RESTRICTED :

TRAINING DEPARTMENT

KINGMAN
ARMY AR FIELD
il

\ "m







~RESTRICTED-

TABLE OF CONTENTS

page
PARD X
Construction, Methed of Mounting and Structure........?
PART II
Mechanical Operations..c.e.cv.ans P W SN T 11
PART III
The Electrical Systemu-.-..-1.-..........-...........19
' PART IV
Adjusments and TeBlB: . {1 vonisrronsnmebinnrsseonssssSP
PART V

Instructions for Entering and Leaving Turret.........30

PART VI
Lower Ball Turret Lubrication.......ceeeee.s goe sivis's O
| PART VII
Servicing and Care of the Hydraulic Systeme..,.....e:36
PART VIII
The Care and Servicing of Plexiglass....... sesenseesadl
| _ PART IX
Installation of Guns and Gun Accessories...... A 40
|
PART X
Loading Ammunitions........ prspesersngrrnssatsssesnsedd
‘l' PART XI
The Computing Sight and Flexible Shafts..... poessansed
PART XII
Field Check of the Sperry Computing SightSe...v¢ec.e..50
PART XIII
Boresighting the Lower Balleccecsssoccosssssssssscesedd
PART XIV
Troubles and Remediese..... BEELHEE TR L SRRSO EL AN AT s DT
PART XV
Communications Circuits............. sevonepcenssyesesb9
PART XVI
The Oxygen Systeme...ee.. AP U U MPRAE GBI  B ©
o iy PART XVII
Pre~-Flight and In-Flight Operations and 50 Hour
Inspections""" 0000000000 .C.‘O."'.’l.'...."'."".sg



CARELESS STUDENT



~RESTRICTED-

) FORETORD

It is a well recognized fact that the effectiveness of a bombardment
ties

group is no greater th"p the coxhlnng abilities of the Crew llembers. The
importance and necessity of a high degree of Gunnery Training are unquestion-

able when one considers the high cost of & B—l7 Flying Fortress - its
tremendous amount of aighly technical and expensive equipment and the training
and size of the Air Crew.
herial Gunnery of the pasi has been largely a matter of guess work
based on a few rough calculations and p*@dic+ions. Bombers were easy prey
for the faster pursuit type alrcraft. But this is no longer the case today.
Development of Flying Fortress Bombardment Aircraft and the Sperry
Turret have turned the present du; bumuer into a death dealing nest of
defensive destruction. German ﬂnd Japanese pursuit pilots have a healthy
respect for B-17 Aerial Gunners, They have seen many a pursult with the
Rising Sun or Swastika on its wings plunge to the ground a Fwnmg torch
after Dr. Sperry Lower Ball reached out over a uuouban“ vards to give them
a dose of Cal. .50 medicine. '
‘ The part played by the Sperry Lower 3all and the gunner oparating
the turret is a large one. But there is still a tendency to be satisfied
with far less than the maximum results cbbasinable with this turret. Oper-
ational summaries from the battle fronds drily stress the need for better
trained Aerial Gunﬂers.
Unfortunately the turret is often better than the gunner operating
it. The turret is NOE automadic. It WON'T adjust itself, nor does the
turret think for itself. These are the gunner's jobs. ilow well the gunner
learns to operate and ‘o maintain the turret will deterunine largely his
success in guarding the lives of his fellow Jrew Members - the iind of an
Aerial Gunner-who will inspire-tihe confidencs of his Pilot.
| Learn to service the turret yourself - don't depend on-othars to do
the work for you. You can't afford to be a "malfunctio " punner, always
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expecting armorers and maintenance men to solve your troudles. You may
f*nu yourself in a spot wvhere there is nobedy to help you. Always be
able to de the JOD VO“T"Olf- Thﬂ maintenaice men don't fly with "“u.
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OF ALL THY CRTW MEBERS ! Ufld)n ';U“Qu ATTACK. RIALIZE
YOUR RTESPCHSIBILITIES aAuLI, J TFFORTS DURING INSTRUCT-
I0m AC“OLh*fGLV IT IS LPOSE CQCu AB00T THIS T\T“ T. LITTLE
MISTAKES ART TER .I?.II»LY COSTLY Il-; ceceseessssses LEARN NOW WHILE
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SUPPORTING FRAMEWORK
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FIGURE - |
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ELEC. CABLE

OXYGEN BOTTLE

ELEV. HANDCRANK
(DETACHABLE)
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LORD SHOCK

UPPER BUMPER STOP MOUNTING

ELEV. RACK "A" LOWER BUMPER STOP

GUNNER'S SEAT

FIGURE-2
LOWER BALL TURRET
REAR VIEW
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L | | The purpose of the Lower Ball Turret is to direct the fire of %wo
Caliber 50 machine gu s.
The Sperry Lowe. Ball is an Dlectwo-Hydraulic Turret, designed

RTESTRICTE

Nemeem 7 THTRODUCTION TO THE SPERRY LOJIR BALL

g

for the B-17 E and F model Airplane. It is mounted behind the radio
compartment. When the term "Electro-Hydraulic® is applied, we refer
to the fact that Ulectric Energy is couwn”teu te Hydraulic Energy.

in and out of the slipstroeem - TGCJ_E“Dg

tion,

A

Operating under *yn‘au]lv POTs vhe turret will turn easil]
in a smooth tracking opera-

}_l

free of jerk or sudlen movenenrt.

CONSTRUCTION

The turret weighs 1290 pounds, and is constructed of light,
durable metals, alloyed to hold weight dovm to a minimum.

P-

LETEOD OF HOUKTING

The entire WLA3nL of the lgwer 8zll is S““Uor*ﬁd by a self~
aligning bearing, belted to the "IY Beam of the airplane.
It alsc rides in herigontal rollers which align the turret
when it is moving in Azimuth,.

RATTS OF QOPERATIOHN

AZthtl Ra te: Trhe Lower Bell will track or slew at a rate
of 0-i45 degrees s/sec when properly raguiat

Elevation Rate: The Lowe?r Ball will track or slow at-a—
Tate of 0-30 degroes/sec when properly regulated.

Note: A variable rate of acceleraition and deceleration

o~y e

is set up in the Hand Control Unit.

LLIITS OF OPERATION
The turret is unlimited in Agimuth operatio will
operate from 0-360 degrees. The g;;c ar: Piﬂj‘Lr nounted in
the Ball, and tanc Ball will operats frem O to -9C degrces

in Elcvation. L:*rstrﬁ axcept when cune arc pointed at

a structural portion the ship, the Lowar Ball Gunner has
a full ficld of fire throughout the lower 3]

<

&

yrea- -.-“"_‘
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The turret mounts twin Caliber 50, Browwming 112, Aerial
ilachines Guns,

ARIIOR

The gunner's back rest is constructed of steel

armor plate. pherical shape of the Ball Turret makes
g

it extremely dlf icult to get a straight-on shot into LG R

and
sph

ea
[ m
(In ]



ATTACHMENT OF
RING GEAR TO
FLOOR.

LOOSEN HERE FOR-
VERTICAL ADJUSTMENT
OF RING GEAR

INSTALLATION ~
LOWER BALL TURRET TYPICAL MOUNT

FIGURE 3.




Ge. COMPUTING SIGH

The Sperry K-4 Automatic Com utlng Sight is standard equipment.

i CONSTRUCTION, METHOD OF MOUNTING

PART
AND STRUCTURE

Beforz the gunner may attempt to master the mechanical operation
of the turrst, it is essential that he have an understanding of its
its

method of mounting in the airplanc, and a general picture of
structurc in mind.

1. CONSTRUCTION ALD METHOD OF IIOULTING

General - (1) The Lower Ball is.designed for mounting in the
lower pavt of the fuselage. The minimum opening required in
the airplanc is a circular hole of L6 3/L" diamctere The tur-
et extends about 22% below the skin line of the ship, and the
Cals +50 Guns cxtend approx. 24" beyond the turret structure.
Plexi-glass windows and shock frames arc place at various
positions giving the gunner a wide field of vision.

Construction - (1) Constructed of aluninum alloy, the turrct

N,
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i
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Method of Mounting = (1) The turrct i

weighs 1250 poun*s, plus ammunition. Light, durable metals
arc )mplOJ wherever posible to hold the weight down to a
miniaum. u" Ploxi-Glass {recuiring expert care) is used in
windows but the sighting window, which is of two thick- :

esses of extra quality safety glass. The gunner's scat and
back rest arc made of armor plate.

s bolted at the top to a

n the upper portion

suvpporting "I" beam bebtween two bu lkh“ads
the mounting flange

of the fusclage bv a mounting flanga, To
is rigidly attachsd:
(a) The Top Trunnion: The vertical pivot fitting or
"axle" on waich the entire turret (except the fix-
ed Azimuth Ring Gear) rotates in Azimuth with the
aid of a:

(b) Self-Aligning Bearing: This bearing is supported
by the Top Trunnion and in turn supports and is a
bearing surface for the entire weight of the turrets
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ELEVATION
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-TUBE STRUCTURE

FIRE CUT-OFF CAM

FIGURE 4.
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# a. General - (1)
may be tho
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Detailed Descripticn

' _RESTRICTED-

rotating

structurz of the Lower Ball
of as divi { cpar

ded into

e Azimuth Portion

in Azimuth
movable
ball itself.

Elevation Portion: which rotat
71t5 the Azimuth Portion, but. is a]so
in elavation. This portion is th

- (1) The Azimuth portion consists of:

-

(a)

(v)

(2)

The

(a)

~p—-
i
P
i 5 1
;N
1
" . 03
Atk Y 3’\ .
P i1l
et el
el \

(c)

Tlevation portion

The Centralized Column: a hollow vertical column
Whceh rices dircctly on the Self-Aligning Bearing,
-and to which is bolted:
W}O,~uo®o‘ting Framowork: a structural member cons=
% sting 01 struts and four supporting arms and t
ich is bholted:

The Trunnionh Ring Casting: a large ring-like cast-
ing woaich supports the Azimuth Power Gear;n; Ass=-

enbly containing the Azimuth Pinion Goar, and to

AGRE R
boltaed

which is
The Blevation Trunnion Supporting
SUPPoO T"+s for thne "axleM" on which th
tat.u in eldvation.

Drackets: the
¢ Ball Structure

E

or Ball consists of:

Many TP+ Tarnd
The Leit Hana

to

™ k] MY i SRS P
A0G Lnat periigon ox

) il v

Bell:

e UL

SIe

The a*justamle
't gun in position

gun has a
of the Ball

adjustable
gun in

position.




‘ _~RESTRIGTED- v
lo i P T g 7

1) The Door: The orly entrance to the.turret

v ich can be opened fron th> inside or tha
utsidé of turret. The door 1is latched
t Taste METS, ecach having a handlec on
Ll: inside and the outside, When the air-
iiiplang isin-flight, the door should not be
Oyvuui sxcapt when the guns arc pointing
. straignt. dovm,  {-90 degroes). THIRE ARE
”WVTRA* TIPORTANT SAFIGUARDS WHICH LfUST
BT OBSERVID -BY THE GUNNTR JHEN HE ITHTZRES
AND LEAVES THT TURRRT.

el £ 2 (1))

the safoguerds are described on page (20).

(2) Insnection Platas: To enable the gunner to
" Toad emamition cans and reach the hydraulic
unit, two inspection plates, fastened to
the ball structure with Dzus fasthnurs are
provided, IT IS 1087 TPORTANT THAT THESE
PLATHS BT I‘._a]?1 ACTD BEFORE lA‘u—OFF ._

y

(3) A number of items cannot neccossarily be considered to
belong te either the Azimuth or Tlovation portions.

(a) The Azimuth Ring Gear: A large fixed circular gear,
mounted in the lewer nortion cf the fusclage, with
20 Lord I Yountings, which mcshes with the
Azimat r of the turret so that when the

3 4.0

ted, the turrcet moves in Azimuth.

3

]
P.Ln.'._\.‘u AT

. Trunnion: The pivot fitting, or
ien. the Ball.Structure rotates in

nach turraet has two - one in the Left
d onc in the Right lland End Bell,

cll, l‘lb

e (¢) Horizontal Roilar Deerings: 20 in number; mounted
' Lon i of: N bear on the
to prevent

2
3
3
5
]
i
-
ci
e
2
=)
v
o
87
C'J

4+ P REGiARY  R
(7] 0 3 PY B Rt

inside sur
lateral ple

(d) Safaty ilengers: L of thes: arec bolted to the

Trunnion. Rin nold.the Ball on the
ship by hanging on b Ring ‘Gear. if the
supporting framevork is suovorcde.
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The Flight Surgeon must undorstand the "innor workings™ of the
eyt

human body before he is ablz to koep his patiasnt fite  Just so, the gunnoer
must understand the "inner workings" of thoe Sperry Lower Ball to operatc and
adjust 1it.

1. GENZRLL
All the cssential units for the control and mochanical opcration of
the turret arc contained in the Bally itself, with the exception of the
Azimuth Power Gearing Assomblys widch is mounted to the Trunnion Ring
Casting.

2¢ DITAILID DTSCRIPTION

a. Introcuction - (1) ifcchanical oparation of the turrct is
divided into two systeoms:

(a) The Pewer System

The Azimuth Power Systcnm

(2) The Tlavation Power System

(b) The Control System

/ 1 . 1 ~
(1) The Azimuth Control Systcm

(2) The Elovation Control System

b. The Power Syvstem - (1) Power for driving the turrct in
Azimuth and Tlevation is provided by the Hydraulic Power
Unit which is mounted directly in front of the gunner,
above the ammunition cans. THD IYDRAULIC POIR UNIT COLSISTS

YOMMYTEYTVEN (OYTATEES A T A YT T T ™ A YTy M CYTWDT >} anlel L om
OF TS SEPERATS ASHIEBL Ll g PAOLANLD TOG !JLIER- T J‘JDE ARES

(a) The Azimuth Vicker's Unit

(b) The Zlovation Vicker's Unit

(¢) The Eloetric lotor (constant spced common
to both systonsy

(2) The initial power is furnished by the 2 HP Electrie
Hotor;, rotating at a constant specd of 1,000 RPI,. .The
Vicker's Units convert the cnergy from the IZlectric
lotor into Hydrauldc Tnergy,.: The Hydraulic Fluid
which is thus -caused to flow within the unit drives
both the Azimuth and Tlevation Gear Trains, The
speed and direction of Hydraulic Fluid is controlled
by the motion of the "A" End Yoke which is displaced
by movement of the turrct's control system from the
Hand Grips, The spccd ahd-dircection of movement of the

turret is thus controllcde. ' )
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5 ELEV.
. HANDCRANK

3 ELEV..
HAND CLUTCH

ELEV. PINION
GEAR(POWER)

ik

1

ELEV. RACK 4"

fit * ELEVATION |-
& SECTOR GEAR |~

3 FIXED IN ELEVATION;
< MOVES ONLY IN >&_§C41
=== INDICATES FLEXIBLE SHAFT

50 CALIBRE MACHINE GUN T

A

ELEV. POWER
CLUTCH

ELEV. PINION
GEAR (HAND)

: t
. 3 H

i
HYDRAULIC

R ) :

FIXED AZIMUTH
RING GEAR

POWER UNIT

ELEV.

MOTOR| § AZ. ﬂn

ELEV.
POWER
CLUTCH

SYSTEM OPERATION

COMPUTI!
SIGHT

»Nvo.imx
CLUTCH &

FIGURE S

SCHEMATIC
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(3) The vetatinz output shaft of the Azimuth Vicker's Unit

rives the turrct in Azimuth theeugh the following gear
trains:

(a) The Aziauth P Coar Cage: is fastonad to the
Azimuth Vickor's Unit,. and the gears contained are
driven by the Outnut Shaft of the Azimuth.Vicker's

Unit ("B" End).

(b) The Asimuth Imternal Gnar uox: - is bolted to the
Right Hand Znd Bell and is driven tarough a U5
degree drive F*o” the Azjﬁwtn PO”“” Gear Case
gears contained in this voit in twmn drive a shaft
threush the hollow Elevation Lrunr ion, thus leading

Lt

the Azimuth Gear Train cut of the Ball. This shaft,
in twrn, by means of a 90 uegree drive, rotates a

vertical shaft up through ihe Trumnion Support
Bracket.

(¢c) The Azimuth Power Gearing Assembly: Gears cont-
ained witnin this wnit are driven by a vertical
haft up through the Trunnion Support Brackst.

inion Gear: The rotation of
stationary Azimuthi Rin;
burret to rotate in-Azi

mirth «

(d) The Azimuth Power Clutch: The Power Clutch can be
engaged and disengazed oy means of a Power Clutch,
-located between-the Azimutn Power Gear Case -and the
Azimuth Internal Gear Box. The cluteh con SL ts of
a shaft and two "dogs" whichare engaged and dis-
enzagzed by moving tie Power Clutch '
or OUT positions. Iilen the Power Clutch Handle is
dvvmg alonz a Spline Shaft outside ¢f the Aziauth In-

ernal Gear BoX.

(e) The Azimuth Internal Crank: In the interior of
na turret, ! i a cllp directly above *10 hﬂdd

bs is the Azimuth Iand C
t uwnder hand power frow yhm

T e
IS ALWAYS ATTACHED

=
e

Q.
>

Co 1trol and Linit

TO-THE HAND. CRAN : , AlID HTLD FIRLY BTFORE THE
B PQ.IER CLJY IS DISTNGAGED.

(L) The rotating Output Shaft of the Elevation | ch er's Jnit
drives the turret in Elevation throush the following gear
trains:
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JELEVATION RATE CONTROL SHAFT JAZIMUTH RATE CONTROL SHAFT OXYGEN REGULATOR BRACK-
SCREWDRIVER ADJUSTMENT KNURLED NUT ADJUSTMENT ET AND TUBE ASSEMBLY

REMOVE THIS PLATE TO HAND CONTROL OFFSET SUPPORT-
ADJUST ZERO RATES ELECTRICAL CONDUIT gvgwEBSASnlE; FOR

ELEVATION HAND
CRANK SHAFT TROUBLE LAMP
AZIMUTH HAND
CﬁANK GEARING
ELEVATION

POWER GEAR .« \fi# \ R b AZIMUTH
CASE o ‘ \ HAND

DRIVE
CHAIN

ELEVATION POWER AIN SWITCH ELEVATION SIGHT AZIMUTH AZIMUTH AZIMUTH
CLUTCH HANDLE BOX FLEXIBLE MOUNTING FLEXIBLE POWER POWER
SHAFT FOR BRACKET SHAFT FOR GEAR CLUTCH
T BO gl%ﬂ?'UTING (S;?Gwr'-lPTUTING e SIGHT i
AMMUNITION X
; EEGTRIoAL

INTERIOR OF TURRET WITH HAND CONTROL AND SIGHT REMOVED

FIGURE ©
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(a) Dlevation Power Gearing Asseni / f the Tlev-
ation Gearls, L i

contained in
et R

i
Hand Tnd Bell. Thu
Elevation hfdraul

e

ation Gzar itrain by a s*l'n 3 which enters the
LLOVATION POLTR GUAR (

{b) The Zlevation Pinion Gear: The rotation of ‘whichy,
meshisd on and turn;nz inside of the Tlevation Power
Rack, causes the turrst to move in IZlevation, The
Pinion Gear is drlven by the ion Power Gear
Case.,

,.
Q

N
wa

a1t . moun 3
LUy LUl '.LteCL

~

i Maaa e - -
g on  Lhe truniion :f,_..‘
o
L

3 X E ; % N 3 p; 3
nt is sonelines rz;erreu to

b ol ARG,
as.a sector goar.

(d) :

Tlevation Power Clutech; A clutch is provide
engage and disangane ] tihe Elevation
Power Gear Case, and is by hend, A detent
arrvangement holds the ?*dvuu*o" Power Clutch in and
cut of position.

(1) Interior: Operated within the turret by a
: ch

SRid
fixed clute

C"

(2) Exterior: Operated from the exterior with
a runovaul° clutch handle which fits an an
extonded sheft attached. to the Ilevation
Power Clutch.

vtion Inter

~ATaTrat
opera

ang u~~n<- This crank is prov=

i levation, by hand from
crank handle is
yontrol and lelt
turns a small spur
zear in the Tlevation

i e
(PR SGELE

is attached

the turret by
: pin type

rank al
This elutcn must be disengased when
i and engaged

Cl

e T
wile

.
operatin
when operating he et ©y hand crank.

1 0.

e

wterior Dlevation Hand Crank Assembly:~ (Consist

Housin

mounted to the frummion aing Casting.)
incorporates: ; Apstion

(a) Detachsble land Crank: (One end of which has a
specially designed screwdriver end for opening and

closing D zus fasteners on Inspection Plates.)



16

- ~REZZTRICIED-

(b) Hand Crank Pinion (ear Tw*ned by the Hand
1 the zear trg 1, and burning the
Blevation by mesh 15 with the:
(1) Elevation Hand Rack: A sector or gear
quadrant mounted o a machined arc on &
Left Hand End Bell.
ARETY IKU HOT OPZERATE TURRAT UHDER
i ZLEVATION EXTZRIOR CLUTCH
h“hJ*J LJGLGB
{c) Hand Clutch: To enzaze or :lisengage the geaw=
the pi

ing by cear from the

srevent

the Ball

Ixterior Hand

% b o
A brake to

Brake:

ng when the

Tlevation

(6) The Fixed Segment:  Consiste of a small gear guadrant
By mounted te the Left Trunnion Suppor t Bracket. 7hen the Ball
7 moves in Blevation, the Pixed ﬁe:m:ﬂ turns & small geer
lead 11" to the Pixed Segment GRar Box. This unit is
located in the Left nd 11, and performs two functions

Y

Hand Co

a

rate

A+

whroel,

control

gxible Shaft, it sends the Elevation

Limit otop .

is contained
the Hand Grips
voth Azimuth Tlevation.

(1) Host: Control System
and I

"
of

i
ilovament of

nandlies to the RIGET
move commter-cloclorise

805 Y ey
1N AZIMGUN e

vowards and
turret

the control handles
'111

(e} Tiltinn

away from the gunner

o 43
cauvse tile

to ove up or dowr in Elevation.
he Hand Control and Limit Unit:
‘a) The Hand CGrips: he gunner operates the

turret in Azimuth and Elzvation by proper

motion of the Hand Grips.
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TO ELEVATION
CONTROL SHAFT

LIMIT STOP ELEVATION DRIVE ASSEMBLY

WORM 'WHEEL\

TO AZIMUTH CONTROL
SHAFT

AZIMUTH DRIVE
ASSEMBLY

CENTRALIZING
SPRING «a— BASE

s AZIMUTH STOP PINS

STOP PI
o HANDLE
BRACKET

LEVER
ASSEMBLY

GEAR SECTOR » SWITGH

SWITCH PIN

FIRING PIN —um)

{

HANDLE ; SWITCH HOUSING

FIRING BUTTON FIRING BUTTON COLLAR

HAND CONTROL UNIT PARTIALLY DISASSEMBLED

FIGURE 7




(1) 7

Elevation llovament: “hen the grips
ara “itﬁa away or towards the gunng:

movanont ids transmitted through push
| rods and a rack machanism to a rotary
| motion via a gearing within the Hang
|

Control and Limit Unit.

| . (2) Azimuth ilovement: “Then the grips

! are tilted right or left, movement

| is transmitted through push rods to

’ a rack mechanism via gearing to the

| Vicker's Unit, via the Hand Control
and Limit Unit.

(b) Contralizming Springs: These are incorporated within
the Hand Contrul and Lixit Unit in both Azimuth and
Blovation Gear machanisms o bring the controls

-

a Mpoutral? positien when the grips arce releascd.

(c; Ovorleoad Springs: es: are incorporated in both
srndmreh and Slovat 101 G zar moechanisms within the .
Hand Contirol axd Limit Unit for two purposcs:

{1} To prevamt damaz: to the control mechanism
when the Hend Grips are accidentally or
suddenly jarrod.
{2) To pravent denagsz to th: control mochanism
when the turrct movas up against the Elov-
tion Limit Stops, whon the Hand Grips are
till displacad. b 1

B

[CI
C

ct
e

(d) Rlovaetion Limit Stops: Arc a dovics utilized in the

and ucntrol and Limit Jn1+ to bring the Elcvation

Ind Yok2 of tho El‘vatlou V“CKAr Unit to "noutral")

when the guns are ot their limits of O and -90 degrees .
(e) Decentric echanism:- " A wariable:accelarat-

ion rate is sct up by a mechanism within the Hand

Control and Limit Unit. This mechanism consists of

Channel and Roller Arms, and the function they

perform is identical to that function performed in

the Upper Local Turret by the Zccentric Gears of

the Control Box.

(3) The rate is transmitited from the Hand Control and Limit Stop Unit to
the Vickers Units by rate Shafts.

(a) Azimuth Rate: is transmitted by a connecting rod
\
direct from the Hand Control and Limit Stop Unit,
to the fzimuth Vicker's Unit.

(b) Elevation Rate: is transmitted through a unit known
as the Blevation Control Box,(containing a 90°©
Bevel Drive) a rotating qhait and a connecting rod
to the Vickers Unit.



PART i s

Pt

electrical power for ithez

arret and Computing Sight is obtained

from the airplanc's power supplye. The Voltage required is 27.5 Volts, plus
or minus 5%. The maximum curreni roquirement is 75 Amps.
F:\
~ TE BN N Bl
EoX
DC %
LPARE
T A
TH3)
GEN
1. licthod of cemngeilion g and turret:- The
conncction from the a¢;,;<x urret is  made by means
of Coliccitor Rings sntralized Column. The
| metal brushos pﬂf“B@”b‘ﬁL Centraliz=zd Colum
make connschtion rogaraless of the Azimuth
position of the
2, Terninal Box:— This unit is bolted to the Top Irunnion and
remal t all time T Torminal Box acts as a
conves » shi currcnt and the turrct.
Wires through the Terminal Box
and ar Collector Ring Assembly.

3., Collector Ri 1z is fastened Lo the Top
W Trunnion, and . . the hollow portion of the
s Cpuufallz ) o JAn. It remains stationary at all tim“C, and
\ /\?‘u DOLS HOT turret in Azimuth. The assembly
A(ﬁgva“ consiste of rings. ' y
<@ (a) Slip ling for DCG (Direct Curren
from Generato
/ (b) Slip Ring for XG (Cround)
i1/
4 {¢) L Slip Rings for Communications
Circuits
(d) 2 31ip Rings for Sparcs.
2 Colun, the
the Centralized
4 re held in

=

1ip Rings of th 1llccto
Retaining Plugs.

ivic v

~
12 U0

LIl

ng Asscnmbly
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!
X (a) Replacing 3rushox:~ Remove Brush Spring
%¥, s : Retaining Plug Flate, discormect the
B ¥ contact and place a new brush in the
1 "\{,’E squara owcajng from which the old brush

il N Was remove Then co nnect the contact
‘F'*\ Vi o P i ek 5 AT
!&”V\~_x)”’ and l"3d04 the Retaining Plate.

S~~~
o
~—

chocked regularly for
if not held up against
r spring tension.

'“on Suppcrtinq Framcwork
> Wirzs run from

S5e BTlectrical and Iwmtor
to wall of turveb:

pesitive contact wi=' sh Dox dowm a hollow
armn of tac S oportin lug receptacles  The
Flexible Conduit Cable »lugs into % i acentacle, and the other
end of i Plug receptacle
on tna TUrre U, the

and Intery ,flﬁn” wires Switch Doxe

ICG, XC

ivain

6. The Switch andé Junction Boxm:i- haln Switch ;
Y\ L.H. Gun Switch

Wit B ~—__w~.g:' ‘\\X;B'H' Gun Switch

Power Motor

Firing Key
Taik Cirvcuit
Firé Cut~-0ff  _
Heated Suit . e

C . S . ‘\‘\~4
omputing 1ght\\\\ ;

S ~.

R R
o

.N—.‘,\_\\.‘
e ———

———

Mhe s “ad Al Teiamad S A Bias O T e £,
The Swiltch and J;muuioh Box econtrels distribution of The Electirie
Power to the warious units is located

1

convanient to the auinell &

(2) Suiteros:
ually oxu

1arr“ type man-

These aro:

dr’

nogition,
from which
to cartai

i 1
Tooand

I
(&)

LS8
)

:
afuts
safety

pmmr

(¥ WC‘ld’n*a? operation.,
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(2) Right and Loft Gun
The Left SUluCQ 1.5 nectod ‘in
sorics with the solcno d of thc ieft
gun. The Right switeh is similarly
connceted to the solonoid fOL the
right gun. They can be operatoed
indepon<vhu1j so that zithor or both
guns will be fired when the gunnen
prosses a firing key.

Sol setor Switches
co

1

(b) Correct order of turning on Switchos:

(¢) All conu

and

Fuscs:

hen a

ctions,
nicropnone ar: brought ank

Cannon Plugs and R;c:puaclas.

The SWitﬁh and Jun
fuse "bl
placement with
quSleltl“f f\st
the circults

(1)
(2)
(3)
to,tku gunner's headsct
the box by means 0O

il

copt thosoe

DNCD

S
~
i5

This unit is found in

Junction Box

for connccting
sunnerts

g ;
lcads should

(1) Perminal Block:
the top of the Switch
and has convonicn

‘1; fleoxikle l;aﬂs frsn

iseb and Azcr i

ba carried throu
provided in the

and Junction Box.

¥

o
(6]
()

fuscse.
P

+ion Box contzins Ti
gunncr wWill make the
aof tq: SAME amperage rating.
amperage is'dangor

08 arcs

s 1o

£
feront

\

.
(1) 3lﬁctri Yotor Circuit
(2) iri Cdlt
(3) ¥ Cireudt
(L) Circuit
(%) Circuit

F

Noto: . Spar: Fus Spare Partis BoX.
(
g (c) Cannou Plugs: Camnon-plugsi sloctrical connzctions
{ arc uscd cortansivaly throughout the turret These

¥ = 3 o o
‘I‘OV_L\L\; LIk
b |

Clbctfl ay
£y

S

operations.

v
v T Maans
S i |

and disconnceting
service

of 'connzeting
s during installation or

By HESTe X BYe)

A )

techeeks bhe
all Cannon Plugs

(1) 4s a rogular pre-fl
gumner will mako su
are connected a:d ¥
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(£) Heated Suit:~- While flying
turret, the gunuaer We ed

rhcostat and flexible :xacurLual connections
ars provided for usc with the s 1Lt when
flying at high altitudes or during periocs
of low Scmperaturcs The gumer athNto the
rheostat to obtain thoe desired tompervature of
the suit.

YT A

m,

(g) Fire Cut-0ff Cam and Switch:- This unit will
nox mally require no adjustment, although it
iz well to inspect ;orloulca,l} for dents or
mars in the bracket, The function oi the
Fire Cut-0ff Cam is to provent firing of the
guns when they point at any portion of the
alrplanc or its accissories. Sinc: the Ball
urrat is lim’*nd to firing in the lover
hemisphere, the F

o Firg Cut-0ff Cam is quite
simple in \,(mst sction. . |

(1) The cam is a metal plate which ds
fagtened to the flange of the Azimub:
Ring Gear bv four brackets, and is
so gonstructad that it will operate
a switch pin lever whenaver the guns

HJLJﬁEﬂ at restricted noints.

are

(2) The switch pin projects through the
wall of the turrct and is uOludlly
dod to its full lengtne dn
sitioh of thz pin, the switch
and the solenoids can be
If'ud“ tU“r b is movad to
noint at
the pin

gurfacz, thus opening the
Circulv.

of the cam will neces

1 on ' tac particulae
which tha turrot is in-

For the B-17 % and ¥, the

= protacition to the under-

the fusclagze and the four

i ler arcs when 'the vwings are

floxsd down to the limit.

—~
(OS]
N

(n) Firing Keys and Firing Switches: The Firing
Koys are mounted one on top of either Hand
Gripy. ‘They 06urdto Firing Switches which
are W’T”d in narallel-deprossing cither firing
key wili fire ooth guns, providzd the Gun
Sbl\“tor Switchos are both ON. Firing Switeche:
are of tha scaled "button" typec.
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(i) Troublo Lampn: A small Trouble Laﬁﬂ with swivel
mounting, switch and rubber cabl: comes out of the
Switch Hag Junction Box to provide tho gunnor with
a small, movable light whon nSedods Ouivel nountings

3 4

arc on the well of thz vr::*u, above and to citaer

o side of the zunncr.  Sparc bulbs for the Lemp will be
5 found in the Sparc Parits box.
&
2
b (7) Carc of the Tlectrical °V%tan. Failure to properly care for and
w 3 . - a2
<\m maintain the 1-curlcal ovsgon can result in failure of the turret
4 under critical conditions. The gunner iUST understand the wiring

thoroughly enough to make quick repairs of simple breakdovms,

(a) llake certain all Camnon-Plugs are tightly connected
befors operating tirret.

(b) Brushes should be chahged when they are no longer
o i held up against the slip ring under fairly strong
*%7/ spring tensione

(¢c) Do NOT run turret for tost er adjustment viithonh
auxiliary power supply (C-10 Geasrator) which is
capable of maintaining full voltage whien turret is opere
ated wider full load. LOJ VOLTAGE IAY STLRIOUSLY DAMIAGE

THE MLECTIRIC COTOR AND THE I POWERE RELAYS

F 5 TR 8 R

. (d) On turrets without spare fuses, tie a bag containing
fuses to the Switch and Junction Box.

) When replacing a "blown" fuse, HAE CERTAILI YOU REPLACE
nD

IT JITd A GOUD FUSE OF THI bAHZ AIPERAGE RATTHG,

(

D

{£) Power Totors and the Glectrical System must ve protected
against rain water by covering the turrct.

114 0il ‘in the Dlectric ilotors: ‘011 isithe
e when not in its nproper place. Leaking

Do not Spi
S enemn;
Lfl*alllc oil may seriously damage bthe Tlectrical S"stem.

HEVIR OPERAT: THZ TURRTY 0O LOW. VOLTAGE,

A "fluttering® or clicking Main Power Relay is a sure
indication of low voltage, the result of which is great
damage to the svstem. 1f this occurs, turn liain Power
Switch OFF immediately.

Ih event of Electrical malfuuction, inspect the fuses,
If inspection discloses the fuses to be all good, then
use a Continuity Tester on the cireuit in question. Use
of simple logie #ill usually locate the trouble, since
the wiring ¢6f the Lower Ball is simple and free of
complication, ' ‘
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(k) The Circuits ars labsled and cen te followed throughs

(1) Interpiione swires are provided with labels
o

o
starting with the letter "T",

(2) Direct Current from Gensrater is labeled
DCG.

<3) Ground Circuits are labeled G.

(Hote: The Lower Ball has nc Safety Switches, 6 i/hen the
Hain Power Switch is turned QON, the liain Power
Relay closes and energizes the Tlectric iiotor and
Firing Circuits.)

~

[. /
‘ A A 2 f‘ 5
f?ﬁﬂ%hﬂq

: i

$ Moo i
e ,.z}~

D

) @

‘ {—u\lsj

(




PART IV.

GTLIERAL:

= Correct adjus
turret is a fine pi

(1)

.

< s
N2
~’

AD g BS ¥ ILEE TS

My

correct operation, - The Ball

o
v
iinery requiring expert care.

Hand Control and Limit Unit:- This unit should normally need
no adjustment. The handgrips. should move Ire eir‘with ut binding
and should return without drag to their center ‘

the unit doa;'Lot pa mple renui re;envs, it is probable
that the centralizin prings are loos:2 or weak, or that the
unit needs grease. I as, the whele unit will have to be

removed and se rmﬂ% by a maintenance mane.

£ R ., X
{Ureep Adjustment):-
Uneutral nositions for Azimuth
1d not mpve with the llain Power Swit
[~}

e ve
wresent, it is necessary to adjust for

o

ulpvation,
turned ON.
creep.

raulic Unit warm up for 10-15
to adjust for cr eep. .ihen
tse ZRYa nvurau iﬂ rate%, the turret siiall be
¢C “levation (This
revent the guns
Hlevation Creen

[

fvom str;sﬂug the ground
is present).
1. o nen are raquired te make the adjust-
5 ment. Onz to operate~*he turret, and one
i actual adjiustment.

ot

2. Remove the inspection plate, covering the
Hydraulic Unit on the wall of the turret
by loosening the Dzus fasteners.

Ll T £ S0 L IR 15 g VO iy
ohe Elevation Zsro flate:

ps

1. Zerc rote on the elevation unit is set by
turning a screw cn the control assenoly,
on the left side of opening.

2. Insert screwdriver in the adjustment screw
on the control assembly for Ilevaticn and
with llain FPower Switch on, adjust antil
Zero rate comes.

3. How apply full Ulevation rate by moving
the Aaﬂa&rlps to their extreme )os*tions,
then releasing handgrips to see if turret
still creeps in Tlevatlon.

L. It may be necessary to make several adjust-
" ments before determining the bést adjust-
ment for zero rate.
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(¢) Setting the Azim atn ée o Rate:

1. Repeat the above procesdure for
Azimuth makin* the adjustment by
rieans of a knurled thumb screw cn
the control shaft, to the right of
-the opening

£

. .hen the »roper adjustment has been
Le 1nna, tichten the leck-nut on

1, Reeheck the elevation zero adjustnent
to see that it has not been disturbed
durinz the azimuth 1dju5t1 ent.

\O

Lo hen zero rates are both set, it
shawld be nossible to vary the speed
R Al R . 4 ’
of the turret from =45 degrees/ssc .
in hzimuth, and 0-30 deyrees/sec in

- b
—'.J.l.":‘. & .;.L"‘I’l .

(3) Elevation Limit Steop:i- iait stop Jrevents the turret from
going beyond the prescribed 1rmits 41 41uvat10L 0 and =50
degrees. Rubber si r outside of the turret
to prevent large over-runs. a*ﬁuctmﬂnt of the limit
stop, neither of these rubber qto i

id hit as the turret
is driven under power to the Ll”ltJ' fHu top bumper should be
set very close Lo the llrﬂts so that the gun bosses do not
striks the andﬂrvii of the ‘airplane fuse when. the turret

ig driven u , or by handcrank.

THASHUCH AS it

'LSJLT ADJUST: BT, IT SHOULD

1ROV Ty e YR L% ) e ™T -

HCT 31N14YLW)JL‘H‘ ABSOLUTELY NECCTSSARY.

T oAy EA Y ;q‘r- i o1 ¥ g b3 S hca ek Sile “rqurh»w TT r ™
uumMALut, tl ; 10 ADJUSTHENT UNLESS THE
HAND COWIROLS 1..:.*}: BTE C G, ‘

(L) Setting the Limit Stops:

(t

(8) Set the turret on its zero position by Lining up the
serive mark on the azimuth housing of the turrel with
ribe marx on t“n li”ﬂb sluminws plate which is

ened to the of the turrets.

(b) Disconnect, (at Gear Box end) the flexible shaft which
contiects the gear box on t 2it side of the turret
to tihe leit of %8 hand control and limit unit,

urn the flaxible shaft counter-clocluwise until it is

sh tlie flexible shaft spline into the
poar bBox ond, and tighten the coupling.




(5)

~RESTRICTED-

(e) Vihen in-flight, run turret up, then dowm under full
(a)

power to Chcck operation of the limit stop at the
0] and 90 deprce sxiremes.

(£) It may bz nccassary to repeat tnc
procadure several times before the
be made .

tting and meshing
cst adjustment can

(g) “men thes best adjustment has been decided upon, set
the top bumper with very little clecarance at the zcro
limit so that Eh: zun bosses Jdo not strike the aircrafs
surfacec.

OTB:; (The ge

el
parcn)

It rci“rrﬁ1 to above
lien the wlexi-glass
Lurrsu is rcmoved.
when the suns are not
>» found most converi—

m ;;,
= |
QJ
R
@
=
o
=
t—l
b<
}.l
« g
&=
(:)
®
2

platc' on the icio si‘
They arc also czasily
elr mountings.

ient to make the limit stop adjustment before the
guns arc installzsd. Therc should be littlc if any
nozd for later adjustments.)

Fire Cut-0ff:=~ The firc cut-off cam should requir@ little adjustment
since the cam is accurately fastennad te ths Azimuth Ring Gear at the
factory.

1wt b2 removaed from the
SCes 3 pinion gear of the

th FubO“C to taﬁ ring -gea¥, the cam

ig corrcctly alirsneds The it probal causz of improper cut-off

is due to the cam beingz dented r the turret Ysag “Luv A cdretl
check should ba made whon g installed, and approximate
checks at other ragular Lﬂu,‘leq o see that the guns are Teut offh
by the opening of the firine circuit when pointing at rostricted areas

TR ¢ 3 IR E R e S vATa P o A i - i T ™
.‘.:‘chb_‘_o L.)‘Jf i ',II Ly "\.'..J. Hd Battate b @ JS ;:C_ﬁ DLl Ul S;J.Gu ALas g Ciu.ﬁx [J ”O...t ie

ring
turret is ;ropsrl loﬂ"*“ﬂ wri

(a) If adjustment i neccssary, set turret
degroog in Azimuth and adj screw
cut off is }

desrees,

otrtalzyzx
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ATTITD A
GEHERAL:

t is essential that the nersonnel charged with the operation and
maintenance of" the Ball utrret understand the safeguards provided, and the
proper routine to be followed in operating and main itaining the turret. RO

OlE “()ULD ATTEAPT 10 OPERATE: THE BALL T?fRR"T JITROUT BUCOLING FAIILIAR II H
THT INSTRUCTIONS COWTAINED IN THIS BOOKLET. SERIOUS LiJURY WMAY RUSULT

INCORRECT OPLRATION.

LiSTRUCTIONS FOR E{TERING TURIET

1. Remove Flevation Hand Crank from its clip and
'y
attach to ghaft. 3e sure thab hand brake is

lockad.

43

7

2. ove Tlevation Hand Clutch to IN position.
{It may be neccessary tc loosen hand brake ‘
ang rock hand crank back and forth before
hand cluteh can be moved to IN position.)

3. ove elevation Power Clutch to OUT position,
asing clutch handle, then replace handle in

its clin.

Li. Loosen ZTlevation brake slowly while holding

‘i;~;5 Elevation Hand Crank firmly.

‘\\« ; b :

N 5. Turh Blevation Hand Crank in down direction

b until turret revolves to low limit of =90
Y

BEer=8 . degrees,
‘.|_;‘\" ™ bed - 44 s o e T

W At A 6. "hile holding Flovetion Hand Crank, open

turret door, reach inside and move Elevation
bl
Power Clutech to IN position.

7. To test power cluich, step on seat with full
& 3 ).
weight Dearing down on it, and jump up and
down a littla to make certain the Elevation

TN

Power Clutch IS IZHGAGED.

8. lMove ZBlevation Hand Clutch to OUT position,
then remove Dlevation Hand Crank and replace
in cLus cLlip,

\O

. Bnter turret, and close door securely. Be
sure door handlzss are pushed all the way up
and that' turret door is locked before turning
VAL POVER AND SIGHT SJITCH ON.



KEEP YOUR CLUTCHES ENGAGED
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INSTRUCTIONS FOR LIAVIIG TURRE

1.

SO
.

#Stowed Position: ‘/hen the guns

5y

position. LEV
TiKE OFF AlD

Drive turrct to low 1imit of TWlevation, -90
degrees.

Turn Sight Switch and Hain Switch OFF.

Open door and LEAVE turret.

Attach Elevation Hand Crank. (fGxterior)
Move BElevation Hand Clutch to IN position.
wWnile holding Zlevation Hand Crank firmly,
reach ingide turr,t and mcve Elevation Power
Clutch to OUT position.

Close and latch turret door,

Turn Dlevation Hand Crank and elevate turret
to upper 1limit, O degrees. .

Lock 3levaticn Hand Brake, and Ungage Dlevation

Power Cluteh with clutch handle. The turret
will then be in stowed position¥,

srs votnking at 180 degrees Ag and O degrees

Bg, or straignt Lt towards -whe tail, thej are in stowed

YT OHIN 8UHS POINTING JO0W. DURING
THAY WILL HOT bLEnh THE GROUND

w7220
- s R
} ’*'/ :



MAKE SURE YOUR DOOR LATCHES ARE SECURE
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LUYUBRICATION

PAR? VI.  LOWER ‘BALL T URRET

GENERAL: 0Oiling is a very necessary and important part of the maintenance

of the turret. However, it should be kept in mind constantly that

excess oil or grease must be guarded against.

(1)

(2)

(L)

(5)

(6)

(7)

All parts of friction should be given a few drops of

Univis oil #5k.

The Foot Range Control Assembly, Hand Elevation Drive
Unit Assembly, Azimuth Gear Assembly (hand.cohtrol).and
Elevation to Sight Gear Assembly all require Beacon M=285

grease,

The self-aligning bearing at the top of the supporting
frame-work and the Elevation trunnion bearings were
packed with grease when assembled at the factory and
should require no regular attention.
are disassembled, they should be partially filled with

Beacon 285,

The exposed Azimuth spline coupling should be kept greaser
at all times with Beacon 285,

The Hand Control should be oiled occasionally by removing
the two covers and putting a few drops of Univis #L8 oil
on the bosses through which the Elevation gear rack
A few drops should also be placed on

plungers pass,

centralizing springs to prevent binding.

All of the gear cases should be partially filled with a
grease meeting specification An-G3,
such a grease is not available.

be used,

The Hydraulic Units should be filled with Air Corps Spec, .
3580, Color Red, 4, B or C, depending upon climatic

conditions.

m—

If any of the units

At the present time
Pinola Beacon Me=285 may




A - SeLr ALigNING Bearing @

B - Cover PLaTE

C - Chain Drive

D - ELevaTiON PoweR GEAR

E - AziMmuTH Power GEAR
F - ELevaTioN HAND CRANK
G - AzimuTH GEaR

H- PinioN GEAR @
I - AzimutH Rine Gean @...
® SPEC/AL NOTE ~

D0 NOT LUBRICATE
MOUNTING AL

THESE PARTS
»

BOLT AND &3 ity

BRACKET , &

ECCENTRIC
ROLLER

LUBRICATION DIAGRAM
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PART VII.
SERVICING AND ARE OF THE HYDRAULIC

SYSTEE:

@GR ERALS

Every precaution must be taken to see that the Hydraulic Unit is
fﬁlalmﬂlrmpnpm*wmmtofoﬂd Failure to service this unit may result
in power failure under critical conditions in flight. Use every precaution to
prevent dirt, dust, or other foreign matter from entering the turret. All
cover plates must be kept in placz except during service operations. These
operations shall be carried out in as dust free surroundings as possible.

.[‘
i

1. Inspecting for Leaks:- During high altitude flights, air

: is bled from the hydraulic units due to changes in atmos-
C) L. vpheric pressure. The oil nmay go dovm a bit, due to reduct-
1

o ion in volume. THZ GUNHER 1IUST CONHSTANTLY BT 0il THT LOOK-
N CUT FOR LEAKS. During normal operation, the lines will
.& bleed one cubic centimeter of fluid during every ten minutes
A of fl*@huo This is considered a normal operation. But, if
‘ L exees i 0il leak from the units, they must be
stovoeg

2. Filling the Breather Tank: - The oil level in the Hydraulic
Breather Tank, which is common to both hydraulic units, is

A, checked beforz and after each flight, and filled in the
s o AR following manner;

(a) Remove Cover Plate over the Hydraulic Unit after the
turret has been run to O Eg, that is, with guns level.

o=

" ;( (b) If fluid. is not .visible, then fluid must be added.-
\ :
SO (c) Remove the two 1/0% pipe plugs from the bleeder tubes

which attach to the Blerder Tank and remove the breath-
er plug in the tank.

(d) Stuff rags underneath . the breather tank to prevent
0il, from drioping into the Ilectric HMotor. ’

(e) Insert a safety wire, and pour CLIAN UNIVIS #i0 OIL,
(Air Corps Specification 3580, Color Red) until the
oil leval is well up on the window.

(£) Bleed the Unit as folloys:

(1) Close one of the breather lines with one
finger and apply slight pressure to the

R opening of the tank bV'bloving with the
Lx"‘%a \ mouth until CLZAR OIL, FRTE OF BUBBLES,
i A runs from the cpen brcataer line.

N
2
g e
N ~
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(2) Repeat for the other breather line, adding
0il, if necessary.

(3) ‘hen both Vicker's Units are completely
filled, blow oil through one line or the
other f”om the tank until the oil level is
Just vieible at the bottom of the window. ™

(L) Replace the three plugs and safety wire then,

(5} DO WOT ALLO/ OIL %0 JRIP INTO THT TLICTRIC
MOTCR.

Hydraulic Oil: Uhenever oil is added to the Hydraulic Breather tank,
the unit Wust- be bled, It is suggested that the gunne,
T

(=L

keep a rag in the turret to use for wiping up any

drippings of W

‘,_l

(a) llake sure the Hydraulic 0il used in FPilling

' , the Breather Tank is clean, and of the
correct type, ACS 3530, Color Red.

(b) Never dilute or mix the oil.
(¢) Spilling oil on Plexiglas is harmful,
(d) Don't spill oil in the turret. Every effort

must be made to keep the Lower Ball turret
clean; free of dust and dirt.
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PART VIII. M)
PUE  CARE AND 8BRYICING ®F 'PLEITGLASS

GENERAL:

Cleaning the surface of Plexiglass is comparable to cleaning the
+ the finish of a fine antomeobiise Tt is just as susceptible to damage as
the finish on the car if imroper methods or cleaning agents are employed q
Even a light coating of dust or salt spray should not be wiped dry because
of the tendency of small particles, when rubbed over the surface, to cut hair
ine scratches,

(1) Cleaning Plexiglass:- TIf the surface is covered with oil
or grease, clean with a small quantity of kevosene., NEVER
USE CASOLINE, NAPTHA OR CARLON- TETRACHLORIDE. THESE SCLVEH]
WILL DIOSCIVE PLEAT~GIASS. ; = G
(a) First flushk the surface with clean water or a mild
soap solubion, then rub it lightly with a grit free

soft cloth, sponge or chamois. Cellulose sponges
are excellent for this purpose, ‘

A\ wse . -
(b) Rinse with clear water,

5

(c) Folish {
- automobdle.,

»lass with Simoniz or DuPont Duco No, 7

*

g3

¢ N\ (d) To finish a high polish and protect the surface use
s , a good water emulsion wa This final application
0 BRE Sme is usually done by han b NOo+ polishing waxes will
b eifectlvovv f1ill tiny hair scratches and make them
’ : Of less apparent. The wax also malkes. Plexiglass more
4\ resistant to dirt and dust particles,

(2) When operating the Lower 3&11, take care not to rest your
feet on the Plexiglass, This only results in scratches

and mers which you will have to rub out by hand upon landi

not to mention the more important fact that vis 1b111ty Wslt
not good through scratched windows,
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SCRATCHES

Do not sand unless absolutely necessar
to remove mnow scratches

Hold Sandpaper by smooth

rubber or wooden block moawa%
\?S.& Excess \.»/“ .Jb/vlﬂ, ; AR
< Pressure [ —>< : B Saper

/m-’. K 3% Sand with

<_+—*~ Rotating Motion.
and over wide area to prevent optical distortions

QRight >~ Wrong

i 8 FINISHING

é Hand
Q\rmn,mm%%%—_m A_M\wrmn_m m:mm:.w

i

(320A)

7
Buff with abrasive body cleaner with n\\\\. M

and tallow damp pad or cloth %

® Appl @i, - 1
Buff with tallow >:%°N~ov.__n body polish, /M&J
1

- T
® | necessary to remove deep scratchés’| @ ~
\@\ Fine Sandpaper @ooa) | (#004) Fine Sandpaper
@? e \»vm?\r:»o.:e_u.__a@ :

only with pad or cloth.

ﬂ Do not sand unless absolutely soRea; / J
[
[

[ S

® () ‘
Polish with dry buff Polish with dry clean._~7/
A@H \Wb_mm& Nw.mn cloth Avoid Nl.w /n\

Oomwmmemmzmm-m_umw Coarse mm:mmum@mvm_, i § \ |

Excess Pressure in sanding or buffing will burn Plexiglas

Excess Pressure in sanding or buffing will burn Plexiglas

5% 2=

CRACKS

N Al the strains which. -
originally caused crack
are concentrated at
this point~ »m:&.:m to
extend crack

Therefore -, Each crack occurring
x oo at any hole or tear
*~ Drill asmall hole drilled in same
> at end of crack manner
to distribute,
strain over wider Section“A™

area.
./Esnxah\»m or
ACETATE
Wire .
\ Hwﬂ:h.~ crack Acetone Patch
&7 .~ torelieve strain Nv:m%\ﬁn-:nw\
At NS@Q@R‘&
AT
27 ez ., "
Section A

e PATCHES

Patch and hole . . Patch should be of
% should be trimmed W ST thicker material

~—— with tapered edges * X Patchtapered on

3 48 / sharper angle

than material

Ia.m» wlmmnlm of Patch ; A
until soft and force it During cementing pressure
in hole. Hold it in place need be applied only on top
until cool and hard to surface. Taper assures equal
assure perfect fit. Then pressure on all sides.

After cement .
has hardened
dges level with

remove patch for o .
cementing bath O
sand or file e

U W— —L—Lm surface.

Drills, like all machine tools,should
Pea ikl Shape of Patches
€

actionon t exiglas For Cracks

& E Patch Patch
. ForRound Holes 0

Ordinary Metal  Grind d Gri
Dl i Cloyc /i
.Kma—:

For Tears

angdle or h
% a3 Patch

SERVICING PLEXLGLASS

6¢
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(6) Instélling link Ejection Chites:= A special link

e jection chute is provided “rom the gun to the ejection
passageway, The chute is mounted on the guns between
the link stripper and the fromt ammunition stop and is
held in place by the belt feed pawl pin, When installin
the link ejection chute on the gun, the belt feed pawl
pin should be retracted, the gun cover opened and the
chute 'inserted in position with the tongue forward. The
pin should then be replaced and safetéded. :

(7) Installing Firing Solenoids:

(a) Solenoid type G-LA: The firing solenoids. of
This type rust be installed before the guns
are mounted in the turret, They are mounted
on the tops of the firing solenoid adapters
with the electrical connections forvards Firs
remove cotter pin and loosen the large nut
on the firing solenoid, then mount the solen=~
oid into the adapter by inserting its back
lug into the rear slot of the adapter, sliding .
the solencid forward until its f¥ont lug is
engaged in the front slot of the adapter, Pus
the solenoid forward against the adapter
mounting screw heads, then tighten the large
mut on the solencid and replace cotter pin,:

(b) Solencid type C-ll: Buffer tube mounted,
v+ Remove pin and panel from window at top of

back plate. Mount safety latch on back plate
with special 10~32 screws so that spring
bears on buffer tube., Then depress safety
latch and raise trigger bar lifter with the
fingers, Slide solenoid forward until the sh-
oulder on the core (which is immediately
behind the trigger bar lifter ) comes in
contact with the bottom edge of the window on
the back plate, and safety clamp enters slot ‘
in core when released,. Vith core approximatel
in the center of the window tighten two bolts
on the clamping ring.

(8) Installation of Guns:w The gunner is required by all
Operational Training and Combat Units to install and
clean his machine guns,. This will necessarily mean that
the gunner will remove the guns for cleaning and service
ing after each mission, and install them before bore=-
sighting, another pre-flight operation,

(a) The turret will be in approximately its zero
position in Elevation. Remove the two plates
“on the ball surface just in back of the rear
trunnion supports, Remove the gun charger
pulley brackets near the rear trunnions,.-
Push the guns through from rear to front of
turret, .with the trunnion slides fitting in
the rear trunnion supportss. ‘hen the guns are
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el
in place, screw im place and safety wire the
front trunnien wg@t2, (Outside bolts on frowd
gun trunnions are secessible when small oir-
o cular platas on vupside of ball surface are
Ed removed.) Replace the gun charger pulley

brackets and fasten the gun charger cables

to the charging levers with the bolts provided
on tie cables, them insert cotter pins in the
belts.
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LOADING AMMUNITIGCIH

1. Ammnition Boxes and Chutes: Each gun is provided with ar.
ammunition box and properly shaped chutes for feeding
armunition to the guns and leading away the links and
fired shellse.

(a) The top ammunition can is for the left gun and
has a maximum capacity of 675 rounds.

(b) The lower box is for the right gun and has a
maximum capacity of 500 rounds.

(c¢) The ammnition is fed with bullet end dowrwrard
from the boxes via the chutes to the guns. The

mmnition is fed to the left side of the left
gun, and to the right side of the right gun.
New guns are normally assembled for .left hand
feed, so it will be necessary to modify the rigl
gun as cdescribed dn page 40.

(d) The gumaer manually charges the guns by means
of charger cables which are fed over two sets of
pulleys and terminated in handles. The gunner
grasps the handles and pulls back to M"cross
charge®" the guns.

(e) M2 Links are used exclusively for belting, The;
are black in color, and are very flexible. Ml
links, light in color ARE IIOT TO BE USED UNDIR
ANY CIRCUISTANCES,

2. Loading Instructions: Belts of ammunition must be even

ond free of kinkse 99% of malfunctions can ke avoided

by a careful check of the ammnition before loading for
tight links, short rounds and deepset primers, ALTAYS

CHECK THE AMIUNITTION,

"(a) Run turret to O Ege

(b) Remove plate over the ammunition boxes by loosen-
ing the four Dzus fasteners holding it in placee.

(¢} Placing the SINGLE IINK END in either bottom
corner of the box, belt the ammnition one layer
on top of another, Maccordion style", until the
boxes are filled to the tope.

(d) Take two short belts (one for each gun) of appro:
imately 35 rounds each, dropping the DOUBLE ILINK
END of each belt down the chutes, so that the
irst shell is forced over the belt feed pawl by
the weight of the succeeding shells, The gun
cover need not be open. Two or three attempts
may be required before the first shell is



; :YOU'L.L HAVE TO DO IT YOURSELF
KEEP IT CLEAN
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properly engaged. If the mouth of the feed
chute 1s damaged or dented so that the loading
cannot be accomplished in this manner, a hook
made of heavy wire can be usad to pull the first
shell into the gun.

. (e) Link the short belt for each gun to the main
ammunition supnly in each boXe

(f) Replace cover to ammunition boxes, MAKTNG SURE
'THE FOUR DZUS FASTENERS ARE SECURELY FASTENED.

CRY o)
(2SS i e a% 4
HESIOHTING
e "

| ‘f’m
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PART XI. THE COMPUTING SIGHT AND

PLEXIBLE SHAFTS

GENERAL: Since there are but minor differences in the construction of
T=3 and K-l Sperry Computing Sights, the sight will be referred to as the
Sperry Caliber 50 #utomatic Computing Sight.
‘ l
(1) The K-l Sperry Computing Sight:- The sight is fastened to a |
mounting bracket located between the two guns and under the |
Hand Controls. The gunner sits in a seat directly behind the |
sight. A large circular glass window is provided so that the
punner lcoks through the sight directly inte a large field of !
view outside of the turrete The sight switch is located on the i
front of the sight. Directly below the sight switch is the
sight rheostat vhich is used to control the intensity of the
sighting image. The target dimensicn and range dials are on
the left side of the sight.
|
|

(2) Installation of the K=l Computing Sight:- A mounting frame is.
provided in the turret for mounting the sight, Remove the
mounting pin from the sight and slide the sight forward, until
the mounting pin hook on the sight engages the 3/8" pin in the
mounting frame and the mounting holes in the sight., “hen the
sizht is evenly and solidly mounted, smap the mounting pin leve
into the sprinz latch. The flexible shaft and cannon plug
connections are never made until the sight is mounted and the
boresighting operation is completed.

(a) If the mounting pin binds before it can be
inserted, lubricate the pin with Alcoa
thread lubricant,

(3) Connecting the Ilexible Shafts:- Serious damage to the Sight
and Flexible ohafte will result if these instructions are
not carried out to the letter. &

(a) Azimuth Tnput:- Locsen Azimuth Flexible
. and pull out of Gear Box Znd, Then
conn=ct one end to the Azimuth Input of the
Sight. before installation. After install-

ation, connect free end to gear box,

(b) RElevation Input:~ Connect the free end of
the Ton Flexible Shaft to the Input
in the Signt. (One end was already connect
ed to the Llevation Gearing at the left of
the turret).

(4) Connecting the Range Imput:- Connect the free piecce of flexibl
shatft to the range inpot of the sight (on the same side

as the rectangular window) and rotate shaft until the range

reading is as far above 1000 yards as it will go (Range Stop

will prevent it from going too far). Thenwith Range Pedal
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pushed AII T WAY DOWN, connect flexible chaft to Range
-Pedal Input and let Range Pedal up SLOVLY.

NOTE: Make $ure the Range Flexible Shaft is routed sc as to be
free of kinks and sharp bends which would cause jerLy action
and binding of the foot pedals Best routing of tLe an.L

Pit

tting on the sight, across guard

Shaft is from right angle f
to foct range pedal assembly.

o~
e LR

b
A i
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GEMERAL: A mistaken idea exists reg ard‘ng the prediction rate of the Calibe:
50 Computing Sﬂ"ht. The prediction limitation of the sight is 200 ifils. This

.

statement has frequently been misinterpreted to mean that the Sight will no

predict correctly when che tracking rate of the turret exceeds 200 Mils per
second., The tracking rate of the turret for which the sight will predict
A correctly varies from 150 ifils per-second at 1000 yards to 870 ils per second

at 200 yards  range.

RAIIGE TILE OF FLIGHT PREDICTION “Wrzml RELATTVE TRACKING RATE C
(YARDS ) t (SECCHDS) (MIIS) SPEED (MPH) OF TURRET
TARGET (MI1S/SEC. )
1000 o W 200 gy 150
| 800 1,00 200 327 200 .

400 .75 200 327 267

500 60 200 341 333

ele) l7 200 348 425

200 : o 23 : 200 355 870

In column one are values of range from 200 yards to 10C yards.
Column two gives the corresponding time of J'J;'u for each value of range,
Column three is the maximum prediction that ‘the 51ght will calculate. Column
four gives the maxinum rel'tlve target speed that the sight will predict for
at different ranges, THEREFCRE, AT VERY CLOSE Wu“u;S, THE MAXTMUM REILATIVE
TUREET SPEED THAT CAN BE TRACKED IS ITIITED BY THE TURRET RATHER THAN THE .
SI\IL'J.

FIEID CHECK OF THE SPERRY COIPUTING SIGHT:

In order that the gunner may always have the utmost confidence in
his equipment, it is considered a good policy to ¥field check" the installatior
and adjustments of the K-3 and K-l Sperry Computing Sights, These checks are
not absolutely conclusive, but are an excellent indication of the apparent
condition of the Computing Sight.,

It is not possible to check the "lead" prediction without special
apparatus. lHowever, we can check the Ballistic predictions, therefore showing
Ballistic Cams are set up correctly under actual combat conditions. The
checks should be made after accomplishing the boresighting procedure,

All Sight Inputs must be correctly connected, and the Sight
lotor - Running.

(1) Check correct reading of Elevation and Azimuth Position Dials

n

when turret is at 0O A gy 0-Eg
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i

(2) Check operation of Sight Light and Rheostat.

(3) Check operation of Range Mechanism.

(5)

(a) Target Dimension Dial operates smoothly from
20 to 60 Tt

(b) Range Dial operates smoothly from O to 1000
yards.

(¢) Reticle lines appear approximately as an offse
cross, with Range Dial reading 1000 yards and
Target Dimension Dial reading 20 feet.

(d) The distance between-the Vertical Reticle line

should be approximately the width of one line,
upper Vertical Reticle offset to the left.

Check setting of Ballistic Cams, Deflection Dials should

read

£

K-l

Check

Lials

C Ag, C Eg, under the following conditions:
Range 800 Yards.,

Plus 320 }4ls Elevation (To be read on Elevation
Position Dial.)

0 MH1s Azimuth (To be read on Azimuth Position Dial
Range 800 Yards.

340 Mils Elevation (To be read on Elevation Posit-
ion Dial.)

3200 Mils Azimuth (Detérmined by lining up O degree
Azimuth Scrive lark on Trunnion Susnport Casting
with 180 degree Lord Shock Mounting.)

tension on slip clutches and pressure on different-

(a) Apply Azimuth znd Elevation rates separately,
With rates apnlied suddenly, Deflection Dials
should snap off staticnary position immediatel

(b) Stop turret suddenly, rate being fed-in
ceasing, Deflection Dials should snap back to-
wards initial setting immediately.
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he term BORISIGITIN b, as used in these instructions, is tc be
considered as signifying exactly what the word implies; that 1s, SIGHTTHG
THROUGH TU BORES in order to corrc"tlv and exactly align each zun with the
other, and so to set both "unw that they are in th-ir correct relation to
_the turret. Guns that are properly boresighted with the turret must meet the
following conditions. S

1) Guns must be parallel with each other in the horizontal plant
: X
2) Guns must be parailel with each other in the vertical plane.
‘ i
(3) Guns must be in correct relation to the turrets
When th se. conditions ars met, particularly the latter, the
safety factor of the Fire Cut-0ff Cam is maintained as nriﬂinle" set by the
Y
manufactursr within strict and precise limits. Any deviation of the guns from

the three factors listed will introduce errors into the zone of Fire Cut-0ff
which will give unsatisfactory fire ;Ju'bi.um that will automatically lower the

accuracy and fire power of the turret. A turret incorrectly BORESIGITED will
also present the danger of shooting into tu“ airplane structure with probably
loss of life - EVIH THE L0SS OF THED ENTIRE SOMBIR AND CRI.

zach other, and
{AILIONIZED with the
1 a nronerli harmon

“hen the guns are ““oge rlir BORESIG
with the turret, the K«h Avtonatic mnutlug Sizht

line of fire. A turret thus bLoresi 1t\ P in e

.J -
ized sight, is equipped to deliver the 1 which it has been
degigred.
As stated in paragrapih u“e,»uUR ISIGHTING indicates the alignment

| of gun bores produced by qu~t*ng through them, usually at a common barget at a
gredt distance, i.e., 1000 yards or nore. {The convergence of fire at 1000 yarc
or more, is merely an uv»drar‘ ' iCiction of the condition listed avuve,
since reflection will show thatb > th tical li.ie of fire resulting from
parallel guns will be shifted only 131.;, inche:s zach side of the point on which ,
guns are sizhted. And this slight diffsrence is inconsiderable at 1000 yards
Or TOTe.)

important step must be taken
and to alizn the guns teo

(1) Measure distance between gun bores. The correct distance is

28" from AOB to AOB. If t iis distance is corrsct, a horizor

al adjustm,ht will not be necassary. The lorizontal adjust=

mmnt nust be made first, o1LCC the vertical bolts hold the
izontal block tight until locsened, 3

A”z?\ (2) If a horizontal adjustment is necessary, loosen the vertical
adjusting bolts uutil the desired adjusitment is acquired.
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(3) To test the vertical adjustment, run guns to O Elevation,
and place a bevel protractor on top of each zun receiver
(first obtaininz the degree of tilt the ship is in), and
adymtthegmzmmn up or dovn until the guns are at 0
Elevation in relation with the turret.

(LL) Be sure gun adjustment mounts are very tight.

L‘J

GUIIS ALD ALIGNIIIHT O” COMPUTING SIGIT TO GUNS

BORESIGITILG Tl
(l) Remove sight from turret and place on work bench.
(2) Inserting a flexible shaft into the Tlevation and Azimuth
Inputs, set boti Deflection Dials until they read exactl
s 2 o

‘ZEYO o

(3) Inserting a flexible shaft into the Range Input, set the
Range Dial to read l?. (1000 yards)

(L) Set Target Dimension Dial to read 20 Feet.

(5) Remove Sight Lamp Cover and Lamp Housing, (So artificial
Light can be useds) ' ‘

(6) Clean Combining and TFilter glasses with optical tissue and
replace in sight.

(7) Remove Plexi-glass window over deflection dials.

(8) Sight through nount g nii holes at targot 1000 vards or
more away. Then b” means of thumb screw, adjust sight re-
b J
ticles UNTIL THIY ARE O Tnj SALTS lAZ},r I55D 'THROUGH THE

HOULTING PINN HOLTS. Iiake CTRTAIN the deflection dials re-
main at zero during this adjustment. (¢qseru1n~ a flexible
shaft and holding tight to the free end will prevent the
de{fl~ction dials from turning)

(9) Uow, using th~ Azimuth Hand Crank and the “xterior Zlevation
Hand Crank, manipulate turret until loft gun is bearing on
a selected tarzet lOOO yards or more away.

(10) It is necessary to remove the G-~11 Solenoid, Back Plate,
Driving Spring and Bolt from each gun before the above
operation.

(11) As soon as the left gun is bearin; on the target 1000 yards
or more avay, encege the Azimuth Power Clutch and set the

Brake on the Exterior Flevation Hand Crank. Then look

throuch the bore op the right gun and sece if it is bearing or

TITQMT 4T

the same target as the left gun. If not, a S/HMLL ADJUSTAHENT,

is permitted to brin tne right gun to bear on the same

tarzet.

(12) When the guns are both bearing on tie sane target, install
the computing sight in the mounting cradle. (Do not connect
inpute. or cannen-plug,) ..
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(13) Inserting the trouble lamp or flashlight into the Lamp

Housing (*qau the reoticles will appear on the combinring
glass), check to see if the reticles are oan the same target
1000 yards or more away, on which the guns are bearing.

= (14) If the reticles are not on the target, then they may be
gg' T adjusted to bear on the target by means of the thumb screws
~ on the shafts of the J?Llﬁctlon Dials, HAKING SURT THE
Q) DETFLTCY TALS ART HOT PULLTD ATJAY FROM ZERO DURING THE
ADJU lake sure that the reticles in the sight line

upon the target on which the guns are bearing with the
deflection dials both reading zero.

o st

y (15) Remove Sight from turret.

ALIGIRIGNT OF SICGHT TO THE TURRET:

(1) Run o exactly OEg OAg, by lining up scribe marks,
power clutches.
¢ Fire Cut-Cff Pin is in the notch on

Fire Cut Off Cam, the turret is at OAg.

(2) Insert flexible shaft into Tlevation and Azim L Inputs, and
set Hlevation and Azimuth Position 2ials to read EXACTLY ZERC

(3) Turn Range Dial to read as far above 1000 yards as it will

g0 «

ing the Azimuth Input Shaft to

(L) iount sight in turret, connecti
atch nmounting pin securely.

the sight before mounting.

(5) -Connect Tlevation Input into sight and Azimuth Input into

gear box.
(6) Connect Canncn Plug to Sight.

(7) Connect Range Input to sight and then to Foot Range Pedal
Assemby, WITH RANGT PEDAL HTLD ALL THI TTAY DOVN ANID RANGE ‘
DIAL RUEADING 1000 YARDS PLUS.

(a) Range Input must be routed so as to be free of
kinks, and safetied to prevent bolt stud catching
it as guns ars firing.

(8) Turn on Sight Swriteh and :lain Swité¢h and adjust sight rheost:
to desired brillianc

(9) Replace guts for cach gun, back plate, bolt and driving sprii
atuach charging cables and replace G-11 solenoid on right
gun. Then replace t qn guard plates and inspection windows.
Solenoids should be timed and tested at this time to insure
proper operation.
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When malfunctions occur
P

EDIES

" Listed are a series of "symptoms" their probable cause and probable
the gunnsr must use logical reasoning

to quickly locate the difficulty and revair same as quickly as possible,

S tam

SLUGGISH

QPZRATION

DEAD SPOT I COLITROL
HANDLTS

TURRET ROTATHS IN
GRONG DIRTCTION WHEN
HANDLES ART HOVTED.

GUN SOLENOID WILL NOT
OPERATE TN FIRIIHG

W o
RKEYS | AR DOPRTSSED.

(a)

(o)

(c)

(a)

(b)

FN
o’
o

(d)

(e)
(£)

Probable Cause

Low oil level in hydraulic
unit.

Dirty oil in hydraulic unit.

Low o0il level, or dirty
fluid in hydraulic unit.

Backlash in Hand Cohtrol
Mechanism.

Faulty Voltage Regulator
in ship's circuit.

Linkages between Hand
Control and Hydraulic Uni
reversed.

Agzimuth Bevel Gearing inside
Hand Control Unit reversed.

Power Switch .and/or
I

Selector Switches OQFF.

Guns are pointed towards
restricted area.

20 Amp fuse in Firing

(=3

Circuit "blovn out."

Fire Cut-0ff Switch stuck
QPN

Firing Switches defective.

Burned out Solenoid.

B e A SC Gl o) el MR i et A et ) s Bl e g L gl R A i

Remedy

Refill and blow. oil thr-
oush bleeder tubes.

=
as

Same sbove.

Same as above,

ake sure that linkages

to hydraulic unit respond
to small movement of hand
grips. If not, remove

Hand Control Unit, take off
mechanism cover and inspect
for backlash.

Report to Radio Operator,
and Flight Engineer.

Disconnect and reassemble
correctly.

Remove Hand Controls, dis-
assemble and reassemble
gearing correctly, (The
gunner should not attempt
this adjustment unless
familiaz. with the correct
procedure,.

Turn on switches.
Change position of turret.
Check and replace.

Check with Ohmmeter.

Cheek with Ohmmeter.

Replace Soclenoid.



© Symptan

YICKER'S UNIT THINE
IN TITETR ELEVATION OR
AZTUTH ORt BOTH.

VICKER'S UNIT i#INES
IN BLIVATION

MATI POTER RELAY
ICLICKS! OR FLUTTZRS.

Pt

SLUGGISH :OVENENT
IN ELEVATION

Probable Cause

(g) Open cireuit in wiring

systemn.

(a) Low or dirty oil lavel in
hydraulic unit.

(a) Limit Stops not properly
seb.,

(a) Low Veltage.

engaged.

b) Dirt or foreign matisr
(b) g
lodged in Hand Rack.

Remedy

Check @ll connections and
use Ohmmeter, if needed,

Refill and blow out
bleeder tubes

Reset limit stopse.
Turn Main Switch OFF
DIEDIATELY.

Disengage clutch.

Clcan Flevation Hand Rack..
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Gk BUGRUEE TS

GENERAL:

Although the gunner is not responsible for the servic
the communications system,
of operation and wiring that he wi

The Tower Ball

ing of
it is necessary for him to know the principles
11 be able to operate his instruments.

1 from the rest of

gunner is rather isolated

the airplane, and his only means of commnicating with other crew rmembers
I 2 o

is through the Interphone,
important that the gunner be able to operate the interphone correctly.
Facilities are provided for connection of two way
between the gunner in the turret and the airplane personnel.
ments are connected to the
as described in

(1)

(2)
CAU

\,T/- o
S mwi
<4 e o ¥
AN

TION:

And because of this condition, it is doubly
instruments for use
The instru=
Terminal Block in the Switch and Junction Box
the Electrical System.

Microphone and Headphione connections:-
his instruments to the flexible rubber cables which con-
tain a jack and a block comnection. A throat type mic-
rophone is used in the turret.

The gunner connec?

Press to Talk Switch:~ This unit is Tocated just in fron
of the gunner's right foot rest. This switch is normally
open., ‘hen the gunner wishes to talk into the microphone
he depresses the spring loaded switch pin lever with the
front portion of his rﬂ"ht foot,

ey

During flight, check interphone and microphone
connections at regular intervals to make sure they
are comnected; and do not let your right foot rest o
the Press to Talk Switch unless you wish to talk
into the microphone,
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THE O0XYGEE BYSB®EU

Oxvren is 1ife st hi#gh altitudes. Learn to use it properlye
The- following G-2 Summary should drive this important
point hone.

Somewhere in mWo gunners flying in a B=26,
Australia: BOT USIdG OXY¥GUN PROPTRLY, during

a long nard mission, were over
come by Anoxia and the Pilot and
Navigabor were forced to man

the guns during the attack.

An oxygen <bpal"" th its conventicnal type valve
and indicator is ;Lov1dcu for vse in connection with the
gunner's oxygen mask, wnich is wern during high altitude
fiying.

An oxygen supply tank (500 lbs. rres ure) is fa.
ened 4o the outslde supporting framework of the ctrret
Anpropriate valves conngct the unit to f;?XlOlw tubing wivich
runs to a fitting in the wall of tha turret. Inside of the
tarrst, rigid tubiug is used to connect to the oxygen ve=
gulator which is within conveniant reach of the gunner, A

scond connection in the resulator has two dials with ‘points
The top Jdial and pointer show the altituc de readings wiiich
the gunner sets in manuslly. The gunner obtains the alti-
tude reading over the interphone system, and wheinn the proper
setting is made, an adequate supnly of oxyien is delivered
to the mask. The lower dial and pointer show the oxygen
pressure in the %ank, thus giving a visual safeguard againsi
insufficient oxyzen in the tank.

14 Qara:pfithe Oy*“ﬂp Swrstems - The oxvgen should be kPDt

. - (]
conpletely free of .

(a)

; Wi Jrease = to avoid danger of
spol wtux eous combustion and =xplosion when
in co“\act with high nressure oXygen.

Jatar - to prevent freszing of oxygen
quipment at low temperatures.

cher Foreign ‘fatter - to prevent cont-
amination of the obreathing oxx_ en.

2. ‘lubrication:~- Wo lubri
e "

cant which is not approved by the
Air Corps shall be usec

1 enywhere in the oxygen systen.

(a) The correct lubricant is Air Corps
Specification No. 40363.
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3. Seeling Compounds:- Leaks sometines develop in the
tube couplings. The couplings can be tected Dy putti
soap suds ontthen and wate n'n" {0“ buoo.w

£
(&

caled with

(a) If a leak is founa, it can be se
Sealing ‘onpound.

0

Air Corps Sp00¢11 cation Sc

i InataL¢lnc Chm Oxy"en JoLtLe:— The oxygen bottle should
be mounted in.the.clamp rings which are fastened to the
column irom the bottle to the fitting on the Ball turrei
Be careful not to put undue strain on the couplings
when handlinguthe’tubing and fittings. All couplings
shall be lubricatsd in accordance with Air Corps Specs=
ification No. 40363.

THE NEWEST LOJEE BALL TURRET MOUNTS DUAL OXYGTN TANKS,

NOTE:
: USED IN CONNECTION .JITH AN A-=12 DENAND TYPE OXYGEN
REGULATOR AlD MASK.
5
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1.

2.

PRE FLIGUT ALD T FLIGHT: QPIRATIONS ALD 50 HOUR ISPEICTIONS

. . 5

fatlon. TLO fol7ow1ng.vro sodure is recormended to

rs

Rre—rllg mt Op
insure sabtisi
conuliﬂ onss

(1)
(2)

e
I
-

(L)
(5)
(6) ©

10)

~~
'_.A

—~
N
S ~—r

actory ooeration of the turret under actual combatb

Clean al P‘ﬂv las and safety plate pancls.

Cﬁcck 011 1cvel iR bre hydraulic unit,

(&2
nd TWSPECT . FOR LoAKS. IN THE SYS

Sees that all hand cranss and clutch levers are in
their proper .pasitions.

1 R o ey "
Turn Sight Switch OK.
t $2 o e < L
Turn Hain Power Switch OH.

sck respense of Azimuti and Tlavation control
mechanisms by aanipulating the Hand Controls. (Be
care
the

Adiust reticle light on Computing Sight to
lesired 1liancce

Work Range Foot Pedal up and down and observe if
reticles move in response.

ilake aligmment of Sigi nd Guns by boresightings

not to drive the guns dovm until they strik

@

Load armunition boxes and push arpmunition devmn to gunt

Lift each gun cover plate and pull a ..unlu_on dovin,
i irst
pawl. Then close gun cover platese.

and sight for AT LIAST 5 minu

T
bcfore ta:'-oi¢.

MART

Turn Sight Switch Ol

Turn iiain Power Switch Ol.

~RESTRICTED- ~.._

O TEN'T ARAYE Foowt o T

tes




2. . “RESTRICTED- | 63
(3) Charge guns twice.
(4) Turn both Gun Solector Switches Oli.
(5) Wmen target is sighted, szt targei dimension
dial in sight.
(6) By means of hand cohtrols, move turret so
that reticles stay on the tarzet, “tracking

the target."

(7) Operate Foot Range Pedal until reticles
frame target.

(8) Close either firing key.

(9) hen ammunition is used up, charge guns at
least twice to make sure that nec live shells
are left in the guns.

(10) Turn both Fire Selector Switches OFF.

s (11) Leave turret as described. Final position
VHEIAT e

—~ 1T e LRy qur of the turret is stowed position 0 Eg, 180 Ag,
o
ﬁf 7 HARNING!S During landing or take-off, guns must be in-stowed
fgﬁ% pogition, pointing aft, and there should be no crew member
i in the turret.
T4
Ad

3. 50 Hour Inspection of turret operation: SPEE A i

(1) Clean and polish safety glass and Plexi-glas

(2) Glean slip rings and replace brushes if worn.
(3) Clean relay points with crocus clothe.
(L) Check spare parts box for fuses, tools, etc.

(5) Check for oil leaks in Vicker's Units and
Gear Cases.

(6) Check oil level in hydraulic power unit.

(7) Check all electrical counsctions for good
contact.

(8) Check oxygzen system for satisfactory operatior

e
“wos
PN
\

< e

s &
,..d'/ \o vEfE o Tuk END/ oy
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(9) llove turret in Blevation and Azimuth, check-
in for smoothness of operation.

(10) Move turret by hand cranks in Tlevation and
Azimuth, checking for smoothness of operation.

(11) Have guns serviced.
- (12) Check guns for tightness in mounts.

(13) Check position of Azimuth Pinion Cear and
Azimuth Ring Gear.

(1) Boresight.
(15) Check operation of firing solenoids.

(16). Check fire cut—off cam and switeh operations.

¢

“
de

s
Js




KNOW YOUR TOOLS







