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PREFACE.

In compiling this Handbook of Armament as used on air-
craft, no attempt has been made to treat the various subjects
in an exhaustive technical manner. Full data of this descrip-
tion can be obtained from the various reference books issued
by the War Department, of which there is a list embodied in
this book.

The principal idea has been to acquaint all interested,
with the correct nomenclature in particular, and with the
appearance, fundamental ideas, and theories relative to all
articles of armament pertaining to airplanes as produced
by the United States. :

ing to the various additions and improvements which
must necessarily occur in the armament of aircraft due to
new ideas and methods of aerial warfare, this book is pre-
pared in loose-leaf form in order that any additions or
changes may be facilitated.
E. T. BRADLEY,
Major, A. S. A. P.
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HANDBOOK OF AIRCRAFT ARMAMENT.

SECTION A.
LIST OF REFERENCE BOOKS.

The handbooks listed below are issued by the War Depart-
ment, and may be obtained upon request:

MACHINE GUNS AND SMALL ARMS,

No. 1866. Automatic Pistol,. Caliber .45.

No. —. Browning Aircraft Machine Gun, Model of 1918.

No. 1937. Browning Machine Gun, Mode] of 1917. .
No. 1934. Browning Machine Rlﬂe Model of 1918. -

No. 1932. Hotchkiss Machine Gun, Model of 1914.

No. —. Lewis Aircraft Machine Gun, Model of 1917.

No. 1931. Lewis Machine Gun, Model of 1917.

No. 1933. Marlin Aircraft Machine Gun, Model of 1917.

No. 1923. United States Rifle, Model of 1903.

BOMBS AND BOMB-RELEASE MECHANISMS.

No. 742. Barlow Heavy Drop Bomb and Release Mechanism.
No. 717. Dummy Drop Bomb, Mark I.

No. —. Fragmentation Bombs Marks I, IT, and III.
No. 724, H1gh Capwcxty Drop Bombs, Marks 1, II, and III.
No. —. High Capacit Bombs, Marks IV, V, and VI.

No. 777. Incendm.ry rop ombs, Marks I and IT.
No. —. Smoke Drop Bombs, Marks I, I1, and ITI.
No. —. Release Mechamsm Mark V

No. —. Release Mecha.msm, Mark VII A and B.

BOMB SIGHTS.

No. 741. Bomb Sight, Mark I.
No. —. Bomb Sight, Mark I-A.
No. —. Synchronizing Bomb Sight.

MISCELLANEOUS,

No. —. Airplane Flares, Mark I, and A1rplane Signals.
No. —. Military Ex losives.
No. 739. Very Pistol, Mark ITI, and Signal Light, Mark II.
No. 7o1. Sigaal Eofhn&)f:f( II d Rifle Light, Mark I.

0. 751. t an e Light,
No. 722. P]og;:lonlﬁlghts Marks I and II.



CONVERSION TABLES.

WEIGHT.

1 metric ton........................2,204.6 pounds (avoir.).
lkilogram....... ... ............ 2.2046 pounds (avoir.).
lgram....... ..ol 0.03527 ounce (avoir.).
0D e e et 1,016 kil .
Ipound.....oocoomimmiiiniiaannn, 0.4536 kilogram.

lounce........ccceeenvnnnnnn...-..28.35 grams,

LINEAR MEASURE.

lkilometer....... .....o.coooiianan 0.6214 mile.
............................ 39.39 inches.
i e 0.3937 inch.
......... 0.03937 inch.
Imile.... ... .. i 1.609 kilometers
Iyard.. oo 0.9144 meter.
J I (%} A 0.3048 meter.
linch. ... ... ... . ... 2.54 centimeters.

SQUARE MEASURE.

1square kilometer................. 0.3861 square mile.
1square meter.....................10.76 square feet.
18square centimeter................ 0.1550 square inch.
lsquaremile...................... 2.590 square kilometers.
lequare foot.. ... ......coceoooa.. 0.0929 square meter.
1squareinch....... e 6.452 square centimeters.
CUBIC MEASURE.
lcubicmeter...... ... .......... 35.314 cubic feet.
1 cubic centimeter................. 0.0610 cubic inch.

1cubicfoot........................0.02832 cubic meter.
1cubicinch.......................16.387 cubic centimeters.

CAPACITY.

Igallon...aoooooooiiilll 3.785 liters.

1cubic foot........................28.317 liters.

1hiter...ooooooL 61.023 cubic inches.

1liter.....cc.oooeoaninoto.......2.20 pounds water.
MISCELLANEOUS.

1 pound (avoir.)....................7,000 grains.
1 metric ton......... veeeeaaanaa..-1,000 Kilo

lgallon....oooooia il 231 cubic inches.

1 British imperial gallon........... 277.418 cubic inches.

1 gallon gasoline .................. 6.50 + pounds.

1 cubic foot of water weighs......... 62.287 pounds at 62° F.
1 gallon of water weighs............ 8.3267 pounds at 62° F.
1knot.............................1.15 miles per hour.

To convert Fahrenheit to centigrade, subtract 32 and multiply by §.
To convert centigrade to Fahrenheit, maltiply by § and add 32.
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SECTION B.
MACHINE GUNS.

In dealing with the subject of the care of machine guns for
aircraft mount'mﬁl,sit, is assumed that the officers and men
for whose use this handbook is intended are thoroughly
familiar with the operation of these guns. Each man should
have in his possession the handbooks issued by the Ordnance
Department, which take up the subject of each gun in detail.
These handbooks are given in the ‘ ‘List of reference books’’
and may be obtained from the Ordnance Department upon
request. It will, therefore, be necessary to consider here
only that phase of the subject of the care of the guns which
applies particularly to aircraft. This will consist of a de-
scription of the special devices and attachments, with in-
structions concerning their use and care, and a list of pre-
cautions to be observed in connection with the care and
adjustment of the guns.

achine guns for aircraft are divided into two classes,
according to the type of mount for which they are adapted.

The guns intended for installation on a fixed mount are
Marlin, Browning, and Vickers.

L The guns intended for installation on a flexible mount are
ewis.

The gun installed on a fixed mount is rigidly attached to
the aircraft and synchronized with the e e, 80 ag to make
it possible to shoot between the blades of the propeller. The

n installed on a flexible mount does not shoot between the
Eilades of the propeller and may be aimed independentl{' of
the machine. The mounts and synchronizing devices will be
dealt with in a later section.

GENERAL PRECAUTIONS TO BE OBSERVED PREPARATORY
TO FLIGHT.

CARE OF THE GUN.

The great importance of the prolifr care of machine guns
designated for aircraft work should be fully realized, particu-
larly inasmuch as the guns are working under adverse condi-
tions, and a stoppage due to improper care or adjustment
may prove fatal to the operator or at least result in the fail-
ure of his mission.

Inasmuch as some little time is always needed to get a
machine ready for flight, it will not be necessary to keep the
flexible guns mounted on machines, but they should be kept
in their boxes until needed for use. It is very important

10




HANDBOOK OF AIRCRAFT ABMAMENT. 11

that these boxes be kept covered at all times to prevent the
accumulation of dust and dirt on the guns. If it is necessary
to keep any guns mounted in readiness for a flight, they
should be protected by some sort of covering.

It is absolutely necessary to have the gun free from all
traces of grit when it is ready for use. All parts should be
thoroughly cleaned and the moving parts covered with a
thin film of oil. The oil to be used is a light oil, known as
airplane machine-gun oil, and is furnished by the Air Service.

t should be remembered that too much oil may give as
much trouble as too little, due to its tendency to gum and
clog the mechanism. The oil should be a{)plie to the
moving parts with the fingers or with a cloth patch or
camel’s-hair brush, and used sparingly.

The mechanism should work freely when operated by hand
and the proper adjustments should be made. The cause of
any excessive friction should be found and remedied. Burrs
should be removed from hardened surfaces by means of a
stone—never use a file for this.

A short burst should be fired before going up, in order to
test the working of the gun.

Never send a gun up in an airplane when there is the

slichtest doubt of its functioning properly.

AMMUNITION.

It is essential that on’%ﬁghe ammunition exgressly designed
for aircraft be used. is ammunition will be packed with-
out glips and bandoleers, but in (faper boxes of 20 cartridges
per box. The wooden cases in addition to the other standard
marking, will bear the following words: “For aircraft use—
No clips or bandoleers.”

In addition, the training insignia carried by airplanes,
consisting of star within circle, will be stamped on each end
of the packing box. '

Each individual round should be carefully inspected. In
the absence of cartridge gauges, the best service test appli-
cable to discover defects in shape, is to drop each round into
a s(Im.re barrel to see that it seats properly. =~ A cartridge with
a deep-set or deformed primer should never be tolerated.

Great care should be exercised in loading belts and maga-
zines to see that the cartridges are all in correct alignment.
Web belts should be thoroughly dry and should never be used
when any round is held loosely enough to allow the least
chance of its slipping out of position during flight. The
cartridges should never be lubricated, as the ol itself or the
dirt which it will collect, will prevent the cartridges from
seating properly in the chamber. The loaded belt, whether
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web or link, should alwa{ls be placed zigzag in the belt box,
never in the form of a roll. SRR

SPARE PARTS.

The care of spare parts is a very important matter. Great
pains must be taken to keep new parts separate from defec-
tive ones.

Spares should be kept in their proper receptacles, wrapped
in oiled paper. The lids of the boxes should always be
kept closed in order to prevent the accumulation of dust.

A strict account of the spares on hand must be kept and
requisitions for additional parts must be made up in time to
allow for delay in shipment. ’

GENERAL PRECAUTIONS TO BE OBSERVED AFTER A FLIGHT,

The gun should be immediately taken apart and every
part thoroughly cleaned. Never allow a gun to remain dirty
any longer than is absolutely necessary, as the action of the
powder residue on the bore may seriously hamper the accu-
racy. Whenever possible, all parts should be washed in

asoline, thormzf/hl dried, and coated with a thin film of oil.
i].l arts should be given a complete inspection, and any
which show the least signs of wear should be removed and
replaced with new ones. .

t will be necessary to inspect the bore every day for
several days an' remove whatever residue has “sweated’’
out from the metal.

In a%plying cosmoline to the bore, only a small amount
should be used on a cloth patch. The rod should be pulled
slowly throu%h the barrel and revolved sufficiently to allow
the patch to follow the grooves of the rifling. This will give
a thin coating of cosmoline, and any residue which ‘“sweats’’
out from the metal can be readily detected. If too much
cosmoline is applied, chemical action may take place between
the residue and the metal underneath the cosmoline and can
not be observed. It has been found that a film of cosmo-
line so thin as to be hardly noticeable is sufficient to prevent
rust even when the barrel was exposed to the weather for a
considerable len%ix of time, provided the bore was clean
before the cosmoline was applied. Rusty, worn, and pitted
barrels cause tracer bullets to become ‘“ dead,” 1. e., they will
not ignite. :

INSPECTION.

All guns, spares, belts, and magazines should be inspected

by the officer in char§e of guns at least once a week. The
should be completely stripped and the parts laid out
or inspection.
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TOOLA FOR MATNTENANCE OF LEWIS AND MARLIN ATRCRAFT MACHINE GUNSA
Tor BE BUFFLIED WITH ARMORER'S CHESTE POR AlR SERVICE THRAINING
BCHCHYLA,

Arms r:heat (Vickers) Ordosnce Department drawing 16, class 76,
B = T

Ball n hlmmm, TZ2-OURCR - - oo v msrrsmarcarmarcacacacararararn 2
'mtthammeru, 15—5—150 U1B0C. . e : |
andardhammer .......................................... g
Beta mild steel dnft.u— ﬁ :': i:meh ............................. 6
Bulldozs dril m;rpar ............................... 4
Drill, hand t, w1 thlwkwhnld dnl]uﬂmi—mrh Gm'lell
Pratt B4E. . S 1
Evet-mﬂaed drills f5 to § by 2y A PP,

Fig. |, —ARMORER'S CHEBT,

Bcrew drivers, b-inch. .. ... _. T -
Screw drivers, 8-inch, allatael Ghl.unun 1. BT R T P SR
Fliers, 6-inch, round nose .- S T B ae i R e i
Pliers, 6-inch, pide cutting, 15—6—254 femreiaierwrareee-aee, B
I.l.rgetbench viee 34 by 4 inch j jaw, Prentise. . ....oovoon 3
Bet copper jJawe 0P BRI . . . i e e 3
Bmall vise, Bimmons Hardware Co., Mo, 540, .. ................ z
Beta copper jlwu Tl T 2
(Ml rans, dome 15546, . R
P:.l.rﬁ-inchlumd{-ap cahpcra, Ko. ﬁltl Gmdell P‘I‘ltt 1
B-inch outside apring BGJIN’EH Ko, S04GT. ... iiiiiiacai it 1
S-inch dividers, No, B13GP. . .. ialo.. 1
fi-inch flexible Btarret acales graduated hundred ths and mt}r-fl:rur‘t.ha 2
Center punches, small, GP...... ... ... e e mme e s 2
Scrapers, 3-inch blade, No, 382G -0 ... 110 4
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Sets oilstones, unmounted, 3 square, 1 round, 1 half-round, 1 three-

L0703 ¢ 113 4T 2
Sets small chisels, 4 and % inch (black oil finish). . . ................. 2
Round-nose cape chisels, Cincinnati Tool Co.. ... ... ... .. ......... 2

Sets files, smooth, single-cut, 6-inch, Nicholson, round, half-round,

flat, and BQUATe. . ... ... iiiiiiiiiiiiiii i ieaaaans 2
Sets files, double-cut, 8-inch, Nicholson, second Cut. . - .............. 4
Standard aluminum file handles, 4130D............... eeemeeeaeaan 12
10-inch pipe wrench, Trimo. . .......o.coeoiii i, 1
Adjustable S wrenches, 6-inch, Wescott pattern. .................... 2
6-inch monkey wrench, steel handle, Trimo.......................... 2
Hack-saw frames, adjustable, Starret Co., No. 146.................... 2
Hack-saw blades, 24 teeth, Atkins Co., No.310....................... 12
Hack-saw blades, 14 teeth, Atkins Co., No.320....................... 12
Sheets, each, emery cloth Nos. 00,0, ¥ . . ... . .. .. .. .. ... ... 6
Sheets Crocus cloth. . . ... i 6
Reflectors (dentist’s mirror). ....oo.oeeoeea i oiiona e aiiaaaaaaa.. 3
Chamber reflectors for bore sighting. . . ............................. 2
Set head space gauges, maximum and minimum. . .................. 1
Armorer'spouches. ...l 6
Small bristle brushes. .. ... ... ... . i 12
Camel’s-hair brushes, small, for oiting parts. . ....._ ... . ... . ... ... 24
Tewis magazine Gauge. ........oenu e oaieeiaena e iaaeacaeaaaaan 1
Lewis i” regulator CUp Feamers. .. ... cuoiei i aaaaan .. 4
Padlock, Sargent, aircraft (padlock and chain) .1
Marlin gas cylinder reamers. . . ... .ciii i 4

TOOLS FOR MAINTENANCE OF ——LEWIS AND MARLIN AIRCRAFT MACHINE
GUNS TO BE SUPPLIED WITH EACH ARMORER’S YRUCK FOR USE WITH THE
AIR BERVICE SQUADRONS.

Ball pean hammers, 16-0unCe. .. ....c0oumiiiiii it 2
Ball pean hammers, 12-0unce. ........c.ooviiiiiiii ... 4
Soft babbitt hammers, 15-5-180, U180C....... et 6
Standard hammer handles...... e e e etecaecacesactencacaaaaaaaaann 6
Sets mild steel drifts, ¢, v, o, #inch. . ... ... L. 6
Bulldoze drifts, copper, ¢ tﬂ 4, by 6. . ol
Drill, hand and breast, with chuck to hold drills 0 to  inch, Goodell
Pratt, 54B. .. 1
Set assorted drills, gg to § by . ....ooonoi L 1
Screw drivers, 5-inch. ... ... .. il 12
Screw drivers, 9-inch, all steel, Channon,1.......................... 2
Pliers, 6-inch, round nose - . . .. ... .. . iiiiiiiiiiiiiiiiiiia.... 3
Pliers, 8-inch, side cutting, 15-5-234. . . .......... ... ... 3
Large punch vise, 33 by 4 1nch, jaw, Prentiss. . ..................... 3
Set coiper JAWB fOrBAIMe. . ... i iiiiiiiiiiiiiieaaaan, 3
Small hand vise, Simmons Hardware Co., No. 540................... 2
Sets copper jaws forsame.................. e eteeeaeacaataaaaas 2
Oil cans, dome type, 15-5—46. . . ...cueeiii e 6
Pair 6-inch inside spring calipers, No. 610, Goodell Pratt............. 1
6-inch outside spring calipers, No. 504GP.................... ... 1
Pair 3-inch dividers, No. 513GP...........ccociiiiiiimiiniii .. 1

6-ifnch 1flexible Starrett scales, graduated one hundredth and sixty-
(0111 o 7+

Center punches, small, GP........ ... ... il 2

Scrapers, 33-inch blade, No. 382GP.... ... .o o . ioiiiininiinn. 4

Sets oil stones, unmounted, 1 round, 3 square, 1 half-round, 1 three-
cornered.....ccccieciaicanannn eeeenecaanaans feeeeeeiieaeananan 2
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Sets small chisels, 4 and % inch (black oil finish). . . ................. 2
Round-nose cape chisels, Cincinnati Tool Co. ... ..........c....... 2

Sets files, smooth, single cut, 6-inch Nicholson, round, half-round, flat,
and BQUATE. . .. .....ciiieieciiciiocaanaan ieesesescssecesaccanes

Seta files, double cut, 8-inch, Nicholson, second cut. . ............... 4
Dozen Standard aluminum file handles, 4130D...........c.cooae.e.. 1
10-inch pipe wrench, Trimo.......cccciciuemiiicnannanans Secsneacaes 1
Adjustable S wrenches, 6-inch, Wescott pattern. .......ccccceaean... 2
6-inch monkey wrenches, steel handle, Trimo............cccceeaaoa.s 2
Hack-saw frames, adjustable, Starrett Co., No. 146................... 2
Dozen hack-saw blades, 24 teeth, Atkins Co., No. 310................. 1
Dozen hack-saw blades, 14 teeth, Atkins Co., No. 320................. 1
Sheets, each, emery cloth, Nos. 00,0, §..... . ... ..o 6
Sheets, crocuscloth. ... ... . .. i 6
Reflectors (dentist’s Mirror). .. ... ..ovieciiieiaciacenaeaacanaanaan 3
Chamber reflectors for bore sighting. . . ........ fesecsncnccisenananen 2
Set head space gauges, maximum and minimum. ................... 1
Armorer’s pouches. ..... ... .. .. iiiieiiiiieiiiiai e 6
Small bristle brushes. .. ... ... ... . iiiiiiiiiiiiiiniaaaaoa. 12
Camel’s-hairbrushes. ........ ... ... . il 24
SPECIAL TOOLS FOR LEWIS GUNS.
Left-hand die (barrel threads, muzzleend).......................... 1
(l})ie holder. ... iiieiiaceeeeaeacaeaaas i
A8 YegUlator CUP FEAMETS. . . .. eouioieeiencaeiaacaaaaanaaananaan
MAagRzZINe GRUEe . - - oo ie i i icacaacaaacacaacacaaaann 1
SPECIAL TOOLS FOR MARLIN GUNS.
Right-hand die (barrel threads breech rod).............. ... ... .... 1
Taps glarge side-plate BCTeW). ... ccueii it 2
Taps (small side-plate Berews) . .. .....cccooiieiiinaiaiiaiananann 2
T0I 23 1 1¢) + NI 1
GaB cylinder TeAmerB. .. ..cveereneeecenienciireacisicncnneccncannen 4



Right side.

Left gda,
Fig, 2=MAKRLIN ATRCHAFT MACHINE OUN, HODEL 1913
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MARLIN AIRCRAFT MACHINE GUN.
DESCRIPTION.

The Marlin aircraft machine gun is designed for fixed
mounting and for use with a synchronizing device, either
mechanical or hydraulic. It is fed from a disintegrating me-
tallic link belt made up in 500-round lengths or more. The
weight of the gun is 22 pounds, and the rate of fire, 680 shots

er minute. The gun is described in detail in Ordnance

amphlet No. 1933.

Marlin guns are packed for shipment in a wooden box
6 by 46 inches by 8% inches deep, each box containing one
gun and its spare parts. ,

POINTS TO BE OBSERVED BEFORE A FLIGHT.

The gun should have been thoroughly inspected for de-
fective or worn parts, and all such parts replaced with new
ones.

Test the operation of the “trip’’ by pulling the chargin,
slide to the second notch and ltg,ting it 311];:5 down ongth%
gauge.

est the operation of the ‘“no trip”’ by pulling the charg-
-ing handle all the way to the rear and letting it slam down
on the gauge.

All parts of the gun must be clean; special attention
should be paid to the gas piston and gas cylinder, since
these parts are directly subf'ected to the action of the gases
and are therefore very liable to rust. .

The following parts require particular attention in oiling:

Gas piston. - '
Slide.

Bolt.

Feed mechanism.

Carrier dog.

Lock container mechanism.

See that the gas adjuster thimble is screwed in tight.

Work the mechanism slowly back and forth several times
by means of the charging slide to see that there is no exces-
sive friction. If the mechanism does not work freely, the
cause of the trouble must be found and remedied. Put
several dummy cartridges through the gun to see that it is
functioning properly.

Inspect the loaded belt for correct alignment of cartridges.
See that gun is firmly fixed on its mount.

Make sure that the synchronizer will trip the trigger when
the propeller is in the proper position.

66715°—18—2 17 .
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Inspect the loaded belt for correct alignment of cartridges.
See tl{):t gun is firmly fixed on its mount.

Make sure that the synchronizer will trip the trigger when
the propeller is in the proper position.

MARLIN AIRCRAFT MACHINE GUN, FIRING MECHANISM.

Figure 2B shows the lock container of Model 1917 Marlin
aircraft machine gun. This firing mechanism is not so
satisfactory for synchronizing, in that if the trigger is released
before the mechanism has reached the tripping position, the
gun will fire when the sear is released by t%e trip, provided
that the pressure of the trigger motor piston has not been
removed from the trigger.

This slight delay in operation means that when the gun
does fire it will be out of synchronism with the propeller.

Figure 3 shows the arrangement of parts in the lock
container of the Model 1918 Marlin aircraft machine gun.
Another trigger has been added which floats on the trigger
and sear pin and fits in the same notch on the hammer with
the sear. The rear end is backed up by a spring which tends
to keep the hook on the front end pushed forward out of -
contact with the lug (a) on the sg'nchronizer trigger.

The synchronizer trigger has been redesigned so that the
piston acts on its cam surface within the lock container, and
a small lu§ has been added to the right-hand side which may
be engaged by the hook of the trigger.

The hammer has been lightened by cutting in the shape
shown, and its stroke has been reduced to about three-
eighths inch.

Operation.—In ordinary operation, when the sear is released
the hammer drops onto the trigger, causing the trigger to
move to the rear, compressing 1its spring and causing the
hook to engage with the lug on the synchronizer trigger.

When the piston now strikes the cam on the synchronizer
trigger, the synchronizer trigger is forced up and lifts the
trigger out of engagement with the hammer. The hammer
is then free to fall and strike the firing pin.

In case the synchronizer trigger has been struck by the
synchronizer piston before the sear has been released by the
trip, the synchronizer trigger alone is raised and does not lift
the trigger with it, since the trigger is held forward by the
trigger spring so that its hook is not engaged over the lug
on the synchronizer trigger. Now the lug on the synchro-
nizer trigger is directly behind the flat end of the hook on the
trigger, and when the sear is tripped the hammer falls onto
the trigger, forcing it to the rear so that the flat end of the
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hook bears against the lug on the synchronizer trigger. The
hammer is thereby prevented from falling.

As soon as the pressure of the piston is released from the
synchronizer trigger, the synchronizer trigger is forced down
by the synchronizer trigger spring, allowing the hammer to
force the trigger to the rear so that it hooks over the lug on
thesynchronizertrigger. We now have the condition already
explained in the preceding paragraph (sketch A) and the gun
is Ii;red at the next impulse of the synchronizer piston.

TRIGGER MOTOR.

The Model 1918 Marlin guns are supplied with a trigger
motor attached to the lock container, adapted for connection
to a C. C. synchronizing gear. The trigger motor consists of

F16.4.—MODEL 1018 MARLIN LOCK CONTAINER AND TRIGGER MOTOR.
The lock container in above illustration is cut away to show internal mechanism.

a piston and s%' contained in a bronze cylinder which is
screwed into the forward end of the lock container. The
cylinder is provided with a cou%ling nut and tube end into
which the main pipe line may be soldered. A small vent
screw located on top of the cylinder allows for the release of
air from the system.

The C. C. synchronizing gear trigger motor as used with
the Model 1917 Marlin aircraft gun is shown in figure (29),

page 57.
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ELECTRIC HEATER FOR MARLIN AIRCRAFT MACHINE GUN.

In order to prevent the oil gumming due to low tempera-~
tures when ﬂfyi.nghat h.lil; altitudes, electric heaters have
been devised for the Marlin aircraft machine gun.

F16. 5.—ELECTRIC HEATER FOR MARLIN AIRCRAFT MACHINE GUN.

This electric heater consists of a resistance grid sur-
rounded by insulating material and is riveted to the inside
of the bottom plate of the . It is connected with a
bayonet plug on the undersi(in:)f the bottom plate which
provides for connection with the leads. The heater con-
sumes 60 watts at 12 volts and is fed from the generator
which supplies the lighting and heating system.
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SPARES FOR MARLIN GUN.

The following spare parts are supplied with each Marlin
aircraft machine gun and are packed with the gun in the

packing case:

2 action springs.

1 barrel.

1 bolt complete.

4 bolt pins.

4 buffer springs._

2 carrier dog sqrmgs.

1 carrier dog plunger spring guide.
2 carrier stop springs.

3 cartridge extractors.

2 cartridge extractor cam 3prings.
3 cartridge extractor cams.

8 cartridge extractor pins.

1 cartridge guide, left-hand.

1 cartridge guide, right-hand.

2 cartridge retainer plunger springs.

2 charging slide tension springs.
2 ejector springs.

2 feed throw-off springs.

5 feed wheel dog pin cotter pins.
2 feed wheel dog springs.

2 feed wheel dog pin washers.

2 firing pins.

4 firing pin springs.

2 firing pin stop pins.

1 hammer.

2 hh:xm!;mer springs. d

1 mer spring guide.

1 piston rodP lr;:lﬁ pin.

1 piston rod lock pin spring.

5 ratchet lever pin cotter pins.

4 ratchet lever pawl springs.

2 ratchet lever pin washers.

1 sear.

2 sear springs.

8 shell extractors.

8 shell extractor pins.

8 shell extractor springs.

1 trigger.

4 trigger springs.

1 trigger and sear pin.

Needles.

Needle screws.

1 canvas protecting cover (for bar-
rels).

1 combination gas adjuster, wrench
and screw driver.

1 combination barrel wrench, screw
driver anad action spring tool.

1 defective cartridge extractor.

4 drifts (1 set).

1o0il can. -

1 solid cleaning rod.

1 trip gauge.

1 rear mounting bracket (fitted to
gun when shipped%).

4 rear mountin, racket screws
(fitted to gun when shipped).

1 r container for spares.

1 ﬁi t loading machine and box for
every four guns,

BASE SPARES.

With every oversea shipment of 1,000 or more aircraft
machine guns, the necessary amount of base spares for the
guns are also shipped. Base spares consist of parts of the

s in sufficient” quantities calculated to best meet the

emands of service.




HANDBOOK OF AIRCRAFT ARMAMENT. 23
Lxst of base spares, Marlin aircraft machine gun, model 1917 and 1918.
Note.—To find number of spare parts required, for a given number of guns, multip}
the number of guns by the factors given and take the nearest whole numbers. Py
Article. Tactor.
0.100
.100
1.0%0
1 ﬂn.n.g pin.
1 Aring-pin stop B
in
1 shengegtmctol:- pin.
1 shell-extractor spring.
1 shell-extractor pin.
B 20 2. 000
Buffer blocks, asisembled ......................................................... . 050
; R&ﬂ“ g‘ﬁf rings.
er- Sp! -
Buffer-block pins. . . 100
Can'ler, nssemb]zd .250
of
1 carrier.
1 carner dog.
% mrrierﬁ og pl!:i
carrier-dog 8 ng
1 erj E ring guide.
er s ide.
Carrier-d og plunger sp: gu! ] gg
og plungers .
er _dg: plunger springguaide............... ... . gg
CmOmm pins ?....g..... R I%
er F7 o1 PPN .
cm:még? .............. 1.C00
Cartridgeextractorcam Pins. ... ... .. ...t .500
Cartridgeextractor Cam SPrings. .. ......c..o.inirie i aaeaeaas 1.000
CartridgeextractorSprings. . ...........ooiiiiii e 1.000
gmhanﬂmr glt_l.(ildes dag T I . }%
gslideguides. . ... ... ...l .
Charging slide guide8crews. .. ... ... ..ottt i i aaia i, .500
Charging slide retaininglugs. ...... ... i .100
Chnrging slide retaining lug screws 1. 02(712
Eloctor éﬁ}fxiéii i, 775
Ejectorspring pl 1. 000
Ejectorstop screws. 1.000
Feed lever, assembled b eemeeeieeeaaeaaaaeeaas .250
Consisting of—
1feed lever.
1feed lever pin.
Feed 1ever PinS. .. ... e ittt eieeaiieiiaieaiaaaaaa . 250
Feoed leverscrew. . .- .300
Feed lever sto] &1 pin. .300
Feed throw-o . 250
Feed wheels. . ....................... .070
Feed wheel dog spring stop pin .100
Gasadjusterbarrel.................. .100
Gasadjuster barrelpins........... .100
Gas adjuster barrelpins........... .100
Gas adjusterscrews................ .100
Gas adjuster thimble................ .100
Gas adl uster thimblerivet........... 1100
Gascylinder,assembled. .......... ... .070
Consisting of—
1 gas cylinder.
1 gas adjuster barrel pin
1 gas adjuster barrel.
1 gas adjuster screw.
1 gas adjuster thimble.
1 gas adjuster rivet.
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Lnst of base spares, Marlin aircraft machine gun, model 1917 and 1918—Con.

Article. Factor. -
Gas piston, complete, rodand pins. .. ... ... ... ... ...ceiiiiiiiiiiiiiiiiiiaaa.. 500
Receiver pluglocklatch._............ . 200
Receiver plug lock latch screw. ... .200
Observation slot cover, complete. . . 100
Ratchetlever, assembled. ..... et e e e e caieeieieaaanaceaieeienaaaeaaaaan . 100
Consisting of—
1 ratchet lever.
1ratchetlever pawl
1 ratchet lever pawl spring.
1 ratchet lever pawl pin.
RatchetJever PAWL. .. ... ..o iiiiceciaeaeaaana .350
Rstchetlever]ilewlpins..... ...... P Semann .350
ReCeiver breech plug c .o . v e o .025
Bide pPlate S roWS, TOAr « o eee e ittt ettaeiiiaiiaraaritaasaaaan 1.000
8ide platescrews, front .. ..c.oee iiimeieniieiiiia e caeaeaaaann ceereeneaeen 2.000
de plate Screws, 10CK 8CTeW . . ... .. c.ciiiiiiiiiiaiiiaiaiaaiicneceareaanaanana. 2.400
Blides.assembled............. o4 eeeafaiaeesiesessemseseisascecasecsctnecasseenann .100
Consisting of:
1slide.
1cartridee extractor.
1 cartridge extractor pin.
1 cartridge extractor spring.
2 cartridggcfmdes.
1 piston rod lock pin.
1 piston rod lock pin spring.
Side plate dowelrivet............. eemeaasiessiesececacacacasecacasersssnncaneanan .100
TOF SCTOWS « v e evacmannnnnecnasecncesnssaussasasassenasssosnsnsssesvansnonans 1.000
Rearmonnting bracket . ... ...ceemiieiii s .050
Rearmounting hracket 8CrewWs . . ... . .cuuiiemiii i iiiiiieiaariceaenraaaansanannns +200
Rearmounting bracket SCrew Washers............ceieiiiriiimeniieiiincnannaoaans «200
TripsS-ceceeecenn. N eeeeennean . 500
NEW PARTS FOR NEW MODEL 1918 LNCK.
2.000
2.000
2.000
Tri ing guid 5,000
Rer Spring guides . ....ooen oo iiiiieeeeeaeas .
TrigRer ANA ST SCTBWS . « - - ¢ - ovaeanneemsnmccrtaatcnamaaraaneaaranssaaaannann 1.000
Trigger springscrews.......... Ceamassesnsesiacacivacnasan 2.000
Trlgﬁ-:prinz serewlock washer. ... ... .. .. Ll 1.000
SynNChromizZer trigrer. . «.v.vu e iiiiiiecieiiciiee 2.000
Synchronizer trigger Spring..........eeeoimere i ceeenaan 2. 000
B LT LT e P e PR PP PP PPPPPPPPRPSRP SN {%
TG SPIANEZS . ¢ - -« eveaeecanasaanencasaaastanaaeaaaeiaeaenaaaaasansaannnans .
HammerSpring GUAAeS . . . . c..veuenean amnaemaieaiaetaar e itaeeaaaeaaaaaaa. 1.000
JOCK CONLAINBIS ¢ e e e ecaccaecmeceeentnenaseneaeerasasantamaeanraneneresanaan l'%
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LEWIS AIRCRAFT MACHINE GUN.
DEBCRIPTION.

The Lewis aircraft machine gun is designed for flexible
mounting. As may be seen from the photograph, it differs

Fro. 6, —LEWIS AIRCRAKL MACRINE GUN,

from the Army type, in that the radiator has been removad,
and a spade grip is used instead of a regular butt stock,
and it 18 fitted with a special mounting yoke and recoil
check. The gun is fed from a magazine holding 97 rounds.

25
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The weight of the gun is 18 pounds, and the rate of fire 600
shots' per minute. The ground type gun is described in
Ordnance Pamphlet No. 1931.

These guns are usually’ installed in pairs or singly on a
flexible mount.
_ Lewis guns are packed for shipment in a wooden box 40
ihches by 4} inches b'lzhﬂ inches deep, containing one gun
and its spare parts. e magazines are packed in a wooden
box 9% by 11} inches by 9% inches deep containing three
maiazmes. Six magazines 1n containers are supplied with
each gun.

POINTS TO BE OBSERVED BEFORE A FLIGHT.

The dgun must be in perfect operating condition, all parts
cleaned and properly oged.

Thﬁ arts which need particular attention in oiling are:

olt. '
Worm of feed operating stud.
Head of piston. .
Striker post.
Slot in feed arm for feed operating stud.
Feed pawl (at pivot). :
Stop pawls (at pivot). .
Teeth on mainspring casing and on rack.
Threads on gas chamber gland and gas regulator cup.

Make sure that the hole in t%le as chamber gland registers
with the hole in the gas chamber, and the gas cylinder
connection is tightly screwed onto the gas cha.m%er.

See that the large gas port (No. 4) in the gas regulator
cup is turned to the rear, thereby giving the maximum gas
pressure on the recoiling parts. )

The gun ordinarily operates with a spring tension of from
12 to 14 pounds. Due to the adverse conditions under
which the gun works it may sometimes be necessary to
reduce the tension to insure operation, but it should never
be made less than 10 pounds.

Work the mechanism slowly back and forth several times
by means of the charging hanc{le to see that it runs smoothly.

The magazines for the Lewis gun should be very careflﬂ.f:y
inspected before being used, since a defective magazine 1s
almost certain to give trouble. A little oil should be ap-
plied to the bearings and to the magazine latch. The latter
should be tested to see that its spring works freely, as
cases have been found where the latch did not return to its
proper position to lock the magazine to the magazine post.

The magazines should be spun on a loading handle to see
that they revolve easily. They should then be placed upon
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the magazine post and rotated, in order to make sure that
no part of the rim rubs on the receiver or feed cover.

1

£

The magazine gauge (see Fig. 10) should be used to test
the rim of the pan and the position of the interior separator
Eins. The pins should be examined for straightness and

Fig, 9.—07 ROUND LEWIS MAQAZINE=TOF VIEW.
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When not in use magazines should alw sy in con-
tainers to prevent their becoming damaged or dirty, As a
general ruls, they should not be piled on top of each other,

ut if it is necessary to do this, they should all be tornsd
with the hollow side downward and arranged evenly; this
will ebviate damage to the rims of the pans.

Make sure that the fixed sight, where supplied, is rigid.

Sea that the Eun is firmly attached to its mount,

Make sure that the Bowden wire control, if used, will
releaso the trigger.

RECOI. CHECK.

The tecoil check is serewed to the muzzle of the gun, and
consists of u disk with an opening for the bullot to pass

EW N2

_ ——=

Fii. .—LEWI3 RECOIL CHECE.

through. The rear surface of the disk is so shaped as to
defloct the gases to tha rear.

The operation of the recoil check is as follows:

A portion of the gases issuing from the muzzle of the
run strikes the rear surface of the disk and is deflected
mck (a3 shown by the arrows in the cross section view),
This gives a forward impulse on the recoil ¢heck which
tends to counterbalance the recoil of the barrel. In this
way the recoil of the gun is limited to about 4 pounds.

TEAT GAUGE FOR LEWIS MAGAZINE.

The gauge consista of a steel plate punched as shown in
figures 10 and 11, A loading handle is put through the larpe
hole and inserted in the magazine center a3 in loading. The
gauge 1s then lurned so that the interior separator pins appear
thbby two in the small openings. This checks the distence
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from the center and the distance a{m.rt of the pins. The
outside of the corrugations should appear opposite
the small slit. The wider slit shows the mEl‘ﬂrﬂ.ncea which
may be accepted; the inner or outer edge of the corrugation
should be included within the inner or outer edge of the slit.

bac, B1eOF FAd,

=

PG, 10, —LEWIB MAGAZINE GAUGE,
BHELL DEFLECTOR DAG.

The empty shells from the Lewis gun are caught in a
shell-deflector bag which is clamped to the receiver of the
gun, This bag 13 made of heavy canvas reinforced with

Fia. 11.—METHOD OF UAING MAGAZINE GAUGE,

wirs and held in & distended position by three wire loops.
The bottom of the bag is closed by a Hap which may be
unclasped to permit the removal of the shells. The bag
will hold 97 rounds, the contents of one magazine.



30

HANDBOWOHK OF AIRCHAFT ARMAMENT.

@AI5T

Fig. 1. —LEWIA SBHELL DEFLECTOR BAG.

Fin, 13.—8HELL DEFLECTOR PAGS ON LEWIA GUN YOEE.
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ELECTRIC HEATER FOR LEWIS GUX,

In order to prevent stoppages of the gun due to gummed
oil caused by low temperatures when flying at high alti-
tudes electric heaters are furnished for the Lewis aircraft
machine gun, consisting of a resistance grid surrounded by
insulating material. e heater is riveted to the under-
side of the feed cover and is connected with a plug on the
top of the cover which provides for connections with the

-

l._ e i, R g

¥io. M.—ELECTRIC HEATER FOR LEWIS
AIECRAFT MAUHINE GUX,

leads. The heater consumes 36 watts at 12 volta and is
fed from the generator which supplies the lighting system.
BEPARES FOR LEWIS AIRCBRAFT MACHINE GUNS.

The following spares are furnished for each Lewis aircraft
machine gun and are packed with the sun in the container:

............................................................ 1
Bolt,mssembled .. .. ..o e e e e 1
b:rnm'-nt:inguf—
Bolt.
Feed operating stud,
2 extractors.
Butt lateh pin..ooeeee oo
Charging handle.. ... .o oo 1
ing handle axtension (wood). ... ... oL 1
Combination cleaning rod {eteel). .. ... oo 1
Consdsting of—
Fod.
Adaptor.
Barrel cleaning brush (bristle).
Cylinder cleaning mop.
2 cylinder cleaning wire brushea,
1
Ex[rﬂ'_"lorll. . 2
Feed pawl springe, ..oooon oo &
7o 1 e -
Gunb-u::li:riniﬁ‘.‘ 1
Magnrines (I7 capacit; ked in magazine containers. .. .. ... ... G
Magazing c&ﬁnﬁ{mw field use for 3 magazines each,.... .. .. s

Magmzine loading handles in magnzine containers..................... 2
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Mainspring 1
Mainspring casing}amembled """""""""""""""""""" { 1
Mainspring collet. . ... ... i 1
Mounting yoke, assembled...... ... ]
Consisting of —
Mounting yoke.
Mounting yoke clamp.
Mounting yoke axis pin.
Mounting yoke axis pin washer.
Mounting yoke axi- jin cotter.
Mounting yoke c;amp key.
Mounting yoke hinge pin.
Oil Can. .o e 1
Piston, assembled . .. ... ... ... 1
Consisting of—
Piston,
Pis'on connecting pin.
Ra k.
Striker.
Striker fixing pin.
Piston connecting pin........ ...l 1
Receiver locking pin...........o.o ...l 1
Sear pin (or trigger pin)...............o.ooiiiieii.o.. 1
BPTIDE . . o et e et e e et iiaaiiaaaaa. 1
Shell extractor. . ..o L
Sight retaining spring. ... ... ... .. LLili.io.l... 1
Spanmer. .. .. ool 1
Spring balance. - - ...oo oo i 1
Stop and rebound pawl springs............ ...l 2
Striker fixing pin....... ... ...l 1
Hand books. ... ... ool 4

Leuns aircraft machine gun, ratio table of base spare parts.

Norte.—To find the number of spare parts required for a given number of guns, multiply the
number of guns by the factors given, and take the nearest whole number. ’

' Parts i Factors
|
Backsightaxispin.......... ... 0.125
Back sight axispin washer.............. ...l ... .125
Back sight axis pin split keeper.................... ...l e .125
Back sight bed spring.......... - .125
Back sight body.... . 125
Back sight stem. ... .125
Back sight stem nut 125
Barrel....................... . 2. 000
Barrel cleaning brush (bristle) . .............oo i 1. 000
Barrelretainingnut. ..ot e neatetseaaaaeanaaaan 1. 000
Boltﬁg'l;nplete, consisting of:
Feed opera stud.
2 mﬂ:nwt.orrst‘.mG

Butt pPlate. . ..ot ieseanaeeaecae i itanaraeacaaaanan .125
Butt plate serew............c.oiiiiiiiii e . 250
Butttangserew. ... ... ..ot . 250
Buttlateh.. ... ...oocieiiiii i .125
Buttlatch pin........... . 250
Butt latch spring.......... . 250
Cartridge guide, assembled. 2. 000
Charging handle 1. 000
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Lewis aircraft machine gun, ratio table of base spare parts—Continued.

Parts. Factors,
Charging handle (extension). ... .........c.cceooiiiiiiiiiiiiiiiiieiereiaaaas 0. 500
Combination a—mpuEn& ing rod (Steel)..........vruieiiie i 250
Rod. .
Combination cleaning rod adapter. ........... ... .. iiiiiiiiiiiiiiiiiiiiia.s . 500
Cylinder cleaning brush (wWire)............. ... . ool 2.000
Cylinder Cleaning MOP.. ... .oceunuemna e iaiieii e iait e aaaeanaaas 1. 500
HTSS .................................................... . 500
B3 T i . 250
DB, % 577, 4.000
Wﬁ cover,notassembled.................o. . owwm
12T NN )
apﬂ—uﬂnn of:
Food phw] Lersining pin
pawlre pin.
Feed pawl. . 250
-] 1.000
.125
. 500
. 250
.500 *
. 500
.250
. 250
.125
125
. 063
.250
. 500
. 500
.020
.125
.125
20. 000
1. 500
5.000
1. 500
Magazine latch-handle rivet (2)
Magarine IAtch 8PYINE. ..o cevunemnnem it ieana e, 5. 000
Magazinestrapand clp. ... ...l 5. 000
Magazine strap, rivet, and washer.. ... ... .. ... ...l 10. 000
BT T 17 . 500
Magarine SPACeT TVOL. . .ccomee e e it iiie i cee e ii e 20. 000
MAgazine toP PIATB. . - .. omeer i 1. 500
Magazine top PIAtOHAVeL. . ..o oneee e 20. 000
Magazine containercovercateh...... ..o 2.000
Magnzine container RINGe. .. ..o 4. 000
Magazine container I handleclip. ... .125
Magazine container SPring. . .v..cooooo i 1.000
Magazineleader,assembled. ...... ... .o 1. 000
Magarineleader cartridge cut-off screw........ . 500
Magazine leader cartridge cut-off spring. .. ...l . 500
Magazine leader cartridge chuteserew. .. ... ... ...ooiviiiiiiiiiiiiiiiiiiiiiao. . 500
Magazine leader clip ejector Spring. .....c.coooooii el .250
Magazine leader clip ejector plunger. .............oooimiiiiiiiiiiiii e 125
Magazine Yeader CLiD @J@Ctor SOTOW ...\ uuun s iaee i eiaaanas .250
Magazineleader POSEIUL. . ..comvemiancrierie e ciieiai i erieaaaaans .125
M loading handle. ... ....ccceimmeiemiiioaaiareai it iaie et ia e .125
M e 1V Y 4.000
MAInSPring COSINE . . . vovmveene ittt cr e W125
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Lewis atreraft machine gun, ratio table of base spare parts—Continued.

Parts. Factors.
0.250
.250
1.000
.250
Yoke.
Yoke clamp. -
Yoke clamp key.
Yoke axis pin.
Yoke axis pin washer.
Yoke axis pin split keeper.
Yoke hinge pin.
Mounting yoke clamp KeY...cocoueommmemnumi e 125
Mounting yoke axis pin. .. .. .. 125
ﬁountgng yo]k‘e “lift in washer. . %
oun oke split keeper.. ... .
Oil mmgy .................. . 325.59
Piston connecting pin..... . lﬂ£
Rearsight base. . ... cuoone e .125
Rear sight base rivet 1.000
Rebound pawl.... 1. 000
Receiver locking 2. 000
R ansioting ot 0
gody.
ap.
.- p ....................................................................... 125
....................... . 500
Sear pin (ar trigger pin)... 4,000
BPIIDE . oo eennn e 4. 000
8hell deflector, assembled................. 1.000
Shell deflector bag, with hooks and buckle... .125
Shell deflector bracket ixing screw........ . 250
Shell deflector bracket ixing screw washer .250
Shell deflectar brack .250
8hell deflector 1atch . 250
8hell deflector 1atch screw. .250
8hell extractor............. .500
Sightr i qrh& 1.000
Spade mp,i];émg}nbl .100
Bpade gri
e
0]
Spade grip lmnd]rP 125
Spade grip tang..... .125
Spade grip tang scre! . 250
Spanner.......... 1.000
Spring balance. . .250
Stoppawl....coneeoiiiii 1. 000
Stop and rebound pawl spring. . 4. 000
£ 25 1 L o 2. 000
Striker fixtng phn. ... 4.000
D O e e - e e ettt eaeieieieeeeeeieeeeeeaneena. 250

mn i
dif
me

cle



VICKERS AIRCRAFT MACHINE GUN.
DESCRIPTION.

The Vickers aircraft machine gun differs from the water-
cooled type in that the water-cooling system has been dis-
placed by a skeletonized steel tube a.ng a device has been
attached to permit of the gun being used with a synchro-
nizing gear. The %:lns are installed on fixed mounts either
singly or in pairs. many cases the American water-cooled
type guns s iEped abroad for ground work were remodeled
ixylrpFrance to fit them for use in aircraft. This was accom-
plished by skeletonizing the water jacket and water jacket
cap to permit the free circulation of air for cooling. The
front and rear covers were then milled out to permit the
mounting of different types of trigger motors.

FEED.

The is fed from a metallic link belt similar to that used
in the Marlin aircraft machine gun, the links being of slightly
different design to adapt them for use in the feed box. The
method of loading the belt is described. (See p. 44.)

POINTS TO BE OBSERVED BEFORE A FLIGHT.

The gun should be in perfect operating condition, all parts

clean and properly oiled.
The parts which require particular care in oiling are:
Rear bearing of barrel (in trunnion block).
Front bearing of barrel.
- Side plate cams.
Guides for lock on recoil plates.
Guides for lock on rear cover.
Feed box slide. .
Carrier (where it slides on lock frame).
Crank pin. - '

Test the engagement of the safety sear with the firing pin
by pulling back slowly on the roller handle and listening for
tﬁ,e click.

Adjust the tension on the recoil spring so that it weighs
from 7 to 9 pounds.

Weigh the friction of the recoiling parts—this should be

less than 4 pounds.
35
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Lalt side.
Fro, 1 —VICHERS AIRCUAFT MACHINE GUN, CAL. .00, MODEL 1915
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Make sure that the barrel disk, front disk, and follower
where used are screwed up tight.

Always keep the adjusting nut tight.

Work the mechanism slowly several times to see that it
operates smooothly and remove any cause of friction.

Inspect the loaded belt for correct alignment of cartridges.

See that the gun is firmly fixed on its mount. _

Make sure that the synchronizing device will release the
hand sear.

Wipe all oil off face of lock.

ELECTRIC HEATER FOR VICKERS GUN.

In order to prevent the oil from ing due to the low
temperature at high altitudes, the lock of the Vickers Eun
is kept warm by two small electric heating elements attached

Fia. 16.—ELECTRIC HEATER FOR VICKERS AIRCRAFT MACHINE GUN,

to the inside of the side plates. The heaters consist of a
grid of resistance wire contained between two copper plates
and insulated from them by mica. )

The heaters are superimposed on the side cams and
attached by binding posts through the side plates, providing
terminals for lead connections. Each heater consumes 18
watts, at 12 volts, and is fed from the generator which
supplies the lighting system.

U. 8. 30 CAL. VICKERS LOADING HANDLE.

Description.—The U. S. loading handle for the 30 Calibre
Vickers gun consists of a handle arm and an o%,erating cam
which are joined together by means of three bolts. Several
bolt holes in the operating cam permit the adjustment of the
handle arm to suit the type of machine on which the gun
is mounted. The loading handle is attached to the gun by
means of a bolt which replaces the handle block pin.
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Operation.—In loading the gun the belt is inserted in the
feed box and the handle arm 1s depressed twice. When the
handle arm is depressed the ogerating cam rotates the roller
handle and also recoils the barrel, thereby oYlemtmg the
feed mechanism. This is very convenient 1n the case of a
misfire in that it obviates the necessity of pulling in the belt
while the roller handle is being rotated.

STANDARD SPARE PARTS AND ACCESSORIES SHIPPED WITH
EACH VIOKERS AIRCRAFT MACHINE GUN, MODEL OF 1918.

Each of the above guns to be accompanied with the fol-
lowing parts, tools and accessories:

Number
- Article. of parts,

Muzzle attachment, complete, consisting of. ..........ccveuumemniiiiiiiiiaeaa.. 1
Barrel disc.
Sleeve with pin, riveted.
Follower.
Front disc.

8plit pins (for handle block hinge pin, nut, ete.).. ...l .
Aerial loading handle hinge pinand bolt nut. . ... ... ...l
Aerial loadi .handlesleeve?.....‘..“.,: ..............................

Aerial loading handle fastening sérews.......
Aerial loading handle fastening screw nuta.. ......
Aerial loading handle fastening screw lock washers.
Accentuator 8pring. ......coooiiiioiiiiiiiiiiaan
Front cover catch pin.......................

Drift, steel, octagonal. ...
Spring balance. ... .. .
Lock, complete. . - ..o P,

2
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BASE SPARE PARTS FOR VICKERS AIRCRAFT MACHINE GUN )

MODEL 1918.

To find number of spare parts required for a given number

of s, multiply the number of guns by the factors given
and take the nearest whole numbers.
Number
per gun. | ¢ Article. Factor.
1 4.750
1 .33
1 .33
1 .33
1 | Bottom wl’ ‘conmecting plate. . -290
1 | Bottom plnta (Bee Casing.)
1 COmMPROLR. . ... . ... iiiiiieiiieeeciaceeeeeeeeeeaeaaaanaann .133
1 | Cartri d tx .............................................. .00
i ?’“giﬁ"" hand. (S(esemCu.l:g )
over e, an
1| Crank........... S U .900
1 | Crank p:n fastening pin .517
1 | Cross cee .200
1 | Dead stop..... . 200
1 | Dead stop bracket. (See
1 | Dead stop plunger....... .517
1 | Dead stop plunger stop .517
1 Disunee Ppilece for lock frame . .047
3| Eyebolts.....c..ccoemmnna.... -290
1 Feed box, complete. ....... .147
1 | Feed box upper lever. ... 047
1 | Feed box bottom lever... .047
1 | Feed boxslide........... ha
1 Fnung phce (lock frame). .125
1| Firingpin.................. 1.365
1 Follom ........ -500
1 | Front cover with .047
1| Frontcovercatch............occmua.oe . .350
1 | Front cover stop See Casing.) -
1 Cnslng consisting of parts riveted and assembied as follows............ .03
Bottom plate.
Dead stop bracket. '
Front cover stop
Outside plate, b!t, with riveted cam.
glizh:ge plate, right, with riveted cam.
SPafig por o s
X,
Trunnion block,
Trunnion block dlstance Pplece. L
ngag ’ ke t trough
ater-jacke
Water jacket.
Rivets,
1 | Rear oover, assembled, conssting of..........ccoieiiiiiineiiiiiaaia, .047
Rear cover.
Rear-cover guide, t hand.
Rear-cover gulge left dt;and
Rear-cover e stud for spring.
1| Front disk - P .043
1 2.480
1
1 .31
1
1 .32
1 . 290
1 -290
1 .013
1 .290
1 -290
1 .100
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Number Artick F r
per gun. rticle. aeto!

1 Sprlng, upper pawl. ..o e ettt $0.073
1 | Stuffing bo: (See Casing.)
1| 8tud, reareover Cateh SPTINg. .. ..o i .240
1 | Tension screw handle with washer, assembled......................... .047
1 | Trunnion block. (See Casing.)
1 | Trunnion block, ce piece. (See Casing.)
B I 510 (- e .290
1 Upper pawllefthand........ ...l .323
1 perpawl right hand.. - .323
3 a.sher, ustmg th.lck) . 1.980
3 | Washer, usting thin) . 1.980
1 Washer, ) ) .340
2 | Washer, tensmn screw handle .323
1 | Water jacket............... e

1| WAter-JaCKet CAP. - .o n e i iii e eiieiaaaeaiaaeanas
1 | Water-Jacket trough (complete, ready to assemble to rear part of cas- 012
1 | Stuw L3>
4 | Rivets,securingtrough. ............. ...l
1 | Water jJacket w th trough riveted. ... .013
1 | Split pin for front cover CALCR - oevn s 1.654
1 usting handle shaft bracket, front. ... ............c.ooeiiiiaia.. .050
1 | Adjusting handleshaft bracket. LTS S .050
1 usting handleshaftcollar. ... ... ... . ... . ... .100
1 | Adjusting handleshaftcollarpin..... ... ... ... ........... .100
1| Adjusting handleshaftgear............................. .050 -
1 djusting handleshaft guard................... ..ol .100
1| Accentuator spring...... ... ...l | . 500
1 | Bracket for front covercateh....................oooiiill) .050
{ gront legkelt',e cat;:h 53 Y A .200

usee nsion screw. ...
1 | Fusee spring tension screw gear assembled complete.................. .200
2 | Pinsfor fusee springtensionscrew.....................cooiio . 200
1 | Tension screw adjusting handleshaft...... ... ........................ .050
AERIAL LOADING HANDLE LIST.

1| Operatingarm. . . ... .250
1 Hg:\dle ..... bV .250
1 rat!ng handle knob. . 050
1 ub ..................... .050
1 | Hinge pin and bolt nut... .500
1| 8leeve........ccovemmannnn . 100
1 Hxlnsne pinand balt........... . 200
2| Washer................ . 500
3 | Fastening screws....... 1. 888
3 | Fasteningscrewnuts.......... 1.
6 | Fastening screw nuts lock WASHETS. .ovvn oo 2.000

All base spare parts for Vickers tripod Mark IV, Model 1915, climinated.
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-

“SPEEDED-UP” VICKERS AIRCRAFT MACHINE GUN, CAL. .30.

In order. to provide an increased rate of fire of the Vickers
aircraft machine gun to meet the requirements of active
service conditions certain attachments are provided which
bring up the rate of fire to between 950 and 1,000 shots per
minute. These consist of a special muzzle attachment and
a redesigned back plate, embodying a buffer which causes a
quicker return of the action of the gun.

The Vickers gun in figure 17 is fitted with the ‘* speeding-
up”’ attachments. .

11 m/m VICKERS AIRCRAFT MACHINE GUN.

The 11 m/m Vickers aircraft machine gun differs from the
.30 caliber gun only in the size of some of its parts. It is
designed for the use of incendiary and tracer ammunition in
attacking observation balloons. The muzzle velocity of the
11 m/m ammunition is somewhat lower than that of the
service ammunition, but it is sufficient to enable attack on
observation balloons at relatively long ranges, beyond the
barrage set up in their defense.

This gun operates in exactly the same manner as the .30-
caliber gun, and the same precautions regarding care apply

to both.
DISINTEGRATING METALLIC LINK BELT.

DESCRIPTION.

The metallic link belt is made up of individual links held
together by the cartridges which it contains. The metallic
be?t is fed into the machine gun in the same manner as a
web belt, but as the cartridges are extracted the links are
no longer held together and drop out of the gun one at a
time.




Fo. I7.=1TNITEDR STATES VICKERS AIRCRAFT MACHINE QUN, CAL. .30, WITH LOADING HANDLE, BPEEDING-UP ATTACH-
MENTS, AND TRIGGEE MOTOR FOR MECHANCAL BYNCHRONTZING OEAR, TYFE BH-A.

ITHNAWNYWEY LAVADEIV 40 HOOEINVH

8%
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LOADING,

The method of loading is as follows: Twenty links are
placed in the corrugations of the base of the loading machine
so joined together as to form a section of the belt. Twenty
cartridges are then placed in the corrugations behind the
links and the pushing bar is pushed forward by means of
the handle, This forces the cartridges the proper distance
into the links, thereby joining a section of the belt. This
section is then muvedY to tll:;g]eft- or right so that the last
_cartridges rest in the support provided, allowing the unoc-
cupied loop of the last link to line up with the first link of
the next section. (See figures 19, 20, 21.)

13

Jocal Hmm

Fra. 18, —11-MM_ AMMUNITION AND BELT LINES COMPARED WITH
3-CAL. AMMUNITION.

FPACEINGG.

Metallie links are packed in cardboard eontainera (see figs.
20-21) holding 10 links in each, These containers are designed
to facilitate Iaying out the links on the loading machine.

Twenty-five containers, one of which, marked with a
red stripe, contains a link fastened to & brass strip 6 inches
long, are packed in a carton. This strip is for threading the
belt through the gun. o

Forty cartons, containing 10,000 links, are packed in a
wooden box resay for snipment and marked ‘‘For aircraft
use.”
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TT—
P

Fiz. 19, -MARLIN-BROWNING BELT LINHS BHOWING CARDBOARD COX-
TAINER. g

Frg, 0, —VICEEHRS HELT LINKA SHOWING CARDAOGARD CONTATNER,

Fig, 21, —LOADING MACHINE FOR DIBINTEGRATING BELTS, MODEL 1008,



SECTION C.
AIRCRAFT MACHINE GUN MOUNTS.

The mounts for aircraft machine guns are divided into two
classes—fixed and flexible. :

. Fixed mounts are attached to the airplane in front of the
Eilot’s cockpit, either on top or underneath the cowli.n,ci;
olding the guns rigid so that the{may be synchronized wit.

the engine to shoot between the blades of the propeller.

Fixed mounts vary according to the types of guns and
glmw for which they are intended, usually consisting of two

rackets, one of which allows for lateral and vertical adjust-

ment so that the guns may be lined up with the sights.
Fixed are mounted singly and in pairs.

Flexible mounts are attached to the airplane above the
gunner’s cockpit, and permit of moving the guns through a
considerable arc of fire independently-of the airplane.

FIXED MOUNTS.

Fiﬁ'u.re 22 shows two Marlin aircraft machine mounted
on the cowl of a DH—4 plane and fitted with C. C. synchro-
nizing gears.

The front mounting bracket is a bronze casting and con-
sists of a base plate curved to fit the cowl with two upright
side plates, one of which is threaded to receive the forward

olt. The brackets are attached to the cowl by means
of four small bolts, and are set 14 inches from center to
center.

The rear mount consists of a bronze socket attached to
the cowl by means of six bolts. This socket receives a brass

ost, which may be adjusted for height by a knurled nut

ocated underneath the cowl and clamped %)y means of an
hexagonal nut on the lower end of the post. The top of the
post 1s made in the form of a T head, threaded to receive the
rear gun bolt. This allows for lateral adjustment, and the
may be clamped by means of the small bolt provided.

To adjust the guns, the plane is placed so that the Unit,
and the Ring anglﬁll’ost sights may be sighted on a target at
a set distance. After the necessary adjustments have been
made to the sight brackets, they are clamped in place. The

s are then mounted and a sight is taken through the
ores at the same target, the adjustments being made on the
rear bracket. This means that the center lines of the gun
converge to meet at a predetermined distance. The guns
are now correctly mounted and must be firmly clamped.

46
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BELT BOXE3 AND SHELL CHUTES,

The aluminum belt boxes are located inside the cowl and
bolted to it, one underneath each . The covers of the
boxes are shaped to act as a guide E:n the loaded belt being
fed into the gun, and are provided with catches to keep these
closed, Between the two belt boxes is installed the alum-
inum shell and link chute for the left-hand gun, and ejects
through the bottom of the fuselage. This is also bolted to
the cowl and js provided with a cover which fits over the
ejection and belt openings of the gun. The shells and links
for the right-hand pun are carried down outside the fuselage
by separate chutes attached to the cowl.

Fio, 2, —FIXED MOUNTE FOR TWO MARLIN AIRCRAFT MACHINE QUNB 0N
DE HAVILAND 4,

Care must be taken to see that the belt box covers do not
become bent so aa to hinder the feeding of the belt. Tha
catches mwust be kept in proper order so that there is no
possibility of the covers becoming unlatched by the weight
of the loaded belt when the machine is upside down.

FLEXIBLE M{HINTS.
AIRPLANE FLEXIBLE GUN MOUNT, TYFE A.

The sirplane flaxible gun mount, Type A, which is adapted
from the British Scarfl-ring mount, consists of a fixed rini
which is bolted to the fuselage over the gunner’s cockpit.
revolving ring provided with small rollers fits over the fixed
ring and runs on it. The main tube bracket, containing the
rnachine-gun mount socket, is pivoted on the revolving ring.
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This bracket may be raised or lowered, and is locked in an
osition of elevation by the quadrant latch pins, which fit
in the teeth of the inside and outside quadrants, The revoly-

BIGHT, AUXTLIARY BIGHT, AND MECHANICAL BYNCHRONIZING ORAR, TYPE H-3,

Fg, 22,—FIXED MOUNT FOR ONE MARLIN AIRCRAFT MACHINE GUN ON CURTIS-JN+HO, SHO'WING UNIT

ing ring is held in position by two plunger stops which are
contained in the main tube bracket plates and fit into holes
in the lixed ring. The quadrant latch pins and Plungar stopa
are released by means of the Bowden wire lever [ocated under
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the machine-gun socket. The weight of the guns is balanced
by the exerciser cords, which run under the exerciser cord
ulleys on each side of the main tube and over the quadrant
ook at the top of the quadrant. This enables the guns to be
raised or lowerad with ease. The back rest enables the gun-
ner to assist the rotation of the revolving ring with his back,
Inasmuch as the mounting yoke for the gun is fitted with a
universal joint, no fine adjustment of setting the airplane
flexible gun mount is necessary when bringing the gun into

H'F-\.

Fie. M. —AIRPLANE FLEXIBLE GUX MOUNT, TYPE 4,

action. Both single and double Lewis gun yokes are adapted
for this mount.
SINGLE LEWIS GUN YOKE.

The singls Lewis oke (see figs. 25 and 26), is designed
for adaplqg one lf‘ﬁg'll;n gﬁfn to the a.?fpalane flexible gun mount,
Type A. is yoke fits into the socket on the Hexible gun
mount and permits of the being swung through s greatoer
arc, both in a vertical and horizon lane. A frictionsleeve,
operated by a hand lever, locks the yoke in the desired
prosition, )

BT LE" — |
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Fra, 25, -BINGLE LEWIB DN YOKE,

Fro. 28,—SINGLE LEWIS GUW YOKE ON FLEKIBLE GUN MOUNT, TYPE A,
5
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Fia. WA —Double Lewls Gun Yoke

NPLDRRERRE S|

Fra, 268 . —~Duaplex Trigger Confrol,
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. DOUBLE LEWIS GUN YOKE.

The double Lewis gun yoke is designed for adapting two
Lewis aircraft machine guns to the airplane -flexible gun
mount, a8 shown in figure 27, The yoke, which holds the two
guns rigidly side by side, fits into the socket of the flexible
gun mount and permﬂsﬂ:i' the two guns being swung through
a vertical arc of approximately 315° and through a horizontal
arc of 90°, independent of the movement of the flexible gun

2

Fuz, T —DOTUBLE LEWIS QUN ¥YOEE WITH GUNS.

mount, In addition to this, the twe guns may be tilted to
either side about 45°.

This yoke when used with the airplane flexible gun mount
makes & very flexible combination, and taking into consider-
ation the axiitional rate of fire and the increased efficienc
of having two guns instead of one, this is an extremely effect-
ive and satisfactory mounting.

The Duplex trigger control connects the trigger of one
by means of Bowden wire to a lever on the trigger guard of

e second, so that the trigger of either gun, or both, may be
released with one hand.
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LEWIS MAGAZINE RACK,

The loaded magazines are carried on tho DH—4 plane in a
rack built in the rear of the gunner's cockpit and extending
across the fuselage, as shown in figure 28. It is made of a

Fig, 3. ~LEWIS MAGALINE RACE.

sheet of aluminum, curved to it the magazines, and fitted
with wood separators forming compartments for eight maga-
zincs. A piece of elastic cord stretched between the sides of
the fuselage in front of the raclk holds the magazines in place
and allows their quick remowval.
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~ SECTION D.
SYNCHRONIZERS OR INTERRUPTER GEARS. .

A synchronizer or interrupter gear is a device operatin,
between the machine gun and engime of an airplane, whic
causes the to be fired at the proper moment so that the
bullets will not strike the revolving }{ropeller. Only fixed
guns can be synchronized. Originally, fixed guns were
timed to fire between the blades of the propeller by a device
which interrupted the gun at the moment the blade passed
the muzzle of the . However, this was found to be ve
unsatisfactory, owing to the construction of the gun, and 1t
was found that a much more satisfactory operation could
be obtained by having a gear fire the gun at certain points
throughout the revolution of the propeller when the blade .
was not opposite the muzzle of the gun.

There are two kinds of synchronizer or interrupter gears:

1. Mechanical. :
2. Hydraulic or C. C.

The mechanical gear is a System of rods actuated by cams
on the engine which are timed to fire the gun at the proper
moment.

The hydraulic, or C. C. type of gear consists of a system

of copper tubes filled with o1l under high pressure. cam
on the engine generates an impulse at one end of the tube
which is conveyed through the column of oil to the trigger
motor of the machine gun, causing it to fire at the proper
moment.
- Great care must be taken with all synchronizing devices
to sea thatthe cam is timed to fire the gun at the proper
instant. The gun should shoot just as the trailing edge cf
the propeller passes the muzzle of the §un

Proper synchronizing can be carried out only on machine
guns having a single shot trigger; that is, a trigger which
when pressed will permit of only one shot being until
released and pressed again.

The Marlin, Browning, and Vickers ?ms have been
fitted with single-shot triggers and successfully synchronized;
but the Lewis has not as yet been satisfactorily adapted
as a fixed gun. '

The mechanical gear necessitates less care than the
hydraulic type, as it is only necessary to keep it oiled and
Ero erly timed. It is possible that in the near future

£‘3ch gears will be discarded in favor of the mechanical.
The hydraulic type must be constantly inspected for leaks;
and if air bubbles form in the tube the timing is apt to be
sariously affected, resulting in the shots striking the propeller.

55
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After long flights the synchronizing gear cams should be
carefully inspected for wear, and the gun should be retimed.
Wear on the cams results in late timing and causes stray shots.

HYDRAULIC, OR C. C., SYNCHRONIZING GEAR.

- The hydraulic synchronizing gear, commonly known as the
C. C. interrupter gear, is named after the inventor, Mr. Con-
stantinesco. The following principal parts are embodied in
this gear:

1. Reservoir.

2. Generator—furnished with engine by engine man-

ufacturers.
3. Trigger motor.
4. Control lever.
5. Pipe system.

The reservoir is connected to the generator on the engine
by a cop{)er tube of small diameter, about one-sixteenth
inch. A larger tube, three-eighths inch diameter, runs from
the generator to the trigger motor on the gun. The cam in
the generator is arranged so that it raises the plunger in the
generator to its highest point just as the trailing edge of the
propeller passes the muzzle of the gun. A

ACTION.

+The piston in the reservoir is withdrawn to its farthest
point, thereby placing the oil in the reservoir under high
pressure. A wire from the control lever connects with a
valve at the lower end of the reservoir and opens this valve
when the lever is pulled. This causes the high pressure to
travel along the tube to the generator and forces the plunger
down on the cam. The rise on the cam lifts the plunger, and
in so doinF imparts an impulse to the oil which travels along
the line of least resistance in the larger tube, and presses the
plunger in the trigger motor, thereby firing the gun.

The great advantage of this type of gear is that it is so
easily adapted to any type of engine or airplane owing to the
fact that the copper tuﬁs can be bent around any obstacle
and placed wherever convenient. Owi.n.gbto the steel rods,
etc., of the mechanical gear, this flexibility can not be

. obtained and the gear has to be specially designed for each
type of engine a,ndg airplane to which it is to be adapted.

MECHANICAL SYNCHRONIZING GEAR, TYPE HS.

The mechanical synchronizing gear type HS is designed for
use in connection with the Hispano Suiza engine, having
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been in use for some time on the French Spad, and now
adapted for the Curtiss JN4-HG training plane.

1. 01d type trigger motor.
2. Generator piston and cylinder.

F16.20.—HYDRAULIC SYNCHRONIZING GEAR.

Either one or two guns may be synchronized with this
engine, as it will accommodate two of the type HS gears, one
attached to either cam shaft.
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DESCRIFTION.

The gear consists of a circular 4-point cam fastened to the
enid of the engine cam shaft. A push pin bearing against
the cam actuates a rod, which in.turn actuates another rod

Frg, 30, —MECHANICAL SYNCHRONJZING GEAR, TYPE H-8, A3 MOUNTED ON CURTIBS TN+HG.

fastened above the gun and benriniugajnst the trigger. The
firing of the gun 13 controlled s DBowden wire lever
attached to the control stick of the amirplane. When the
control lever is pulled, a tappet is E],amd in line with the
push pin and the rods are actuated, thereby firing the gun.
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SECTION E.
ATIRCRAFT MACHINE-GUN SIGHTS.
THEORY OF AUXILIARY RING AND POST SIGHT.

It may readily be seen that if the eye is placed at & certain
distance behind a r'm%, an angle is subtended by the diameter
which is proportional to it and which increases or decreases
as the eye is moved nearer to or farther away from the ring.
In making use of a ring for a machine-gun sight, for any
size of ring, the distance from the eye can be determined so
that if the me is fired just as an énemy machine cuts the
ring when flying at right angles to the line of sights, a hit
Wll% be scored, assuming, of course, that the elevation of the
gun is correct for the range.

It must be remembered, that the bead, is used only to align
the eye with the center of the ring and may be placed either
behind or in front of the ring and at any distance from it.

A B Cc
D e |
D
Fia. 31.

In the above figure, the eye is placed at A, a distance be-
hind the center of the ring B, such that when the enemy
machine appears at D, just cutting the ring at E, the gun 1s
fired and scores a hit at C. .

Let AB=Distance of eye from ring in inches.
D =Radius of the ring sight in inches.
AC=Range, which is
Inches projectile will travel in 1 second.
CD =Distance the enemy machine will travel in 1

second at 110 miles per hour.
From similar triangles: ' . i
AB_AC
BE~CD’
ACXBE
: AB=""Fp

For a 3-inch ring, range of 2,650 feet, and enemy speed of

110 miles per hour: . ,
15" x31800” . .
AB_—1936'_’ =24.1

60
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This gives the correct method of determining the distance
of the eye from the ring under the conditions given. This
distance varies inversely as the s%eed of the enemy machine;
and. for enemy speed 0?’ eater than 100 miles per howr, the
distance AB should be decreased and vice versa. In actual
})ra.ctice, however, the sights are placed at a certain distance

rom the eye, which is based on an average value of the
enemy speed, and for any speed greater or less than this, the

is fired when the enemy machine is just inside or outside
the ring. The bead is fixed at such a height in relation to
the center of the ring sight that the elevation is correct for
200 to 300 yards.

We have thus far considered only the case of an enemy
machine flying at right angles to the line of sight. For any
other direction of enemy flight, the part to be hit, usually
the forward, part of the hylsela.ge, should be placed within the
ring at a point determined by the enemy direction and varies
from a point on the ring for the condition considered above
to a point at the center for an enemy flying directly toward
or away from the gunner. The intermediate positions may
be determined, from the appearance of the enemy machine,
that is, from the foreshortening of the body.

It is of greatest imgortance that in every case the enemy
airplane is placed so that the head of the airplane is pointing
accurately toward the center of the ring. .

AUXILIARY RING AND POST SIGHT.

This is a ring and post sight to be used in conjunction
with, or instead of, the unit sight on fixed guns. The set
consists of a post mounted in a convenient position and a
ring, the diameter of which is so calculated that when placed
at a fixed distance from the pilot’s eye, it will correspond
to the graticulation on the lens of the unit sight and afford
correction in the sighting of the gun. (See Theory ring and
post sight.)

Figure 22 shows an auxiliary sight as mounted on a De H 4.

WIND-VANE SIGHTS.

The wind-vane sight is used as a front sight in connection
with a ring sight, on machine guns mounted on flexible
mounts. ‘

The purpose of this sight is to correct for the speed of the
gunner’'s machine and when used with the ring sight, which
corrects for the speed of the enemy machine, a very good
combination is obtained.



‘Wind vane sight.

Fig. 32.—8IGHTS FOR FLEXIBLE GUN.

Ring sight, as used with wind vano sight.

(4!)

SINTIRVREV LAVHDYIV 40 MOO4ANVH
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Description: The bead sight on post B is off-set from the

main pivot A, which is ﬁxef perpendicular to the axis of the

un. The vertical and horizontal vanes C, keep the bead

‘B”’ into the wind at all times, no matter what the position

of the dgun The distance from pivot A to post B was cal-
int

culate he following manner:
B ‘ C
e S
HA E |
D
Fo.33.

In figure 32 let A =The position of the rear sight.

' AB=A convenient distance on the gun for the
. wind vane sight from the ring sight.
AC=Distance traveled by the bullet in 1

second.

C=The target.
CD=The distance the gunner’s machine will

travel in 1 second.

It will be seen from figure 33 that if A is traveling in the
direction of arrow with a speed of CD, to hit the target C,
it will be necessary to aim along AD. Therefore the
required correction is BE, which is easily found by proving
the equilateral triangles ABE and ACD, since—

AC_CD
AB”BE

Wind-vane sights are made for the follo speeds: 90
miles per hour, 120 and 150 miles per hour. e 90-mile-
ﬁer—hour sight is for speeds between 80 and 100 miles-per-

oursight. The 120 mile-per-hour sight is for speeds between
110 and 130 miles per hour, and the 150 mile-per-hour sight
is for speed between 140 and 160 miles por hour.

UNIT SIGHT.

The unit sight is an optical sight consisting of a tube,
approximately 2 inches in diameter and 25 inches in length,
containini& system of lenses so designed as not to magnify
or diminish any object which is looked at throughit. Within
the tube is a glass screen carrying the sighting ring, which is
so placed between the lens, that, on looking through the
tube at a distant object, the ring is seen with its center on the



ra

Fi. M. =UNIT BILHT.
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spot at which the tube is pointing irrespective of where the
eye is placed.

This tube, when fixed rigidly, constitutes a sight which
offers practically no obstruction to the view and shows .
instant?y the spot at which the gun is pointing, without the
necessity of aligning the eye upon a front and%m.ck sight.

The above diagram shows the graticulation on the lens
of the unit sight. The size of the larger ring in proportion
is calculated in the same manner as in the auxiliary sight.

110

F1a. 36.

The number on the graticulation indicates the approxi-
mate speed of the enemy airplane for which the sight is
calculated.

’ SIGHT MOUNTINGS.

[See fig. 22.]

The mountings for the unit and ring and bead sights for
the fixed guns on the DH—4 plane consist of brass sockets
secured to the cowl by two small bolts. The sockets are
threaded to take the five-sixteenths-inch post of the sight
bracket, which is clamped by means of a nut and lock
washer. The method of lining up the sights has already
been described. (See page 61.%

Care should be taken in adjusting the sights not to turn
the stem by means of the ring, as it is very iable to become
bent or twisted off. Pipe pliers should be used on the stem’
above the threaded part.

86715°—18—5



AERIAL DROP BOMBS.

Aerial drop bombs are divided into classes according to
the use for which they are intended. There are three general
types, viz, hiﬁh—capacity (demolition), fragmentation, and
incendiary, all of which have been designed and equipped
to meet the requirements abroad. Changes are constantly
being made ine%etaﬂs, such as the method of suspension, to
make possible the use of the bombs in new release mechan-
isms and planes. . .

High-capacity drop bombs, so called because of the large
ratio of the weight of the explosive to the weight ofBzEe
casing, are used for general demolition purposes. The
targets engaged include fortified positions, railroad terminals
ang lines, heavy structures of all kinds, supply “depots,
ammunition dumps, ete. :

Fragmentation bombs are used against personnel, such as’
troops in the field or on the march, or wherever the protec-
tion afforded isslight. These bombs carry arelatively small
charge of explosive in a heavy steel casing and depend for
their effect on the fragmentation of this casing. :

Incendiary bombs are used for incendi {mrposes ainst
ammunition dumps, aerodromes, grain fields, etc ere
are two types, the scatter and the intensive.

Dummy drop bombs are used for instructional purposes.

SAFETY FEATURES.

All bombs of the above types are provided with a safet
feature which consists of a pin so arranged that when left
in the bomb no eiﬁi)losion will take place when the bomb is
dropped, but if pulled out the bomb will explode on contact.

HIGH-CAPACITY DROP BOMBS.

Total | Welght of
woignt, | Tonomeol | Length. | Diameter.

Inches. I"d‘f,‘
28.25 4.75
6




F1g. 37~HIOH CAFACITY BOMA MAHK 1.
(Weight, 1M Tba.; length, 47 in}
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Fro. ®—HIGH CAPACITY BOMB—MARE TIT,
{ Weight, 50 Ibs.; bength, 56 in.)

L e o
Fio. 38, —INCENDIARY BOMB—MARE 11 (INTENBIVE TYFPEL
[ Welght, 48 Iba.: length, 36 in.}

PR sl

Fii 0. —DUMMY BOMB—MARE 1.
{Welght, 22 1bs.; length, ¥ in.)
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The Mark I high-capacity bomb is provided with two new
type firing mechanisms, one in the tail and one in the nose;
tﬁg latter may be omitted when desired. These firi
mechanisms may be arrangﬁd to explode instantaneously
or after a delay of one-fourth second or two seconds. This
bomb is provided with a nose loop for vertical suspension,
two side carrying loops for the American suspension, and an
auxiliary loop on the side for the British horizontal release
mechamsms. It may also be carried in the Mark V release.

The Mark II and IIL high-capacity bombs are provided
with a single firing mechanism near the tail. This consists
of a movable member, ca.nzing the primer and detonator
which upon release from the plane slides down a central
tube until it rests on the firing pin. On contact the de-
tonator is driven forward and the firing pin sets off the
primer. .

Total ‘Weight of
weight. cb;l‘rl;e Length. | Diameter.

Pounds. Pounds. Inches. Inches.
120 .25 12.20
280 04

500 75 20. 875

t3]

8

The Mark IV, V, and VI-A h.'fh capacity bombs are pro-
vided for the heaviest grade of demolition work. They are
provided with two firing mechanisms, one in the nose and
one in the tail, and with two side carrying loops for the
American release mechanism in addition to one side loop for
adaptation to the British release mechanism. The Mark IV
is aYso provided with a nose loop for the British vertical
release mechanism. _

The Mark I-A and V-A high capacity bombs are similar
in details to the Mark I and V, respectively, except that
heavier casi are used throughout.

The Mark IV-A, high capacity drop bomb, also has a heavy-
casing and with the exception of the firing mechanism is a
duplicate of the French 100 kilo bomb.

FRAGMENTATION BOMBS.

Weight. | Wolthtol | yongth | Diameter.

Pounds. Pounds. Inches. Inches.
R 94 58.3 6
19 1 30.1 2.925
19 1 30.2 3
49 50.38 4,7




Fig, i1.—BARLOW HI.AW DROF BOME.
{Welght, 35 Ibs.; length, 801in )

Fro. iL—DBARLOW HEAVY DROP BOMB EXTENDED.
(Lemgth extended, 15 0t.)
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The above fragmentation bombs are provided with a nose
firing mechanism so arranged as to cause the bomb to explode
above the ground, and cause a lateral dispersement of the
fragments over an area of 40 yards or more in diameter.
All the above bombs are intended for horizontal release.
The Mark II and II-A are also provided with a loop at the
tail by means of which the{ may be carried in the British
release for the Cooper Bomb. |

MARK II-B FRAGMENTATION BOMB.

The Mark II-B fragmentation bomb is a copy of the
English Cooper bomb.

BARLOW HEAVY DROP BOMB, MODEL 1917.

Diameter. . ... c.oirriieiieannnn 6 in. (155 m/m).
Lengthofshell ... ... .. ........... 18 in. (465 m/m).
Totallength.. ... ... ... ........ 80 in. (2,040 m/m).
Weight . .. ... i 95 1bs. (43 kg.).

This bomb consists of a war head or shell of forged steel
containing 13 pounds (6 kg.) of high explosive. To this
war head is connected a compressed air mechanism of pressed
steel and brass tubing, which is composed of a forward ex-
trusion rod carrying the firing mechanism and a sliding
stabilizer mounting which moves to the rear. On release
from the plane the compressed air in the air chamber is re-
leased a.ng drives the stabilizer tube back and the firing
mechanism forward until the latter extends about 6 feet
(2 meters) in front of the war head. On contact a service
cartridge carried in the front end of the extruded tube is
discharged; the bullet passes up the tube and strikes a primer
in the detonator which explodes the war head when it is
between 4 and 5 feet above the ground. The bomb is to be
used against personnel in the field or on the march or wher-
ever the protection afforded is slight.

INCENDIARY BOMBS.

R R -

Pwndaio Pounds. Inches. Inches.
46
100 feeemeeencnen]oaccanannaan




&L

F1o. 8.—BARLOW HEAVY DEOF BOMB AND RELEABE MECHANIEM.
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The incendiary drop bomb Mark I is of the ‘‘scatter”
type and is for use against grain fields, light wooden struc-
tures, and wherever better results can be obtained b
scattering the incendiary material over a larger area. It
carries a charge of léngounds of black powder and 19 pounds
of cotton waste b soaked in turpentine, or solid oil
balls wrapped in burlap. Two firing mechanisms are pro-
vided, one in the nose and one in the tail. This bomb is
carried in the horizontal release mechanism.

The incendiary drop bomb Mark IT is of the ‘‘intensive’
type and is d%ignedp for use against structures which re-

uire a higher degree of igniting power. This bomb has a
charge of 10 pounds of thermit and 16 pounds of oil emul-
sion. The tail firing mechanism is the same as in the
Mark I incendiary. An auxiliary nose loop is provided
for use in ‘the vertical release and the bomb may alse be
carried in the horizontal release.

The incendiary drop bomb Mark III at fresent. under
development is very similar to the Mark II incendiary.
The dimensions of this bomb will be the same as of the
Mark I high capacity bomb.

DUMMY DROP BOMBS.

sl | Length. | Diameter.

Lbs. kg. Inches. Inches.
2 10 27

This bomb, which is designed for instructional purposes,
is made with a central tube covered with concrete or terra
cotta in the same size and shape as the Mark I high capacity
bomb. In the central tube is placed a small type of point
detonating mechanism; a smoke’ producing cartridge is
thus set off which aids in locating the bomb after it has been
dropped.

MARKING OF BOMBS.

The type of bomb is stamped on a brass name plate on the
Barlow bomb and stenciled in black on the other types.
igh-capacity drop bombs, Mark I, II, III, IV, V, and
VI: Color, olive drab; center of gravity marked by 1-inch
black band.
Barlow heavy drop bomb: Color, olive drab; center of
gravity mar.ked by 1l-inch black band.
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Fragmentation bombs, Mark II and III: Color, olive
drab; one 1-inch blue band 3 inches from tip.

Incendiary drop bomb, Mark I: Color, olive drab; one
1-inch red band 3 inches from tip.

Incendiary drop bomb, Ma.r]g IL: Color, olive drab; two
1-inch red bands 3 inches from tip, 2 inches apart.

Dummy drop bomb, Mark I: C}(:ior, black.

PACKING OF BOMBS.
High -miam drop bomba:
Mark I g

LI B CRBO. L iiiiiiiiiiiiiiiiaiiiieiacdecnnenaa- 1
Mark II, in & ea86. ... .o i iceaiiaeaaa. 3
Mark III inacase ... ..cooinmi it iiaaiaaaaaann 2
Mark IV, V, VI, inacase........................ooioiiiiiiaa. 1

The detonator, in a sealed tin container, is carried in the
compartment provided for it in the shipping case with the
bom%. The cover of the detonator compartment is paint
red when the detonator is loaded and left unpainted when it
is not loaded. .

Barlow bheavy drop bomb: Packed 1 in a case. The
detonator, in a sealed tip container, is carried in a separate
compartment.

Fragmentation bombs:

Incendiary drop bombs:
Mal:ﬂ I 8 CABE. .. cceieeceraccananncacaencceasnccansanannn 2
Mark IT, in s cade. .. . nonmoememeoi i 2

The powder charge for each Mark I bomb is put in a tin
owder can and fastened in the shi pin§1 case with the bomb.
his can is 15} inches long and HE inches in diameter and is

carried in the forward end of the shipping case under the
nose of the bomb.

The nose firing mechanism for the Mark I bomb is carried

in a compartment directly over the powder can. '

Two powder charges and two firing mechanisms are

carried in each shipping case, one for each bomb.

Dummy, drop bomb, Mark I: Packed 3 in a case. The

outside of each case is marked with a stencil denoting the
kind of bomb contained therein.

STORAGE OF BOMBS.

Bombs should be stored in a structure which is bomb-
roof and kept as cool and as possible to prevent the
geterioration of the explosive charge.



SECTION G.
BOMB RELEASE MECHANISMS.

All bombs are carried in some sort of release mechanism
attached to the airplane. There are two types of release
mechanism—vertical and horizontal; the vertical type is
usually installed on the inside of the fuselage and the hori-
zontal type is usually hung from the lower wings. The
horizontZip type is the more common type employed and is
found in batteries of a number of traps depending on the
kind of bomb used, an equal number suspended from each
bottom wing. .

The function of the trap is to carry ehe bomb in a safe
condition, permit of its release at the desired time, and pro-
vide for the removal of the safety device at the time of

release.
The different types of release mechanisms and the method

of operation and installation are described in detail in the

handbooks given in the ‘“List of reference books.”

Bomb release mechanisms, as of August 12, 1918.

Mark. Plane. Location. Type. Bombs carried. Remarks.
I | DeHaviland 9. |.ccceveneiennncn|aeeeinracee]ocennecnacnnannennnnn Abandoned
11 | Handley-P: In fuselage Horizontal| 16 Mark I H. C Avg. 19, 1918
ey-Page .| Horizon ar] .C.or
9 Mark IV H. C.
III | Capromni.......|..... d0..acana]annnn do....fauaas U 1 Y, Similar to Mark
. . 11 release.
IV |..... do......... Under fuselage|.... .. do....|2Mark VH.C...... Similar to Mark
IX-A re-
lease.
V | De Haviland 4.| Under wings..|..... do....| 10 Mark IT H. C. or Id
6 Mark III H. C.or
4Mark IH.C. -
’2 O PR PR do....ceefanenn do....]|..... s 1) Y Sa‘!;m as Mark
VII-B | IN4-HB train- | Under fuselage|..... do....| 5 Mark IT H. C. or
ing. 3MarkIH.C.or3
Mark ITI H. C.
VIII-A | De Haviland 9. Under wings..|..... do-... Salme a8 Mark V re-
ease,
IX |..... do..eanuenn Under fuselage|..... do....|1 Mark T H. C.or 2
Mark III H. C. or
1 Mark IVH.C.
IX-A | Handley-Page.|..... do.......-|eue.. do....[2MarkVH.C......
X |eccanccaancennes Under wings |..... do....| 4 Mark II-B frag- | “English
orfi mentation (Coop- uad. Cooper
er). mb  car-
rier.”
D4 S P Under fuselsage|..... do....| 1 Mark IV-A H. C..| For French 100
o .
XII | Handley-Page.| In fuselage....| Vertical...| Mark I H.C., French
. 50-kilo., English
! 112-pound H. C.

It must be understood that this table is subject to change.
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In all types of horizontal release mechanism now used the
bomb is supported by a strap around the body and steadied
by means of nose and tail clips. One end of the strap is
fixed to the frame of the trap and the other end is held by
some form of trigger which permits of its release.

Care must be lgﬂxen to see that the release mechanism is
kept in proper working order, and it should be tested before .-
attaching t]‘n)e bomb. All working parts should be kept clean
and covered with a thin coating of oil.

MARK V BOMB RELEASE MECHANISM.
METHOD OF INSTALLATION.

The Mark V bomb release mechanism is attached to the
DH—4 plane by means of four pairs of eyebolts—two pairs
straddle the main spar and two pairs straddle the rear spar.

F1a. 46.—OPERATING HANDLE FOR MARK V BOMB RELEASE.

Each eyebolt is attached to the frame of the release by a
bolt through the eye and bolted through an aluminum plate
above the sgar. n order to suspend the release below the
wing the bolts pass through wood blocks stream-line shaped
to reduce air resistance. .



SECTION H.
THE PRINCIPLES OF BOMB SIGHTS.

- To understand the principles underlying the theory and
use of a bomb sight, one should be familiar with the way in

whieh a bomb falls when dropped from an airplane. Because
of the horizontal speed imparted to it by the moving plane,

LINE OF FLIGHT

P POINT OF RELEASE Vs
\ i \FPoOSITION OF
\ PLANEWHEN BOMB
\ || #EACHES e mounD.
\
) |
\ 3 |
| \ ) Ls|
\ 3 ]
\ N
- \ |
\ |
\ I
\ [
\ ]
\ !
]
\
\ .
GROUND
o AF S

POINT WHERE
BOMB STRINES
GROUND

F16. 47.—THEORY OF BOMB BIGHTING.

the bomb, instead of drop})ing vertically to the earth, moves
in falling. If it were not retarded by

forward with the plane in
the air resistance, the bomb would be directly under the

: plane when it hit the earth, but because of the air resistance

! the bomb is always behind the plane when it strikes. This

' i3 shown in figure 47. The distance F'S which represents the

‘ distance from the front of impact of the bomb to the vertical

‘ line drawn from the plane at moment of impact is called
: ]
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“trail.” 'The angle FRS, denoted by (b) is called the “trail

angle.” Now let_the speed of the airplane relative to the

und be denoted by &, and let the time required for the
omb to fall be denoted Iby t. Then .

~ PR=0S=3st
Therefore .
OF=0S—-FS=st=FS 1)

The angle OPF denoted by a is called the “aiming angle.’’
It is given by the equation : :

tan a=®

Let the altitude OP be denoted by A and substitute from
eq%zltltion (1) for OF.

en
_OF st—FS (0
tan a.———h—‘——-—-h‘—s (h—)—tan b, (2)
ine S panh
Then equation
tan a=sT(’3—tan b A 3)

is fundamental in the designing of all bomb sights.

Let v denote the speed of the airplane through the air,
and w the speed of the wind relative to the earth, then
obviously, flying directly with the wind, we have

s=v+w
and directly against the wind
g=v—w

For all bombs of the same size, shape, and weight, the
time of fall ¢ depends on the altitude A and the air speed v,
but varies so little with » that it is commonly assumed to
depend on & alone. The angle b depends on the air speed v
and the altitude %, but is entirely independent of the ground
speed. But b varies so little for the ordinary air speed and
altitudes encountered in practice that it is sometimes as-
sumed to be constant.

It is plain that the “aiming angle’”’ (a) depends on only
three quantities, k, v, and 8, for in equation (3) ¢ and b de-
pend on h and ». In actual bombing the altitude is deter-
mined by an altimeter, and air speed by an air speed indicator,



HANDBOOK OF AIRCRAFT ARBMAMENT, g1

while the ground speed must be determined by some device
incorporated in the sight, )

The fundamental requirements of a bomb sight are,
therefore:

1. To be so desi that when the three fundamental
quantities A, », and # are known, the sights may at once
be set at the proper “aiming angle’ a. ]

The sctual operation of the different types of bomb sight,
together with the method of installation on aircraft, is
deacribed in detail in the bandbooks jssued by the Ordnance
Department. i

any case at the time of release the machine must be
flving in & vertical plane passing through the target, and,

Ll 2T

Fis. 44 —MARE LA BOMEBE BIGHT.

except in the case of the synehronizing sight, must be flying
on &n even keel. Bombing is prnut?clflly always done when
flying either up or down wind. :
As has already been stated the siming angle depends on
the altitude, air speed, and ground speed, the first two
uantities being determined by auxiliary instruments, In
the synchronizing sight the ground speed is automatically
adjusted for by varying the spead of the motor.

MARK I-A BOME SIGHT.

The Mark I-A bomb sight is modeled after the British
Wimperis high-altitude sight. It is an accurate sight at
high altitudes and necessitates no stop watch or timing de-
vice. It corrects for height, speed of machine, and drift,
and is adapted for all American bombing airplanes.

BEI15—I—H



SECTION 1.
SPECIAL AMMUNITION.

It is becoming the tendency more and more to eliminate
the use of service ammunition in machine used for
aircraft purposes. This is being supplanted by ammuni-
tion loaded with special bullets—armor-piercing, tracer, in-
cendiary, armor-plercing-tracer, and armor-piercing-incen-
diary. Inasmuch as the pilots are now being protected by
armor, it is necessary to resort to the use of special armor-

piercing bullets.
ARMOR PIERCING.

Two. types of armor-piercing bullets have been developed.
One consists of a cupro-nickel jacket into which is inserted a
hardened steel core weighing about 65 grains, covered with
a lead casing, which is so formed as to permit a nose of lead
to protrude from the cupro-nickel jacket. In the other type
of bullet, the steel core is inserted in a copper jacket with
a thin lining of lead between it and the core. This is known

as the Bowers bullet.
TRACER.

In the base of the tracer bullet is inserted a cup of gilding
metal, containing a mixture of barium peroxide and magne-
sium. This material is ignited upon the explosion of the
cartridﬁe and burns with a bright green flame which defines
its path from the muzzle of the gun up to about 600 yards.

INCENDIARY.

The incendiary bullet consists of a flat-nosed cupro-nickel
jacket, containing in its nose a charge of 8 grains of yellow
phospﬁorus, held fplace by a serrated plug of lead backed
up by a base plug of lead. A small hole through the jacket,
located near the junction of the serrated plug and the base
plug, is filled with low-fusible alloy, which melts as the bullet
passes through the rifle, and permits the phosphorus to ig-
nite. This ammunition is practically the same as the Brit-
ish Buckingham ammunition. The flatnosed type of incen-
gia;y bullet is being replaced by the pointed nose of standard

men ARMOR-PIERCING-INCENDIARY.

This bullet is a combination armor-piercing and incendi
bullet and consists of a cupro-nickel jacket into which is
inserted a hardened steel core having a charge of yellow
phosphorus at its base. 7 3
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ARMOR-PIERCING-TRACER.

This bullet is a combination armor-piercing and tracer
bullet, and,_ consists of a cupro-nickel jacket into which is
inserted a hardened steel core having a charge of barium
peroxide and magnesium at its base.

INCENDIARY AMMUNITION.

Figure 49 shows the .30-caliber incendiary aircraft ammu-
nition as compared with a .30-caliber service cartridge. It
will be noted that the only difference in size is the flat-nose

bullet. The effect of this

— =] flatnoseis toincrease the
d | destructive power of the
I)rOJectile, since a much
arger holeisformed than
by the ordinary pointed
projectile. Asaresult of
this the incendiary effect
isenhanced, asin the case
of the projectile striking
a gasoline tank there
| would be greater liability
1 of igniting the gasoline
than if only a small hole
were formed. It is pos-
sible for a sharp-pointed
incendiary bullet to pass
completely through a
tank of gasoline without
igniting the contents.

VR g
—

e

%,
| STORAGE OF INCENDIAKY
AMMUNITION.

F1a. 490.—INCENDIARY AMMUNITION COM-

PARED WITH SERVICE AMMUNITION. Incendiary ammuni-

tion should be stored in
a cool place where the temperature is not likely to exceed 80°
F. and should be kept apart from all other combustible stores.

It is not liable to sudden deterioration, but the effect of
sustained heat will probably cause a lenjmge of the phos-
phorus and an eventual ignition.

PACKING OF AMMUNITION.

Special ammunition for aircraft use is packed for shipment
in wooden boxes 9% by 184 inches by 144 inches deep, con-
taining 75 paper boxes of 20 rounds each or a total of 1,500
rounds.
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On the sides of the box is printed the kind of ammunition
contained therein together with the words: “‘For aircraft
use—No clips or bandoleers.”

On each end is stamped & star within a circle.

A 4-inch yellow band is painted across the middle of tha
top, bottom, and sides and a 2-inch yellow band is printed
across each end above the handbold recess, '

A band of one or two colors is painted on each yellow
b:ﬁul denoting the kind of ammunition. The colors are as
follows:

Armor plercing. .. ..o.ooiieiiiiiiiiie e Blne,
Incendiary. . ... ... ... iiiciiiiiiiiaeeo-.. Red,

B -~ reen.
Armor-piercing-incendiary. .. ...l Elue and red.
Armor-piercing fracer. . ...l Blue and green.

#/ 2 ,‘3

Fi, &.—3-CALIBER CARTRIDGE GAUGE.

Each paper box is sealed with a yellow label on which is
painted a colored band denoting the kind of amimunition.

CARTRIDGE GAUGES.

Cartridge gauges arc furnished for gauging aireraft ammu-
nition belore lua.din§ it into the machine-gun belt or maga-
zines, Every round should be gauged for over-all length
and diameter, also depth of primer. Any rounds which do
not check within the limits should be discarded since many
machine-gun stoppages are dus to defective smmunition.
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The .30-caliber cartridge gauge consists of three separate
gauges. (See Figure 50.?

4) ion.—The cartridge is breeched in gauge No. 2
and the fit is examined. Gauge No. 1 is then pressed
against the base of the cartridge, which checks the length
and diameter. Gauge No. 3 is then applied to the base of
the cartridge and checks the depth of the primer.



BECTION K.
PYROTECHNICS.
35 M/M PISTOL, AVIATION MARK L

The 35 m/m, Aviation Mark I, pistol, firing a 35 m/m
shell, is & single-barreled, single-action piatol, eonstructed

Fra. 51.—05 MM PIETOL, AVIATION MARK-1.

of aluminum. [t i8 used for signaling by means of colored
lights—red, white, and green bemng the colors in general use.

ACTION.
To load, release the barrel catch by pressing in on the bot-

ton underneath the frame, and tip the barrel up so as to open
the hreech. Insert & shell in the chamber and close the
breech. To fire, draw the hammer to the rear as far as possi-
ble and release it. The pistol may now be discharged by
pulling the trigger. When firing the pistol from an sirplane

87
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in the air, great care should be taken to aim so that the charge
will not ba blown hack onto the tail, possihly sstting fire to
the machine. The pistol is held in the pilot's mcipit by
means of two brass spring elips screwed to the side of the
fuselage. The shells are held in & wooden rack.

These pistols have been used to good effect in setting fire to
machines in case of forced landing in encmy country,

AIRPLANE FLARE, MAEK I.

The airplane flare, Mark I, consists of a sheet-iron cylinder
containing & charge of illuminating material attached to a
large silk parachute. At the lower end of the cylinder is a
quantity of black powder with a detonator sufficient to
eject the ﬂluminatinﬁ]ch&rge and the parachute.

The flare weighs about 32 pounds and is suspended from

Fio. i2.—ATRPLANE FLARE, MARE.]T AND RELEASE MECHANISM.

the airnlane horizontally in a light release mechanism
operated by a Bowden wire.

OFPERATION.

When the flare is released, the fan at the lower end is
turned by the air and screws up into the flare. This det-
onates the black powder charge, which ignitea the illumi-
natiog material and shoots it and the parachute clear of the
cylinder. The parachute is carefully packed so as to insure
its opening properly, and is of sufficient size to make the
descent very gradual. There is encugh illuminating mate-
rinl to burn with an intense light for approximately 10
minutes.

USE.

A.ir%I;.na flares are used chiefly for illuminating targets for
night bombing and artillery work and for dazzling the eyes
of enemy antiaireraft and searchlight crews. y have
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also been used successfully for lighting up landing fields for

night landing. Experiments are being carried out relative

%Oar night photography from airplanes with the aid of these
es.

WING TIP FLARE, MARK 1.

The wing tip flare, Mark I, is designed after the ‘Holt
landing flare,”” which has been extensively used by the British
and French since the beginning of practical night flying.

DESCRIPTION.

The Mark I wing tip flare consists of a cylinder about 4
inches long by 2% inches diameter, filled with a charge of
magnesium iﬁumina'ting material giving approximately
20,000 candlepower for 60 seconds. A little strontium
nitrate imparts a reddish tinge to the light so as to make it
an easier color for the eyes. e cylinder is held in a stream-
lined steel holder. Two brackets are generally carried, one
fastened to the main spar underneath each lower plane about
3 feet from the end. Ignition is caused by an electric fuse
operating on a circuit from the lighting generator or dry
batteries, and controlled by a pus% button switch in the
pilot’s cockpit. A

USE.

Wing tip flares are used for facilitating night landings in
case of a E)rced landing or in conjunction with the ground
lights when the latter are insufficient. One flare gives
ample light to enable the pilot to accurately judge his
distance from the ground and the second should be held
in reserve. These flares should never be used if there is any
fog or mist near the ground,as the light is strongly reflected
by fog to such an extent as to dangerously dazzle the pilot’s
eyes. It is also advisable to blacken the under surface of
the lower planes and the back of the propeller in order to
minimize reflection.
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[

Fio, 52A.—MARE [ WING TIP FLARE HOLDER,
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Fig, 55—MaARE I WING TIF FLARE HOLDER, MOUNTED ON DE H 4.

. -4 .. .
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SECTION L.
SMALL ARMS.
BROWNING MACHINE RIFLE,
DESCRIPTION.

The Browning machine rifle, model 1918, is a light auto-
matic 1ifle chambered for United States standard .30 caliber
ammunition. It weighs 15 pounds 8 ounces and has a rate
of fire of approximately 500 shots per minute. It is a gas-
operated gun and may be fired automatically or semi-
automatically. The gun is fed from a magazine holding 20
or 40 rounds fitted underneath the receiver, just in front of
the trigger guard. The automatic action of this gun is not
disturbed by holding it in any position whatever. No tools
are required for dismounting and assembling of the rifle
unless:at is desired to remove the barrel and gas cylinder,
which necessitates the use of a special spanner provided in
the kit. Ordnance handbook No. 1934 describes this rifle in
detail.

USE.

This rifle may be carried as extra armament in case of
emergency, or may be mounted on the flexible ring mount as
a single or double flexible gun.

POINTS TO BE OBSERVED BEFORE A FLIGHT.

1. Thoroughly inspect the %m for defective or worn parts
and replace all such parts with new ones.

2. ﬁways carry gun in safety.

3. See that all magazines are fully loaded and in proper
shape.

4. 1See that all working parts are covered with a thin film
of oil.

5. See that gas cylinder has its proper setting.

6. See that recoil spring has not set so as to be too weak
to operate the gun. o

7. Besure that magazine is all the way in and well fastened.

92
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WINCHESTER RIFLE, CAIIBER .351.

The Winchester self-loading rifle, caliber .351, is some-
times used as an auxiliary weapon in aircraft. The action
of the gun is semi-automatic as the name implies, and it is
fed from a detachable box magazine holdi ve cartridges.
One cartridge may also be carried in the chamber, giving a
total of six shots. ‘

The magazine is removed by releasing the magazine catch
which extends from the lower edge of the right-hand side of
the receiver, and is then loaded and replaced in the gun.

The first cartridge is then fed into the chamber by pressing
in on the rod extending from the forward end of the forearm.
The gun will now fire every time the trigger is pulled until
the magazine is empty.

The safety consists of a small pin located in the forward
part of the trigger guard. The is safe when the safety
extends out from the right-hand side of the guard, and 1s
made ready to fire by pressing the safety to the left.

COLT AND SMITH & WESSON REVOLVERS, CALIBER .45.

The Colt and Smith & Wesson revolvers have béen made
to handle the .45 caliber automatic-pistol ammunition. The
may be used either as single or double action guns and eac
holds six rounds. In order to facilitate loading and ejection
the cartridges are held in spring tempered steel clips each
containing threé cartridges, tﬂel‘e y making it possible to load
the gun with two clips of cartridges. The clips are expendable
and are ejected holdggg the empty shells. £ shoulder in each
chamber prevents the cartridges irom dropping through when
ﬁlaced in the gun without the clips. In case this 1s done,

owever, it will be necessary to pull the empty shell out of
the chambers, since there is no rim for the ejector to force
ainst. ‘

It should be remembered that the cylinder on the Colt
revolver rotates in a clockwise direction, and that on the
Smith & Wesson in a counterclockwise direction.




Ajrcraft ammunition, packing of...... .. ... ... ... .oio.o.oii.l
Airplane flare, Mark X. ... . .. . . ...
Armor-piercing ammunition. .. ........c.o.oiiiiioiaiiiiia

Incendiary. ... ..oooeoi i i
Auxiliary sight. .. ... e,
Ammunition, tracer. ... ... L.
Ammunition, incendiary........... ... ... ... ool
Armorer’schest. ....... ... i
ATmorer’s trucK . . ool

]B30m1];sf
ombs, marking of .......... ... ... Liiliiiiiiiiill.
BoOmbs, PACKING OF -« e v eeaemn oo
Bomb-release mechanisms. ................o.. ..ol
Bomb sighting, theory of.............. e et aeaaeaaaa.
Bomb sight, Mark I-A. ... ... . i
Bombs, storage of ... ... ...l
Books, list of reference. e

Cartridge gauges. ... ... ... .c..oioiiiiiiii i
C. C. interrupter gear. ... . ... .. ... ... iiiiiiiiiiiiiiiaaaaa.
Coltrevolver... ... ... ... ool P
Conversion tables. ......... ... ...l

Disintegrating Hnk belts. . ... onoveeneneeeneeeneeeeneeaeanns
Double Lewis gun yoke. ..........ooiiii it iiaaaaaaan
Dummy bomb, Mark I.... ... ... .l

Electric heater.
For Lewismachine gun........ ... . ... iociiiiiaannan.
For Marlin machinegun......... ... ... ... ... ............
For Vickers machinegun................... .. . ooiilL.

Flare, airplane, Mark I...... ... ... .. ...l
Flare, wing tip, Mark I..... ... .. ... ... ... ... lllll..
Flexiblemounts. ........c.oonmii L :
Fragmentation bombs................ . ... ..l

94



Gauge, cartridge.......... e, 8 5

Gauge, Lewis magazine......... ... ...t i, 28
Gears, synchronizing.......... ... .. ... ...l ... ~bb
Geam synchronizing mechanical............. ... ... ...l 56
Guns, machine. .. ........ .. ... ... iiiiiiiiiieeaaaaan. 10
Gun mounts............. e e e eaiiaeeaeeaeaas 46
H.
Heaters electricgun..... ... ... ..l 20, 31,37
ity drop‘bombs ....................................... 66
Hydm ic synchronizing gear........... ... .. ... .o iiiiiiiiio.n 56
I ’
Incendiary ammunition. . ...... ... ... .. . iiiiiiii.... 83
Incendiary bombs. ... ... ... ... iaeiiiiiiaa.. on
Interrupter gears. .. ... ..ottt 55
L.
Lewis aircraft mec:inegun........... ... ...l 25
Lewis magazine racks. ... ... ... ... L.l 53
Lewis machine gun spares. . ................... .. il 31
List of reference books. .. ........... ... iiiiiiiiiiiai.s 7
List of bomb-release mechanisms. ............ ... ... ... 75
Loading handles, 30 Cal. Vickers........................... ... 37"
M. )
Machine gums. . ... ...t 10
Magazines, Lewis_...... ... ... ...l 27
Magazines, racks. ... ... ...l 53
Marlin aircraft machinegun......................... PO 17
Marlin aircraft machinegunspares................................. 22
Mechanisms, bomb release ........................................ 75
Mechanical synchro .................................... 56
Metalhc disintegrating lmk belte ................................. 42
: 46
47
46
65
P.
Packing of aircraft ammunition....... ... ... ...l 84
Packingof bombs. ... 74
Pistol, 35 m/m aviation, Mark I 87
Post BIghte. ... 61
Pyrotechnics. .. ......coiueini e 87
R.
Racks, Lewis 11 1T 53
Reference books, list of . ...l 7
Release mechaniem, bomb. ... ... ... .. .. ....ooiill.. 75
Release mechanism, list of ......... e teteeaiiaiaeaaaann 75



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98

