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PREFACE -

This book is written for the enlisted men of Na m
Aviation. It is one of a series of books designed to gi
them the background information necessary to perf
their aviation duties.

A knowledge of aircraft armament is of prima
portance to Aviation Ordnancemen responsible
eral maintenance work. But the subdivisions of A m
Ordnancemen—that is Aviation Bombsight jMethani€s
and Aviation Turret Mechanics—also need er-
standing of aircraft armament. They need ow the
relationship of their specialties to the broad su t of
ordnance. '

Starting with a general discussion of w dn with
his book follows with a dlsc of how

guns opérate,and types of guns—Brown chine gun
and 200 mm awtomatics. Then come r and shackles
and bo cgl@ase systems. In conclus re is a sec-

b-handling equipment.
the NAVY TRAINING GoU his book rep-
joint endeavor of the Air Technical

Command and the Tral urses Section of
u of Naval Personnel.
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ism is installed and is controlled by a valve in the
pilot’s cockpit.

RETRACTING SLIDE GROUP

q

/ Q'O fl‘a

BARREL GROUP

COVER GROUP

OIL BUFFER GR

BACK PLATE GROUP

BOLT GROUP

Og;

Figure 23.—Disassembly of the .50 ¢ gun according to groups.

‘THE RECEIVER GROUP
For convenience if¥ bly and disassembly,

the parts of the gun ided into groups which
can be removed or i d as a unit (fig. 23).



On the following pages you will find pictures of the
parts of a BAM gun broken down into groups.
The RECEIVER GROUP (fig. 24) makes up the
main frame or chassis of the gun and contains
most of the non-moving parts. The moving parts
of the gun work inside the receiver. The mounting

holes by which the gun is fastened to the airpla&

¥  FRONT BARREL
Q‘"’" BEARING

PAWL st.r
<7

TRIGGER
BAR PIN

TRIGGER
BAR

EXTRACTOR
SWITCH AND

SPRING "
LINK STR
AND R
CARTRI P
Figure 24.—The receiver gro

8
 peceiver. There are [Wewsets of these
w pair aft on prujectin% and a pair in
ION ADAPTER which is ned to the for-
grd gdge of the receiver the barrel.
receiver itself is m of two steel side-
es, riveted at the for d to a TRUNNION
K. Top and bottom e§ are riveted to the
after end of the side plates: e front portion of
the receiver is open at ttom to permit ejec-
tion of empty cartridg s, while the top of the
t, a8 closed by a hinged COVER
N arate group.
Isthe Trame of the gun, the re-

gr bar.
50

which .is considereg
Besides serving
celver carries the

&



A bracket fastened to the top plate has a cam
slot to engage the cocking lever of the bolt.
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The BREECH-LOCK g% ich forces the breech
lock up into the lock@dypoSition when the gun is in

battery is fastened t ottom plate of the re-
ceiver.,



Part of the camming surfaces which control the
movement of the extractor are attached to the side
plate of the receiver. ‘

The BARREL JACKET which admits cooling air
around the barrel and supports it is serewed to th
front of the receiver, and the rear of the recei
is slotted to receive the BACK PLATE GROUP, W,
will be discussed later.

THE COVER GROUP
The COVER or BELT FEED GROUP (fig:

hinged to the top of the receiver. It serv a
cover for the receiver and can be lifted %1 0-
vide access to the interior of the gun. I con-

tains the belt feed mechanism. The T FEED
LEVER is pivoted to the cover, and the BEL™FEED
SLIDE moves in tracks on it, carrying the belt feed
pawl. Also attached to the cover ar of the
cams controlling the movement of t ractor.

THE OIL BUFFER GROUF
Pri RWBROUP is the

'1"',111'1'-

PISTON
VALVE

Figure 26. e oil buffer works.

el extension. This con-
il eylinder. In figure 26
rks. Before the barrel ex-
ring is extended and the
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recoiling barrel am
sists of a spring
you can see how t
tension strikes, t
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piston is in the forward part of the cyinder
with the piston valve resting against it. When
the barrel extension strikes, the spring is com-
pressed. At the same time the piston is driven to

the rear.

In order for the piston to move, the oil which is m
behind it must get in front of it. The only rouN
is through the small holes in the piston valve.
the oil is slowly forced through these holes, t
movement of the barrel extension is smoo
slowed down and stopped.

On the counter recoil stroke, the spring pB
the barrel extension back into battery, drag
the piston with it as it does so. On thi® gtre
however, the piston valve slips back to theg¢fa
of the piston stem, and the o1l is able to floWaLre
through six good-sized holes in the piston.
no resistance is imposed to counter-recoi

The oil buffer body has the ACCELER

to it. The ction of the accelerator mem-
ber, isfto flipathe bolt backward dunin e recoil
stroke and also to lock around the extension
shanksan@thus lock the barrel a ension into
the position. Sticking out ont of the
barrel buffer body are two s own as the
BREBGH LOCK DEPRESSORS. These Have cam sur-

ces which engage lugs on the}@of the BREECH

0gK. fThey force the lock nward during re-

en it rides off the BREEC CK CAM. These

sors provide a positiv cking action dur-
he recoil stroke.
THE BARRE P

The BARREL AND BARRELSXTENSION are screwed
t{;gether_securely and onsidered as one group
(fig. 28). The only meking part within this group
ides up and down in a

is the breech lock, %%ﬂ
slot in the barrel % . And the bolt rides in
5

grooves machined barrel extension.

4
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THE BACK PLATE GROUP
Two types of BACK PLATE GROUP are used. Both
of them slide on to the after end of the receiver
and close up the end. Both of them contain the
buffer assembly with its disks. On guns set up for
fixed mounting with remote control firing, that is(D

all there is to the back plate. Flexible guns, whi
are aimed and fired by gunners standing behi
them, sometimes contain hand grips and a trigg€r®

The caliber .30 gun in figure 16 has a back piéte

of the flexible ‘type ‘while the ealiber .50 1ot

uf) as a fixed gun. Figure 29 shows the ba :
plate which can be used in a fixed mount

adaptor. N \
" THE BOLT GROUP

The.BOLT itself (fig. 30) does most of the"work

of operating the gun. It closes the breech. The
firing pin and sear are mounted in @olt, as

well as the cocking lever which cocks t ng pin.
which draws the idges from
oted to its side. A Taglot on its for-
eetirries fresh cartridgess«into®the action
ts the spent cartrid the cham-
amming tracks 0n~ 9 of the bolt

he belt feed mechanism.
T 1ving spring fits into ss in the after
%the bolt. It is compr when the bolt
0

eg'backward and then, ding, drives the
rward on counter-reegi

L'he description given of the BAM will
y to both the caliber

and caliber .50 gun—

h one exception. The r .30 does not have
the oil buffer. Since th Hing parts are lighter,
it relies entirely on th ing to cushion the shock.

In the caliber .30, thérefore the buffer group is

not known as the i r group as it is in the
caliber .50, but i called the LOCK FRAME
GROUP.
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lock rides up the cam, fitting into the slot on the
breech bolt, and the barrel extension econtinues to
move forward into battery. In this case, however,
the lock ecannot rise—it ecannot ride over the cam—
and the mechanism jams. The barrel extension
can’t get forward into battery.

g

The gun will not fire, because the bolt is not far L

enough forward to bring the sear in contact with
the trigger bar.
Even if the gun did fire, it would not feed, be

cause the extractor has not been brought u
where it can grab a fresh cartridge from the f

belt. L
There must be sufficient clearance in the hefs,
space to permit the bolt to come forward an k.
Then why not provide a good loose fit and
sure that the bolt can always get forward?
That won’t work because too loose a ill

cause almosts@s much trouble as too tight If
the fit is 1dose, can’t be sure that th idge
~ will be rammed 2ll the way home in thé,chamber.

- Someti 1 seat all the way, semetimes it
won’t. stroys the accuracy of @1 n, be-
cause the bullet behaves differently yle is fully

en it isn’t.
tridge does seat all ay in the
spite of the loose he ce, a small
left between the b he cartridge
ce of the bolt. If thi ce is too great,
ng pin may not be a ach the car-
and the gun will not . JIf the gun does
he gas pressure agai e unsupported

base of the cartridge may it out, rupturing
the cartridge. Then the ed cartridge can-
not be extracted, and_t n will jam when it

tries to ram home a

You can see that lefhing
small or too large will Euin
gun.

tridge.
e headspace get too
e performance of the




HOW TO ADJUST HEADSPACE

Headspace is adjusted by secrewing the barrel in
and out of the barrel extension. A ring of notches
is machined on the outside of the barrel, and a
spring clip on the barrel extension snaps into on
of the notches when you have adjusted the hea
space. This spring cﬁp locks the barrel and
vents it from creeping in and out of adjust

HEAD SPACE AMO

 BOLT
TIMING GAGE

LT FACE

EXTENSIO ARREL
Figure 31.—Checking headsp ith' the gage.

ded™for head spacing.

Qne comes with a timing Fage attached to it. It is
Q ombination headspace gy
d of the gage used fo fé

dspace is so marked.
he other uses both e

head spacing.
To check headspacej close the breech and try to
slide the Go end of t

down into the T-slot in
the face of the bol} 1.). Be sure to pull back

the bolt slightly g the charging HANDLE or
extractor to religv¥@sghe pressure of the driving
spring. If the ga @ 11l not go in, the headspace
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is too tight, and the barrel must be screwed out
of the barrel extension. Now try the No-Go end.
If it WILL go in, the headspace is too loose.
The com 1nat10n gage is a GO gage only. If it
fits sloppily, the headspace is too loose. Screw the
barrel into the extension until the gage will just
slide in. \
Fundamentally, the adjustment of headspace on
the caliber .30 and caliber .50 gun is the same ob
However, you have to use a slightly dlﬁ'erentO
method. On the ealiber .50, the entire opera
can be performed with the gun assembled. On
caliber 30 however, the spring lock is desi
so that you have to disassemble the gun to
the barrel in and out of the barrel extensio

this case, you assemble the breech bolt to the ba
extension in the closed breech position. Lock the

bolt by pushing the breech block up with @ﬁn—'

Screw the barrel into the extension as
lt wﬂl back off the barrel otch.
Assemble @ and check the hea:@ with

the gage.

Inan ency it is possible to ad e head-
space on M without any s s at all.
To dogtih ew the barrel into e ver as far

as it You have to raise t er and pull
; with the charging ham order to

Al adjustment of the b ow let the
torward and see whether the gun comes

| to battery.
| an tell whethér the g ully in battery
| g the cover. If the i in battery, the
. forward edge of the barre ion should butt
against the trunnion bloc ich forms the front
0 the receiver.
If the action will n® I the way forward,

you know that the héag

is too tight. Screw
the barrel out of the @
&5

just enough to move
otch to the next notch.

the spring lock from o




Pull the bolt back again, let it go forward, and
see whether the action moves into battery. Con-
tinue the process until you find the setting at
which the action will just move all the way for-

ward.
TIMING THE BAM

Headigace is the most important ad] ustme%
the BAM. Second only in importance, howe
is the adjustment of timing.

To understand the timing adjustment
what happens during the counter-recoil
the action. The bolt moves forward, cloSe
breech, and locks. Then the bolt, barrelextens

and barrel move forward together ing ry.

As the action approaches battery, the se
on the bolt hits against the trigger bar and is
cammed downward, releasing the firi in. On a
fixed-mounted gun the sear slide himinst the
solenoigmsh i d cams

aft, is cammed to one s
the ownward.
To\g e best performance o a gun, you
g

4 ; plosion of the fresh e to occur
at ] time which will ma action start
t il the instant it come$¥ i ttery. How-
kes a certain amou ime, after the

been depressed, for ing pin to move

f d and for the explo occur. There-

ef'the BAM is designe hat the sear will
strike the trigger bar—or ear slide will strike
e solenoid shaft —a i

gtion gets into battery.

istance before the
But this distance

must not be too grea

iming adjustment —
he gun fires too soon,
the action will start oil before the gun has
come fully into baft In extreme cases, the bolt
will not get far ¢ ﬂ orward for the extractor
to grab a fresh carbridge out of the feed belt. And
even if it’s not t m d, the ability of the gun to
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pull a heavy ammunition belt will be cut down
because the recoil force will be less.
You use the timing end of the timing-headspace
gage to check the timing of the BAM.
This is how you do it— (D
With the chamber empty, pull the charging han-
dle all the way back and let it go forward again \
This is to cock the firing pin. Now pull the bolt
back about a quarter of an inch. Since the breeb
is locked, the barrel and barrel extension will
drawn back with the bolt. With the cover o
gun raised, slip the NO-FIRE end of the TIMING G
in front of the TRUNNION BLOCK on the rqc
and allow the action to move forward un
front end of the BARREL EXTENSION comes st
against the gage.
Now pull the trigger. Nothing should
If the firing pin snaps, the timing di e is
and,must be reduced.

ising the FIRE end. If does
ing distance is ton S
e fixed-mounted g ¥ be ad-

wmg the solenoid s and out.

nt is provided on th mounted
res by means of a r bar.

iming on such a gun%ve the trlg-

apd measure it against a p of spares.

spare which is a little er or shorter

one you removed fraq e gun and use

Je as a replacement. eck the timing

Now

RULES TO R
Here are some SAFET
follow whenever you.a

rely ANCHORED in its
i down where it may

ES that you should
ing on a machine

mounting. Never la
fall.



Be sure that the chamber and the bolt have NO
CARTRIDGES in them.

Never CoCK the gun against the pressure of a
driving spring when the back plate is removed
from the gun.

Never leave TWISTED ENDS of locking wires o
cotter pins exposed. e\
Never ALTER or FORCE any part in such a -

ner as to prevent its being interchangeable

other guns.

Always be sure that the gun has been
for proper HEADSPACE before you finish ing
on it.

On assembling a gun, be sure that tff ING

LEVER points FORWARD when the bolt i placed in
the receiver.

Keep your tools and bench neat and clean.

After you have finished working
have test-fired it, pull the bolt back
and p8iS&the cover. Check the T, n the bolt
and @ mber to be sure no caftridges are still
in theyouw.! Then release the F

HOW THE GUNS ARE
vious chapter

Théguns you read about i &e
ré%held in the hand

small arms which %
i - LO
. N
Q v N B M -
>

FORWARD TRUNNION BO ADJ. REAR QUICK-DETACHABLE
MOUNTING POST AND GLEVI NTING POST BOLT ASSEMBLY "

Figure 32.—Eq ent for mounting fixed guns.

to be fired or—as, inMhe case of the BAR, provided

with a muzzle rgs e caliber .30 and caliber

.50 BAM guns, Rgwegyer, are substantial weapons
68




backward until it strikes the REAR BUFFER—a pPOw-
erful spring attached to the back plate of the re-
ceiver. You see the parts in figure 41.

The rear buffer stops the bolt, then starts it
forward again. If the sear is still held down, the
bolt will drive forward, picking up a fresh round

and repeating the whole process. \

REAR - BUFFER \

I-ID/UEING O

f ghe igger has been releas
t nder the bolt as the arts forward.
t will be held in th racted position,

ping the gun.
gere is quite a shock @ sear catches the
bolt¥ To cushion this sh sear is hinged to
a separate piece called the S BLOCK instead of
being hinged directly receiver. The sear
block can slide in g in the receiver and is
held in position by fw8wpgwerful springs. These
E ri}r;gls take up theb when the sear catches
e bolt.
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FEEDING THE AMMUNITION

The only thing that remains now is to see how
ammunition is fed into the gun. The 20 mm is
ordinarily fed—Ilike a BAM gun—from belts of
cartridges fastened together by metal links. Th]S

belt is pushed into a feed mechanism mounte
top of the receiver. The first cartridge is en %

by the sprocket wheels which you can see m
42. A powerful coil spring at one end of the

{

mechanism is trying to drwe these wheels aro @

ES

.__ M
1ih

ﬂ'

END OF
CAM
SPROCKEW
(
‘f

Figure 42.—How the cartridges f. ed out of the belt.

y pull the belt into ed mechanism and

arnund to the mouth into the action. As
the belt is pulled in, n of each shell presses
against a slanting tr k the forward edge of
the feed mechanm the cartridge moves

around, this trac the cartridge backward
out of the link of t When the cartridge gets
to the bottom of t chamsm it is completely
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used which are much more like racks in their
construction. That is, the arming and releasing
- mechanism is BUILT INTO the shackle instead of
being in a separate release mechanism.

This Bomb Release Mechanism is the with two electric

circuits.
L 4

se two shackles are the Nnd the Mk 4.

he chief difference between is that the Mk

3 MED electrically, whi k 4 is ARMED

anyally. The Mk 3 shac completely selec-
ear

ming while the Mk mi-selective. Both

vide for electrical or 1 release. A pecu-
ity of these shackles %t before bombs are
eased electrically, kles must be UN-

LOCKED manually. Onf{the"Mk 3 this is done by a

partial movement of mb release handle, and
on the Mk 4 by mgn arming the bombs.
The Mk 3 shs is. Used in PATROL BOMBERS

such as the PB2Y@gronado and PV-1 Ventura
where the constr @ of the plane makes provi-
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sion for manual arming difficult. The Mk 4 is
used in TORPEDO BOMBERS.

| Figure 51.—Th ackle, top, has electric arming whilic huﬁom,
. arms manually.
{OW TO LOAD A BOMB
bs into a rack is not @ difficult
but i done right. The pricedu¥eis similar
for e of rack. For the purpose®f explana-
' wever, here’s how it’s dofiefon) the Mk 51,

mmon type of rack.
st the BOMB RELEASE BANDLE in the
it nd the connecting ca o see that they

the ARMING mechan ry the arming
e at its three positio ” “tail arm,”

and “safe.”” In the arm 1t1on, you should
NOT be able to pull the a mre retainers. Set
the arming handle of th uaI BOMB RELEASE at
“safe” and test the ARMING SWITCH at:
its four stages—“ , “nose arm,” “tail

. arm,” and “safe.”
105




To test the RELEASE MECHANISM, close the bomb
suspension hooks by rotating them by hand into
the closed position. Then operate the release han-
dle in the cockpit to see whether the lever and con-

necting cables operate freely and the suspensio
hooks spring open. Then close the bomb suspensio

hooks again and operate the rack by means of K
ELECTRICAL system.

Now you are ready to HOIST the bomb into&
rack. First hang the little brass plates on th
of the arming wire on the retainers. You ha
do this BEFORE you hoist the bomb, because ¢
small clearance between the bomb and t @ ,

once the bomb is loaded. 8
Next open the bomb suspension hooks m the
bomb into place and close the hooks. Y € NOW

ready to thread the ARMING WIRES through the

fuzes, secure them, and remove the ety pins
from the fuzes.

Bombsageighing 100 pounds or 1 usually
hoistéd intoyplace by hand, but lar bs must
be lifge h a PORTABLE BOMB T, a type of

and a cable. For some t @- mounting,

oist is fastened to th 3 of the rack.
e special fittings on 7eK to attach the

en bombs are moun DER THE WING

plane the hoist is us ut on top of the
wing.#Then the cable is ru gh a hole in the
and down through t er of the rack to

Q"7 o
S
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CHAPTER 6

BOMB RELEASE SYSTEMS

HEY ARE—WHAT THEY D

now how bombs are K d and

are ready to study th e bomb
of the airplane. .

bomb release syste at does it

mbeér that the bomber h ONE homb
switch. He may have a s TWENTY
unted in a bomb bay, er the wings
can PICK THE
another way in
e can drop the bom idly ONE AFTER
&Iwo ER. Moreover, he wants to drop a
string of bombs across thgitarget, SPACED 10 feet,
50 feet, 100 feet apart. gives him a much
better chance of hittim target and is called

dropping the bombs % %‘1.”
Also, the bombs m dropped in an order

hom




which will not UNBALANCE the plane. The bomber
mustn’t drop all the bombs on one side and then
all on the other side—he must ALTERNATE, first on
one side, then on the other.

The bomb release SYSTEM has to be set up so
t}ﬁa!: thef }ll)omliler c%ildhaveh a Eumglete and eas
choice of how he will drop his bombs. \

PRE-SETTING ESSENTIAL
FOR TRAIN RELEAIL

FHI‘*.T MINIMUM OF OME
MINUTE BEFORE USE IN TRAX
DECREASE 1M TRAI SETTING-MILS
TO PLACE M.PL OM TARGET=
300 MO- 1N TRAIN-1) (BOMB INTERVAL: FT.

5 portant pieces of eq%t are re-
powficcomplish this. One 40 most im-
: : ETER. This

févice designed
mses to operate
g’ are SPACED just
apart to drop the
ill land the right

. The impulge
right fraction of a second
IN TRAIN so that t
NCE apart. Also it COMPUTING device
gure out what that tigm® interval should be.
Suppose for instance, @mber wants to drop
) bombs 60 feet apar plane is flying at a
ground speed of 285 kfiotS™Then the bomber sets
the upper right-han CH at “train.” He sets
the COUNTER knob,to .’ And then he turns the
INNER ground spged®ial™to bring 285 knots oppo-
site 60 feet on thes® R dial. These are the set-
tings which have @ made in figure 52. When
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the bomb release switch is pressed, the inter-
valometer will send 10 impulses spaced so that the
bombs will land 60 feet apart.

There are two types of intervalometers—the
MULTI-WIRE and the SINGLE-WIRE. The multi-
wire intervalometer has 13 outlet wires. These
are connected to the different bomb stations, and
when the intervalometer is operating it sends out
a series of electrical impulses, one on each wire.

The single-wire intervalometer is the more com
mon type. Here there is only one outlet wire
all the 1impulses are sent out along this wire.

With a single wire in the intervalometer
need some device to unscramble the impulses eom=

BOME RELEASE SWTCH, FIRING KEY OR BOMBSIGHT B

: d
IMPULSES 1,3,8, T AND § ! 0

COME DOWN THIS WIRE

I ts of a bomb release system for h a bomb bay.
ifig Along the single wire and ibute them to
ferent bomb stations. are two such
BuiceS used. One is the Bom SELECTOR and
the other is the BOMB STATI

The bomb rack selecto
planes which carry their Bo in a BOMB BAY. It
1s connected to the single-Wige intervalometer and
has TWo outlets. It di &es the impulses com-
Ing from the interva so that they go out
alternately along one wire and then along

sually used with

109
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the other—one impulse to the first circuit, then
one to the second circuit, again to the first circuit,
and again to the second circuit, ete. This serves to
insure that the bombs will be dropped evenly from
BOTH SIDES of the plane and keep it on an even keel
Mounted on each rack, shackle, or bomb rele
mechanism, in a circuit using the rack selector&
a TRANSFER SWITCH. This is a switch which ¢
when the release mechanism of the rack or shaglde
operates. Once the switch is closed, it passe @
the next impulse to the NEXT bomb statio

BEGINNING AN ATTACK

Figure 53 shows a drawing of a t o1
release system employing a bomb raec tor.
Here is what happens when a bomber
make an attack.

First, he opens the BOMB BAY DO nd this
' automatically closes the bomb bay d RLOCK
SWITG Lhis switch is there to sure that
the n@ aire not dropped whi door is
closed en the bomber close two' RAIL
SwW S on his panel. He se the controls
on th ERVALOMETER by sel the spacing
mbs and the num ombs to be
and puts the “traingglhswitch into the
position. Finally, h s the MASTER

G SWITCH.
the proper instant, thé bomber—or the bomb-
ight—operates the Bom ASE SWITCH. The
ﬁ ervalometer sends ou rst impulse, which
g'shunted to the right side by the RACK
SELECTOR. The signa the lowermost bomb

station on the right- side of the bay, and the
bomb is DROPPED. Atithe ®ame time the TRANSFER
SWITCH is closed. HN;

The next sign he intervalometer goes to
the lowermost lef station. A second bomb is
dropped, and tha sfer switch is closed.

110



The third signal from the intervalometer is
shunted back to the right side, passes THROUGH
the transfer switch of the lowermost bomb sta-

tion and goes to the next station up, dropping that -

bomb and closing the corresponding transfer
switch. And so on, until the number of bombs set
on the intervalometer has been dropped.

WING-MOUNTED BOMBS \

Planes in which the bombs are carried undeO
the wings or are racked in a bomb bay side by side
instead of one on top of the other may use a B

Figure 54.—A bomb station disl

STATION DISTRIBUTOR (fig
intervalometer, in place
station distributor recgives®electrical impulses
through the single-wir the intervalometer
and distributes them Niﬂ“erent bomb stations
through as many as ifferent outlet wires.

. The station distri can be used with both

with a single-wire
he rack selector. The

11
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selective and train bomb release. For SELECTIVE
release, the pointer of the distributor is set by
hand to the number on the dial corresponding to
the bomb station desired. For train release, the
gginter is set to the number of the FIRST bomb to

released, and succeeding bombs will be dropped
in numerical order.

Figure 55 shows a typical hookup for a bomb
release system using a station distributor. Here is

The bomber opens the BOMB BAY DOORS, an

4

what happens when bombs are to be dropped. -O

the bomb bay door INTERLOCK SWITCH cl
automatically.
Then the controls on the INTERVALOMETER

set up as before.
The bomber sets the indicator on the %
STATION DISTRIBUTOR to the number of the FI
bomb desired to be released—say No. 4

Then the MASTER BOMBING SWITCH wed, -

and everything is ready.
oet, the bomber operate MB

The intervalometer s out an
aiS shunted by the bombssation dis-
ation 4. That bomb is i@ ed. An-
station 5. The next i
next to station 7, a

goes to

HANDLE WITH CA

._ remember that intersglometers, station

tors, and rack selecto comparatively
¢ instruments. They @gged enough to
vibration but

should not be subjected to essary roughness
and abuse.
NEVER clean, repai;, djust these pieces of

equipment in any way. % on intervalometers,
selectors and distributems sHould only be done by
men specially trained @ his purpose.
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CHAPTER 7 b
N

BOMB HANDLING EQUIPMENT

A BIG JOB FOR YOU K

Cannon balls were not originally t5@%1@ for

the decoration of military monumen e same

g dern aerial bombs.
@ wve the factories, you may See several
os cgalked up for special deli —‘“HELLO,

0r, “DESTINATION, TO %
y ‘these bombs are at An ag anced base,
a carrier, en route. 4 preparation for

livery, YOU must take but of storage,
em ready, and load th%n airplanes for
al leg of their jour OMB HANDLING
MENT is the name \&cwem all of the

marious and sundry pieces o aratus with which
% transport your bom rpedoes, and mines
m the magazine INTO irplane.

This equipment vari ood deal, for different
items are designed tgimeel different conditions.
As an example, you Wimi think that one bomb
truck would servea oses—but bombs vary in

weight from say @to"%Q00 pounds, and they may
be loaded from a te ramp in California, a
1

14




1,000 pounds to a height of almost 15 feet. This
hoist is mounted on top of a wing, and the cable
is run through holes in the wing and through the
center of the rack.

Another type of manual hoist has an extension
tube and is used from the side. The pulley at the m

erhd of the tube is hooked over the bracket at t&
side of A h h a hoist.
1 ! of the rack. Figure 63 shows such a hois \

| Figure 63.—Portable bomb h Mia 7.
| aintenance of any handling equip-
| a0t that has mechanical, ing parts is mainly
‘ m ptter of LUBRICATION rease gun and an
| gil £an are all that you ed, and the lubri-
| cdting points are easy t «

|
' N

~
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CHAPTER 1 k

KNOWLEDGE PAYS DIVIDENDS
What is the difference between the designationsy
and "Mﬂd"?
What is the Army equivalent for the Navy de

tion “MKk”? L

In writing reports on equipment, how muc‘Nxe
e?

designation for the various items must yo
What does “AN” stand for?

L=

CHAPTER 2

OW GUNS OPERATE Q
es a gun kick?
n, what is the function
a_.mber? 8

ng pin? )

mmer ? %
t name is given to_the #un group which

contains most of the gufi’s Teving parts?

b T

What gun group hol is group?
a) By what part of a gu aliber” and “gage’’
measured ?
b) To what type of gu each of these meas-
urements apply?
5. (a) As bore size increaSes, will caliber numbers
change?

(b) As bore size incggases, how will gage numbers

change? L

(¢) Explain yo Ns to @ and b.

6. In the Springfield s hat is the function of the—
(a) Magazine cut ﬁh

124



(b) Safety?

7. Where on the Springfield will you find each of the

8.

10.

11.

12.

13.

14.

15.

18.

parts mentioned in question 6?

In the Springfield rifle, —

(a) How is the cartridge extracted?

(b) What happens when the trigger is pulled?

A semi-automatic gun relieves the gunner of all the

firing operations except one. What is that one?

(a) What is the basic force used to operate au -N
matic guns?

(b) Explain briefly how this force is used to operat
gas-operated and blowback guns.

(¢) What is the third main type of automatic gu

(a) Which of the types of operation mentio
question 10 applies to the Winchester car,

(b) How do the actions in Winchester carhine
Springfield rifles differ? m

(¢) What part is added, in this carbine, ccom-
plish automatic operation of the actio

In the Winchester carbine,

(a) What is the function of the operating spring?

(b) How is the bolt rotated and retrac

(a) What typ:;e of operation does th atic

se?
Sthe pistol mis-named?
part accomplishes the lockinig of the slide

gfautomatic pistol?
t part accomplishes the 'ng?
in this chapter
giple upon which

kind of gun described
ates on the simplest pri
an automatic gun can wor
at is that principle?

hat types of fire is this pable of ?

the Thompson sub-machin —
ow is the firing pin cotked?
b) How is the bolt locked?
r each of the following ns, give the caliber,
of fire and type of og@-.
a) Enfield rifle.

(d) Colt Ace pistol.
For each of the follo weapons, give the caliber
and accurate ran e.\
(a) Springfield

(b) Winchester ¢

(¢) Browning aut rifle.

{



_ CHAPTER 3
BROWNING MACHINE GUNS

1. For caliber .50 and .30 Browning Aircraft Machine

Guns, give the— .

(a) Type of operation.

(b) Type of fire.

(¢) Type of feed. _ N

(d) Rate of fire.
2. (a) Is the BAM breech locked during recoil? Huw\
(b) How does it unlock?
{c) Is the breech locked before or after the gun r
turns to battery?

3. What does the accelerator accelerate? '
4. (a) What part cocks the firing pin? Where } |
located ? !
(b) Does this happen during recoil or cuuﬁ |
coil? ;
(¢) How is the firing pin released in a fre M"
A fixed BAM?
5. (@) What is the purpose of the grooves in the top
of the bolt?
(b) Why are there two of them?
6. What a¥ésghe 6 groups into which the parts
are g ed or convenience in assemblywand dis- |
assemb i
7. (a) outine cleaning of a BAM performed ? !
(b special precaution is sary before i
tion? % ;
t special handling does* st received ;
storage require? K i
8. #Desc the Aubrication proce T |

rmal temperatures.
emperatures lower tha luw Zero. -
at does a gun do adspace is too !

9.
ight?

What is the best way hether the head-
space is too tight? :
) What will happen to with loose head-
space? :
(b) What part do yo ove'to change the head- .
11. (a) What adjust almnst as important as 7

headspace?
(b) How do yuu er or not this adjustment

1S correct? ;



12.

13.
14.

—

S© o Noeus W N

(¢) If it is not correct, how do you change it?
When you assemble a gun, which way should the

cocking lever point when you place the bolt in the
receiver?

What is the basic difference between flexible and

fixed guns? :
What are some of the things you should check before m

the takeoff of an airplane whose armament is i
your charge? When it returns? n\

CHAPTER 4 \

20 MM AUTOMATIC

(a¢) What type of operation does the 20 mm

matic use? L
(b) What type of feed does it use? \
(¢) What is its rate of fire? %
Why is the 20 mm automatic sometimes ca
cannon?

a
How and when is the bolt locked? Hwt un-

he function of the inertia bloc
e bolt cocked? How?

the electric trigger fireg\the gun.

stopg’ the bolt’s backward mo t on the
il stroke? What else does it d e bolt?
ice moves the belt feed re does its
come from? N

i8%a hang fire? \

mb ?

at is meant by “armin 7
between racks and

(a) What is the di

shackles?
(b) Where would yod e t to find a rack used?
Would you expect both manual and electrical

release on the s
What is the di
selective arming?

eﬂtween selective and semi-



ww NS

10.

11,
12.

- 00

(a) What is the Mk number of the most modern
2-hook rack? Single-hook rack?

(b) What weight bomb can be carried on each of
these racks?

Is electrical arming of the Mk 51 rack selective or

semi-selective?

What rack would you use for dive bombing practice

with miniature bombs?

What is a release mechanism? N
How far apart are the suspension lugs on a Mk

rack? On a Mk 3 shackle?

(a¢) What is the chief difference between the l\b

3 and Mk 4 shackle?
(b) How do they differ from the Mk 5?
How do you test the arming mechanism on ab
rack? '
Do you remove the safety pins from a fuze

or after attaching the arming wire to the rack? -
fore or after threading the wire through the fuze?

CHAPTER 6

BOMB RELEASE SYSTEMS Q)

Wh purpose of an intervalo r?

(a etermines whether yo d use a
0 rack selector or a stati ributor in
irplane?

t is the function of efe

a transfer switch?
you lubricate an intervwer?
ENT

CHAPTER 7

BOMB HANDLING

hat are hoisting bands or? '
What are bomb skids us 2
(a) What is the diffe e between a skid and a
truck?
(b) Would you ever bomb skid and a bomb

truck togetheg’ \H
What is the purpo e extension tube on a Mk
7 bomb hoist?



ANSWERS TO QUIZ

(O
CHAPTER 1 - k

KNOWLEDGE PAYS DIVIDENDS

1. “MKk” identifies a new design or pattern of g
ticular type of equipment, whereas ‘“Mod” de
a change so slight that it does not affect the @

design. s
2. “M‘H _ \l
3. The complete designation for each new it men-
tioned.

4. Standardized for use by Army and Navy.

CHAPTER 2 | @

OW GUNS OPERATE Q
1. T re against the breech plfg®¢bolt) as the
: ed by the burning gu @ r  expands

the cartridge chamber. & \
explode the prime;:'.
drive the firing pin ag e primer.

)
d) Mo cock the gun.
)/ Action.
Receiver.

) Bore (before rifling).
)

)

)

)

Caliber—rifle.

Gage—shotgun.
Caliber numbers wi
Gage numbers will{dec
Caliber is a direc
rifling), whereas

ease (be higher).

se (be lower).

ure of bore size (before
presents not the size of

the bore but er of lead balls of bore
~ diameter wh be required to weigh one
pound. There e larger the rifle the HIGHER

THE CALIBER, e larger the shotgun the
129



fewer balls per pound and the LOWER THE GAGE.
6. (a) To adjust the rifle for repeating or single-shot
operation.
(b) To prevent accidental firing while the rifle is
cocked. -
7. Magazine cutoff—left side of receiver.
Safety—rear end of bolt.
8. See pages 12 and 13. \
9. Pulling the trigger.
10. (a) The waste power of the cartridge. \
(b) Gas-operated guns are activated by the for
of a piston driven by the expanding g a
whereas blowback guns are activated b C
ward movement of the bolt driven by th
. (e) Recoil.
11. (a) Gas. s
(b) The carbine firing pin is moved by a er
rather than by a spring as in the rifle.
(e¢) Slide.
12. (a) To drive the slide (and bolt) forward so t

a fresh cartridge is rammed into t amber.
{b; See pages 17-19.

ecalige it is actually a semi- 1c pistol
figger must be pulled eachh timé the gun

13.

14.

15. ompson sub-machine gum. ub-machine

caliber .45 M3.)

lowback. \ |
tomatic and semi-aul@. (Or: Auto-

atic only.)

a )’ It is not cocked.
It is not locked.
CALIBER F1 OPERATION
) .30 Rep Manual
b) .45 Sem Recoil
(¢c) .38 Re Manual
(d) .22 Sdmi- ; Recoil
18. CALIBER URATE RANGE
Eg; gg 00 yards
; L 300 yards
(¢) .30 b\ 600 yards
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CHAPTER 3

BROWNING MACHINE GUNS

1. (a) Recoil.
(b) Full automatic.
(¢) Belt. :
(d) 400 to 500 rounds per minute (.50 caliber). \
1,350 rounds per minute (.30 caliber).
2. (a) During the first part of the recoil stroke. BN

the breech lock, a metal plate which, when lift
fits into a notch in the underside of the bree

bolt.
(b) The breech lock moves off the cam ramp o the
floor of the receiver and is pushed down @
by the lock depressors. 'S
(¢) Before. \
3. The backward movement of the bolt during récoil.
4. (a) %ﬂcﬂ?g lever. It protrudes from the of
the bolt.

(b) Recoil.
(¢) See pages 41 and 42.
5. (a) To drive the belt feed lever.
atthe gun can be set up to fee either
’ left.

er’(or Lock frame) group. O

N

p.
movable parts are dis ed and thor-
6mghly wiped with dry-clean lvent ; bore is
abbed with rifle bore r until a clean
annel patch picks up forelgn matter.

) Cloth gloves should be w so that perspira-

- tion from the hands c corrode the unpro-
tected metal.

) A special cleaning j remove the heavy
grease in which gu stored and shipped.

(See page 60.)
8. (a) Disassemble gun ;Wvipe¥all parts with an oily
cloth saturatedwy cial preservative lubri-
cating oil. x
(b) Disassemble g
lintless cloth

vipe all parts with a clean
@ as been saturated in oil




and then wrung dry; remove as much of the oil
.as possible with a dry clean lintless cloth.
9. (a) The gun will not fire, or if it fires it will not
feed. (See pages 62-63.)
(b) Check it with a No-Go gage.
10. (a) Accuracy will be impaired. (The cartridge may
or may not seat all the way.)
(b) Barrel.

11. (a) Timing. \
(b) Check it with the timing end of the timi
headspace gage. (See pages 64-65.) \
(¢) By screwing the solenoid shaft in or out,
fixed gun; or by replacing the trigger bar
a longer or shorter bar, on a flexible gu
12. Forward.
13. Flexible guns are swivel-mounted in the fuselag
are aimed by an individual gunner; fixed
rigidly fastened to the frame of the alrp d
are carefully lined up with the airplane s e

pilot can aim them by aiming the plane.
14. See pages 64 and 71.

CHAPTER 4
\ 20 MM AUTOMATIC

ck, gas pressure and

800 rounds per rm te
it shoots shells.
age 76.

0 vent the receiver slides bouncmg back,
the gun fires, and unlockin eech.
hg'sear. By snapping into on the underside
e bolt.
A ee page 83.
xear buffer. Starts it f again.
Sprocket wheels. A cml kept wound by the

gun’s recoil movement.
9. A delay in cartridge e
minutes after the firj
10. A cartridge explosio
barrel. <

n for some seconds or
in strikes the cartridge.
ed by the heat of the
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CHAPTER 5
RACKS AND SHACKLES

the bomb hits.
(a) Racks are solidly and more or less permanently

attached to the main structure of the airp]anN
whereas shackles can be easily detached fr
the plane. %

(b) When bombs are suspended from the undersb

Adjusting its fuzes so that they will explode when m

of a wing or from the top of a bomb bay.
Yes. (Racks may be armed and safetied either m
ually or electrically or both.)
Selective arming permits arming of either o m
both of the fuzes, whereas semi-selective, armaix

permits arming of the tail fuze only, or bo es.
(a) Mk 51. Mk 50.

(b) Mk 51—25 lbs. to 1600 lbs.
Mk 50—25 lbs. to 500 lbs.

. Selective.
Mk 47. (Mk 43.)
Mechanism, attached to the airplane, fo lling

the ation of releasing and armi echanisms
on ckles.
14 inches. Same.
( @Mk 3 is armed electrical olective arm-
whereas the Mk 4 is @ d manually
emi-selective arming). »
y do not require a sep release mech-

rming wire retainers.

nism.
1 e arming handle in its t%asitions. In the
position you should not beasstble to pull open

r. After.
CHAPTm

1:
2.

BOMB RELE STEMS

To control the timing o mb release so that the

bombs will land the ct distance apart.

(a) The way ip 1 the bombs are carried.
(Bomb rack “Bele s are usually used with
planes which heir bombs in a bomb bay;
whereas bomBystation distributors are usually

133




used when the bombs are carried under the
wings, or in a bomb bay side by side instead of
one on top of another.)

(b) Both function to distribute impulses from the
intervalometer to the different bomb stations:
The bomb rack selector distributes the impulses
to alternate racks, whereas the bomb statio
distributor distributes them direct to the ind

vidual bomb stations.
. A mechanism used with bomb rack selectors, to pm
the intervalometer impulses from each individ
bomb station to the next station.

. Intervalometers should be serviced only b
specially trained for this purpose. b

CHAPTER 7 L

BOMB HANDLING EQUIPMENT

. Securing hoisting cables to bomb bodies ile leav-
ing suspension lugs free to be secured uspen-
sion hooks of the bomb rack.

Pombs and torpedoes. -

irucks have hydraulic lift isms.
. Arucks can raise loaded ;
yedl pulley which can be hookedhg a bracket
ide of the rack, enabling tk m t to be used
side. 8 . '

NN
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