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parallax of the aiming point is the angle at a subtended by the
two guns, and the parallax of the target is thc angle at ¢ sub-
tended by the guns.

The parallax of a point that
lics in a direction nornal to the
front of the battery is, sinece 1
mil is 1/1000 of the range, equal
to 20 divided by the number of
“ thousands of yards in the range.
Fia. 254. Thusfor 4000 yards the parallax

is 5 mils. If the point lies in a
direction oblique to the front of the battery, the parallax is equal
to the normal parallax multiplied by the cosine of the angle which
the direction of the point makes with the normal to the battery
front.

The parallax has been calculated for different ranges and
different directions of the point and tabulated on the back of the
ruler. The upper two lines of the table, Fig. 252, give the angles
of obliquity in hundreds of mils in the two quadrants in front of
the battery, the lower two lines give similar angles for the two
quadrants in rear. The parallax of any point at any one of the
four ranges marked at the left is found in the line of the range and
in the column that indicates, to the nearest hundred mils, the
obliquity of the point’s direction. The parallax in any fixed
direction is an inverse function of the range, therefore for any
range not given in the table it may be readily determined by means
of the parallax for some range in the table. Thus the parallax for
3000 yards is half that for 1500 yards or % that for 1000 yards.

By means of the parallax the proper setting of the sight in in-
direct firing may be determined for one gun from the sighting of
the adjacent gun. Thus in Iig. 254 if the gun on the right has
found the target, at the angle o from the aiming point, the angle
f for the second gun is readily obtained. Representing by p, and
p. the parallax angles at a and ¢ respectively, we see from the figure
that, since

o~

r=a+p.=F8+ps
ﬂ=a+pa_pt
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306. Plotting Board for Mobile Artillery.—The plotting board,
Fig. 255, 16 inches wide by 39 inches long, is covered with rubber
cloth. Across the middle of the board is a grooved guideway g,
its edges graduated in yards. The protractor o slides in the guide-
way. The protractor is graduated in 64ths of a circle and by a
vernier may be read to mils. The outer graduated rim of the
protractor turns about the fixed central part. Fixed to the outer
rim of the protractor is the arm f, and pivoted to the center of the
protractor is the arm m, both graduated in yards. On each arm

Fic. 255.

is a sliding index, e and ¢, provided with a pin which may be
stuck into the board to hold the index in a fixed position.

The plotting board is used at the observing station to deter-
mine, for the directing gun, the position of the target with respect
to the point selected as an aiming point. Thus in Tig. 254, o is
the observing point from which the aiming point a, the target ¢,
and the directing gun are visible. The ranges from the observer
to the three points are determined, and the angles made by the
lines to the points with the line from the observer to the gun.
This line to the gun is the datum line, and is represented on the
plotting board by the center line of the grooved guideway. The
gcale on the edge of the guideway is graduated to yards.

With the protractor in the center of the board, o Fig. 255, the
arm m is placed at an angle with the guideway cqual to the angle
0+ ¢, Fig. 254, and the sliding index on the arm is placed at the
range oa on the scale. Similarly the arm [ is revolved to make the
angle & with the guideway, and its index is placed at the range of
on the scale. The pins of the two indexes are stuck into the board.

The protractor is now moved along the guideway to the point
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~on the guideway scale, o’ TFig. 255, that marks the distance

from the observer to the gun. The two arms slide through the
indexes and assume the positions of the lines from the gun to the
aiming point and to the target, Fig. 254. The angle a between
the arms is read from the protractor, and the ranges from the gun
to the aiming point and target are read from the scales on the
arms.

307. Other Range Finders.—Other range finders have been
constructed on the principle of the Weldon range finder, using
prisms with different angles or producing the deflection of the ray
by means of mirrors. ‘

The Berdan Range Finder.—The Berdan range finder consists of
two telescopes permanently mounted 6 or 12 feet apart on the bed of
a wagon, and provided with graduated circular bases by means of
which the angles between each of the telescopes and the base are
measured. The short base renders excessive the effect of a slight
error in the measurement of an angle, and for this reason prin-
cipally the instrument has not been found satisfactory in service.

The Barr and Stroud Range Finder.—The Barr and Stroud
range finder, used on the ships of our own and foreign navies, and
now being tested for our field service, is constructed, optically, in
the manner shown in Fig. 256. The tube containing the optical
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parts is so mounted on the deck of the ship, that the target may be
kept in view during heavy rolling or pitching of the ship.

Two reflectors r, marking the ends of a base line 41 feet long,
divert the rays from the target through the objectives o and
thence through the prisms p to the observer’s right eye at e. The
field of view of the right eyepiece is divided horizontally by a dark
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line, Figs. 258 and 259. The image from the objective on the
right is formed above this line and that from the left below it.

A deflecting prism, d Tig. 256, has a sliding movement in the
right telescope. When in position at d the prism has no deflecting
effect on the ray from the objective, and in this position of the
prism the parallel rays o from an object at a great distance, as
[rom the sun or moon, will form a continuous image in the field of
the right eyepiece. Now if a nearer object, on the same line from
the left reflector, be viewed, the direction of the ray to the light
reflector will be changed from a to s and the image from the righ:
telescope will not be continuous with that from the left, Fig. 259.

= @

Fia. 257. Fre. 258. Fiac. 259. Fie. 260.

Continuity in the image is obtained by sliding the deflecting
prism d to the position ¢. The amount of the movement of the
deflecting prism is dependent on the range to the object; and the
ranges corresponding to the various positions of the prism are
marked on a scale that is carried by the prism. A movement of
the deflecting prism over a length of six inches corresponds to a
change in range from infinity to 250 yards.

The observer looks with his left eye through the eyepiece i,
Fig. 256, and through the finder objective f opposite. The left
eyepiece and the object lens f form a low powered telescope with
a large field of view. The object viewed, Fig. 257, is seen through
this telescope, and in the field of view above the object appear a
pointer and a portirn of the scale that is attached to the deflecting
prism d. The range to the object is read from the scale at the
pointer.
~ For use at night in obtaining the range to any target that bears
a light an optical appliance called an astigmatizer is provided in
the instrument. The astigmatizer lengthens the images of a point
of light into vertical streaks, Fig. 260, and the streaks are brought,
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into coincidence. The astigmatizer is moved aside when not in
use.
The Le Boulengé Telemeter..—The Le Boulengé telemeter is
an instrument by means of which the velocity of sound is used for
measuring distance. The instrument is a glass tube filled with
liquid. In the tube is a loose glass piece or traveler whose specific
gravity is but slightly greater than that of the liquid, so that when
the tube is held vertical the traveler falls through the liquid slowly
-and with approximately uniform motion. The time between the
flash of a gun and the arrival of the report is measured by turning
the tube from a horizontal to a vertical position when the flash is
seen, and back to the horizontal when the report is heard. The
range corresponding to the distance that the traveler has fallen
in the interval is read from a scale on the tube.
- As the velocity of sound, 1100 feet per second in calm air,
varies with the velocity and direction of the wind, this method of
measuring ranges is not satisfactory.



CHAPTER XV,

SMALL ARMS AND THEIR AMMUNITION.

308. Service Small Arms.-—The present service small arms
are the .38 caliber revolver, model 1903, and the .30 caliber rifle,
model 1903. Automatic pistols have been issued to the service
for trial within recent years, but the results of the trials have not
been sufficiently favorable to bring about the adoption of any of
these arms for the military service. Automatic and semi-auto-
matic rifles have also been submitted to the Ordnance Depart-
ment for test. The tests are now in progress.

The .38 Caliber Revolver.—The service revolver is made by the
Colt’s Patent Fire Arms Manufacturing Co. of Hartford, Conn., and
is known as the Colt’s double action revolver, caliber .38.

A double action revolver is one that may be fired in either of
two ways: by separately cocking the hammnier and pulling the
trigger, or by performing both operations with a single pull on the
trigger. When the separate movements are employed the piece
is said to be used in single action; and in double action, when
cocked and fired by the pull on the trigger alone. The service
revolver may be used either in single action or in double action.
Much greater rapidity of fire can be attained using the revolver in
double action, but on account of the increased effort required in
firing in this manner, and the consequent unsteadiness of the
hand holding the revolver, the fire is not likely to be as accurate
as when the revolver is fired in single action.

The mechanism of the revolver is shown in Fig. 261. The

operation of the mechanism is briefly as follows. In single action
541
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the piece is cocked by pressure of the thumb on the head of the
hammer, 18. The lower end of the hammer moves the upper
end of the trigger forward and upward until the upper edge of
the trigger engages under the lip at the lower end of the hammer
and holds the hammer in the cocked position. "A pull on the
trigger will then release the hammer, which, under the action of
the mainspring 32, falls and explodes the cartridge. The pressure
on the trigger being released, the rebound-lever spring 37
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acting on the rebound-lever 34 moves the hammer back slightly
to its safety position and at the same time moves the trigger
forward.

When firing in double action the pull on the trigger causes the
upper end of the trigger to bear against the end of the strut 10
which is pivoted on the pivot of the hammer and bears against the
hammer above the pivot. The pull on the trigger thus lifts the
hammer until, when the hammer is nearly at full cock, the strut
escapes from the end of the trigger and the hammer falls. As
the rear pact of the trigger moves upward, whether in single or
in double action, the upper end of the hand 25 engages in a notch
on thie rear face of the eylinder and causes the cylinder to revolve
thrcugh one-sixth of a turn. At the last part of the movement
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of the trigger a projecting lug forward on its upper surface passes
through a slot in the frame and engaging in a notch in the cylinder
prevents further movement of the cylinder.

The mechanism includes safety devices which allow the piece
to be cocked only when the cylinder is fully closed and latched in
the proper position.

309. TeE MainspriNG TENsioN ScREw.—The mainspring ten-
sion screw .33 is an important part of the mechanism whose func-
tions are not usually understood. Its purpose is to vary the ten-
sion of the mainspring in order to adjust the force of the blow
delivered by the hammer on the primer of the cartridge. When
the revolver is used in double action the hammer is not retracted
as far as in single action and consequently delivers a lighter blow
on the primer. It is a difficult matter to manufacture a primer
suitable for both methods of firing. If the cap of the primer is
made thin enough to insure firing of the primer under the lighter
blow in double action, the metal of the cap is likely to be pierced
by the point of the hammer under the heavier blow in single
action. The pierced primer allows the powder gases to escape to
the rear, perhaps to the injury of the soldier. If on the other
hand the primer cap be made sufficiently thick to insure its not
being punctured by the heavier blow, the primer may not be
sufficiently sensitive to be always fired by the lighter blow. The
importance of a proper adjustment of the tension of the main-
spring is therefore apparent. If it is found that failures to fire in
<double action are frequent the screw 33 should be screwed in
slightly to increase the tension of the mainspring and produce a
heavier blow of the hammer. But the tension must not be in-
creased more than absolutely necessary, for otherwise puncture
of the primer may occur when the revolver is fired in single
action. ' :

TaE BARRFL.—The barrel of the revolver has a length of 6
inches, and a diameter between the lands of the rifled bore of
0.357 of an inch. Tt is rifled with 6 grooves 0.003 of an inch deep
and with a uniform twist of one turn in 16 inches. The rifling has
a left handed twist in order that the drift of the bullet to the left

may counteract to some extent the tendency that exists to pull
to the right in firing.
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AMMUNITION AND Barristics.—The ball and blank cartridges
used in the revolver are shown in Fig. 262. The charge in the
ball cartridge is about 3% grains of a nitroglycerine powder, and
produces in the bullet a muzzle velocity of 750
feet. The bullet, of lead, weighs 148 grains.
Tts greatest diameter is 0.357 of an inch, which
is the diameter between the lands of the rifled
bore. The powder gases entering a conical
cavity in the base of the bullet expand the
base of the bullet into the grooves of the rifling.
The grooves of the bullet are filled with Japan
wax as a lubricant. The wax also serves, to-
gether with the crimping of the front end
of the cartridge case against the bullet, to keep out moisture and
render the cartridge waterproof. ‘

While the bullet has sufficient energy to inflict a disabling
wound at a range of 200 yards, the revolver cannot be relied upon
for accurate firing bevond 75 yards.

The blank ecartridge contains 7 grains of E. C. powder held in
the case by a paper wad criniped in place and shellacked.

310. The Colt Automatic Pistol.—In the Colt automatic
pistol the recoil of a movable barrel and slide is utilized to eject
the fired shell, cock the firing mechanism, and load a new car-
tridge into the barrel; so that after the first shot is fired the only
operation necessary to fire the remaining cartridges in the maga-
zine is a pull of the trigger for each cartridge.

.The pistol is made in three calibers, .32, .38, and .45. The
magazines of the two- smaller pistols holl 8 cartridges; that of
the .45 caliber pistol holds 7 cartridges. The .45 caliber pistol is
represented in Figs. 263 to 265. The rear part of the frame or
receiver r forms a hollow handle which encloses the magazine
and the firing mechanism. The magazine, Fig. 264, is a light mctal
case containing a spring and follower. The cartridges arc in-
serted one at a time by sliding in at the top. The sides of the
magazine curve slightly over the upper cartridge, which may be
removed only by being pushed out to the front. The magazine
when filled is inserted into the handle of the pistol from below
and is held in place by a spring catch.






