective mind. The objective mind is the thinking,
acting, feeling, willing, controlling, reasoning mind. The subjective
mind is the one which is constantly amenable to control by
suggestion. It is capable of deductive reasoning but is incapable of
inductive reasoning. In general terms the difference between the two
minds has been described as follows:

The subjective mind takes cognizance of its environment by means
absolutely independent of the physical senses. It receives by intuition. It is the
seat of the emotions and is the storehouse of memory. It performs its highest
functions when the objective senses are in abeyance. In a word it is that
intelligence which makes itself manifest in a hyponotic subject when he is in a
state of somnambulism.

Some authorities think that the subjective mind is the soul of man.
One of the most interesting experiments illustrating the action of the
subjective mind is related by Professor Carpenter, of Boston, who
placed a young gentleman in a hypnotic state at a private gathering in
the city of Washington. It is described in the following paragraph:

"The company was composed of highly cultivated ladies and gentlemen of all
shades of religious belief; and the young man himself, who will be designated as
C, was a cultured gentleman, possessed a decided taste for philosophical studies,
and was a graduate of a leading college. In his normal condition he was liberal in
his views on religious subjects, and, though always unprejudiced and open to
conviction, was a decided unbeliever in modern spiritism. Knowing his love of
the classics and his familiarity with the works of the Greek philosophers, the
professor asked him how he should like to have a personal interview with
Socrates. 'l should esteem it a great privilege, if Socrates were alive,' answered
C. 'It is true that Socrates is dead,' replied the professor; 'but I can invoke his
spirit and introduce him to you. There he stands now.' exclaimed the professor,
pointing towards the corner of the room. C looked in the direction indicated,
and at once arose, with a look of the most reverential awe depicted on his
countenance. The professor went through the ceremonial of a formal
presentation, and C almost speechless with embarrassment, bowed with the
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most profound reverence, and offered the supposed spirit a chair. Upon being
assured by the professor that Socrates was willing and anxious to answer any
question that might be put to him, C at once began a series of questions,
hesitatingly and with evident embarrassment at first; but, gathering courage as he
proceeded, he catechised the Greek philosopher for over two hours, interpreting the
answers to the professor as he received them. His questions embraced the whole
cosmogony of the universe and a wide range of spiritual philosophy. They were
remarkable for their pertinency, and the answers were no less remarkable for their
clear-cut and sententious character, and were couched in the most elegant and lofty
diction, such as Socrates himself might be supposed to employ. But the most
remarkable of all was the wonderful system of spiritual philosophy evolved. It was
so clear, so plausible, and so perfectly consistent with itself and the known laws of
nature that the company sat spell-bound through it all, each one almost persuaded
for the time being, that he was listening to a voice from the other world.

"The conclusive answer to this proposition is that: C was in the subjective
state. He had been told that he was talking face to face with a disembodied spirit
of superior intelligence. He believed the statement implicitly, in obedience to the
law of suggestion. He saw, or thought he saw, a disembodied spirit. The
inference for him was irresistible that this was a demonstration of the truth of
spiritism; that being assumed, the rest followed as a natural inference. He was,
then, simply reasoning deductively from an assumed major premise, thrust upon
him as it were, by the irresistible force of a positive suggestion."

It is for this very reason, some psychologists say, that the
spiritualist medium believes thoroughly that she is in converse with
a disembodied spirit. It is well known to hypnotists that when an
idea is suggested to a subject, no matter of how trival a character, he
will persist in following that idea to its ultimate conclusion, or until
the operator releases him from the impression.

This brings us to another attribute of the subjective mind claimed
for it by psychologists, that of memory. It would perhaps be
hazardous to say that the memory of the subjective mind is perfect,
but there is good ground for believing that such a proposition would
be substantially true. It is believed that this has been proven beyond
the shadow of a doubt in the observation of insane persons, and
persons delirious in sickness. The power of the world's greatest
minds seems to lie in the ability of the person's objective mind to
completely master and control its subjective mind, so that the latter
with all its emotions, and with all its wealth of memory can be used
whenever the objective mind so wills. As an illustration,

"It is related of Clay that on one occasion he was unexpectedly called
upon to answer an opponent who had addressed the Senate on a question
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in which Clay was deeply interested. The latter felt too ill to reply at length. It
seemed imperative, however, that he should say something; and he exacted a
promise from a friend, who sat behind him, that he would stop him at the end of ten
minutes. Accordingly, at the expiration of the prescribed time the friend gently
pulled the skirts of Mr. Clay's coat. No attention was paid to the hint, and after a
brief time it was repeated a little more emphatically. Still Clay paid no attention,
and it was again repeated. Then a pin was brought into requisition; but Clay was by
this time thoroughly aroused, and was pouring forth a torrent of eloquence. The pin
was inserted deeper and deeper into the orator's leg without eliciting any response,
until his friend gave it up in despair. Finally, Mr. Clay happened to glance at the
clock, and saw that he had been speaking for two hours; whereupon he fell back
into his friend's arms completely overcome by exhaustion, unbraiding his friend
severely for not stopping him at the time prescribed. The fact that Mr. Clay on that
occasion made one of the ablest speeches of his life, two hours in length, at a time
when he felt almost too ill to rise to his feet, and that his body at the time was in a
condition of perfect anesthesia, is a splendid illustration of the synchronous action
of the two minds, and also of the perfect control exercised by the subjective mind
over the function and sensations of the body."

There is perhaps no better description on record of the sensations
of a speaker, when the synchronous action of the two minds is
perfect, than that given by Daniel Webster. A friend had asked him
how it happened that he was able, without preparation, to make such
a magnificent effort when he replied to Hayne. The reply was
substantially as follows;

"In the first place, I have made the Constitution of the United States the
study of my life; and on that occasion it seemed to me that all that I had ever
heard or read on the subject under discussion was passing like a panorama
before me arranged in perfectly logical order and sequence, and that all I had to
do was to cull a thunderbolt and hurl it at him."

Another theory of psychology deserving of consideration in
connection with this subject is that the subjective mind of one
individual is capable of thought transference with the subjective
mind of another, and that this power is most potent when the
objective mind is in abeyance. This power is called mental telepathy,
and to a limited extent it is recognized by all persons, for almost
everyone has experienced the surprise of discovering that he was
thinking of the same thing as another person present. Psychologists
declare this power to be almost unlimited. They declare that it, together
with the perfect memory of the subjective mind, is the source of the so-
called supernatural powers of the clairvoyant and trance medium
fortune tellers. The medium tells you something you declare that
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you alone knew. She has read your subjective mind. This is a very
interesting and mysterious subject, and psychologists have gone
deeply into it, but without any absolute and certain results, further
than the fact that the theory seems correct.

There is still another faculty of the subjective mind which deserves
our notice in connection with this subject. It is the seat of the three so-
called animal instincts. These are the instincts of self-preservation,
reproduction, and the protection of offspring. The most active and
powerful one of the three is that of self-preservation. This seems to be
present both in the subjective as well as the objective mind, and it is
declared that the former is often active to a strangely remarkable
degree in averting the individual from impending danger. Very
frequently this activity is displayed in the form of premonitions.
Professor Hudson says of them: "It is true that the subjective mind is
often able to impress strongly the objective mind, especially when
danger to the person is imminent, or when some near relative or dear
friend is in danger. Such impressions are known as premonitions."

The above theories are only a few of the many embodied in the
very interesting and mysterious subject of psychology, and I have
mentioned these because they seem to explain some of the strange
moral phenomena on the field of battle. It seems that, in the face
of great danger, fear has an effect akin to that of hypnotism on
one's mind. Unless this effect is neutralized by the action of a
strong objective intelligence, the strange law of suggestion will
control the actions of the individual. In other words, when the
objective mind in placed in abeyance through any means, as by
hypnotism, intoxication, or fear, the intelligence which then
controls the individual is amenable to suggestion. Upon the field
of battle the officer is almost always the source of this suggestion.
For this very reason Capt. L. Z. Soloviev, in his "Actual
Experiences in War," declares war to be a battle of company
commanders. I quote him as follows:

The worse the conditions of the fight, the fiercer the combat, the greater the
losses, fatigue, tension, the strain upon nerves, the greater grows the
importance of the officer and the result obtained by 150 to 200 men in battle
depends upon the company commander. The present war may be called a war
of company commanders. Each eye-witness of battle may confirm how
continuously, how narrowly, the men watch their officer. These scores of lives
depend upon his activity, his energy, and his personal courage. The soldiers
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judge by their officer, the condition of affairs, the greater or lesser danger, the
success or failure.

It is perhaps hard to analyze the average mind when its functions
are influenced by imminent danger or death. It seems, however, that
in the extreme case, the active or objective mind is placed in
complete abeyance, or paralyzed as it were, and that the instinct of
self-preservation then completely controls the actions of the
individual. Recall as an illustration, the Iroquois Theater disaster in
Chicago. It seems that when there rang through the crowded building
the cry of "fire," this horribly emphasized by the flames suddenly
bursting from the stage, the power of reason was completely lost by
all, and each individual was actuated only by the effort to save
himself in the mad panic which followed. Numbers of people
jumped from the galleries upon the mass of struggling humanity
below, this in several cases resulting in death, and showing beyond
doubt that these people at least were bereft of reason. The exits from
the theatre were soon effectively barred by men, women, and
children, trampled to death. It seems probable that had one person in
that audience possessed the power of mind to remain uninfluenced
by fear, and had he, in a loud commanding voice, ordered the people
to remain seated and then to withdraw in order from the burning
building, scores of persons in their delirium of fear would have
accepted the suggestion, or would have been recalled to their senses,
and many, many lives would have been saved.

On the field of battle the psychological phemenon is the same. There
it is the officer's business to so control the men that he can in reality
command their reason. Captain Soloviev again states as follows:

"We had occasion to note how a resolute, imperious, commanding shout
acted in a marvelously quieting way upon the men. 'Why are the sights not set
in that squad? Squad commander, what are you thinking about? Examine and
correct immediately.' This means that there is nothing unusual, that everything
is going as it ought, and that there is no cause for fear. The men grow calmer
and forget that the bullets are whistling around them. They endeavor to set the
sights correctly, to take a better position for firing, and begin to aim."

It seems to be the verdict of those who have had experience, that
the most harrowing, the most nerve-racking trial possible on the
field of battle is that of remaining inactive in danger, or under fire.
This is entirely in accord with the psychological theory involved, for
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under those conditions, fear has nothing to interfere with its action in
producing its hypnotizing effect upon the mind of the soldier. He
thinks only of himself and his safety, of his friends and loved ones at
home, possibly of his wife and children and their destitution in case of
his death, of the horrible nature of the wounds he has seen or heard
described, of the physical pain, anguish, and possible death that they
entail, and the more he thinks of these gruesome possibilities, the
more unnerved he becomes, the more certain he feels that the next
bullet will hit him. But once he begins to act himself, the tendency is
to recall the reasoning mind to its function, and thus drive away and
forget the suggestion of fear. It is most important for an officer to
realize this point, and to use every effort possible to keep the minds of
the men actively employed whenever it is necessary for them to be
placed in such a trying position, not only for the sake of the men, but
for the maintenance of control of himself as well.

It is reported that in our late war, in the trenches around Manila, it
was found well-nigh impossible to prevent the men from engaging in
furious fusilades at odd hours during the nights. The lonely sentinel
on the outpost becomes, in his inactivity, a prey to his own mind.
His imagination increases with his terror until he sees a foe lurking
in every shadow, and hears one in every breath of air that stirs.
Finally, when he can bear the strain no longer, he fires, impelled
doubtless by the instinct of self-preservation. Other sentinels, in the
same frame of mind as he, take the shot as a positive suggestion that
their imagined foes are real, and the fusilade proceeds along the
entire line. Russia and Japan, in their late war, soon learned that it
was not advisable to post sentinels alone. This was frequently done
in the early part of the war with the result that the continuous false
alarms given by the outposts, kept the troops in a state of unrest and
nervous exhaustion. As soon as they began posting three or four men
together these alarms ceased, and the information gained by the
outposts was of a more reliable character. There is always a sense of
security when two or more men are in company on such dangerous
duty, and this doubtless contributes its influence toward retaining to
the mind its reasoning faculties.

Although activity contributes its part, and that a very strong part,
by which the soldier on the field of battle maintains his reasoning
faculties, it is by no means a positive assurance that the man's mind
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1s in its normal state. Many instances of battle show that some men
fight as in a trance. Very frequently they are seen loading and firing
into the air. Just now, and for this reason, the Infantry is
contemplating a mechanical device, which, when fitted to the rifle will
prevent its discharge except when its elevation is such that the bullet
will strike in the zone occupied by the enemy. It is often told of how
muskets gathered from the field of Gettysburg contained as high as 26
charges. It requires no further proof to convince one that the man who
was loading and pulling the trigger was bereft of reason, or, as
psychologists would say, he was fighting while in the subjective state,
and his actions were controlled by the law of suggestion.

As has been stated, one of the properties of the subjective mind is
that of memory. There are several different kinds of memory, but the
kind that interests us in connection with this subject, is that which is
termed motor memory. Without it we would forget how to walk. With
it, walking has become to us an operation which requires no conscious
mental effort; it has become an instinct. This is the memory which
enables the musician to become so expert on the piano as to be able to
perform while thinking of something entirely different, or in some
cases, while actually sleeping. This is the memory which
unconsciously comes to our aid on the field of battle, and drill, drill,
drill, in time of peace is the agent by which this memory is stocked or
trained, and rendered valuable on the battlefield. Our men should be
so carefully and constantly drilled that, with their faculty of motor
memory, the drill becomes instinct, or as we say, second nature to
them. Whether true or not, the old story of how the practical joker
shouted "Attention" to the old soldie