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FOREWORD 
2 

s 

It is a well recognized fact that the effectiveness of a bombardnent 

group is no greater than the combined abilities of the Crew embers. The 

importance and necessity of a high degree yee Gunnery Training are unquestion- 

able when one considers the high cost of a B-l17 Flying Fortress - its 

tremendous amount of highly technical and expensive equipment and the training 

and size of the Air Crew. 
Aerial Gunnery of the 5 g 

based on a few rough calculations and predictions. Bomvers were easy prey 

for the faster pursuit type aircraft. But this is no longer the case today. 

Development of Flying Fortress Bombardment Aircraft and the Sperry 

Turret have turned the present day bomber into a death dealing nest of 

defensive destruction. German and Japanese pursuit pilots have a healthy 

respect for B-l17 Aerial Gunners, They nave seen many a pursuit with the 

Rising Sun or Swastika on its wings plunge to the ground a flaming torch 

after Dr. Sperry Lower Ball reached out over a thousand yards to give them 

a dose of Cal. .50 medicine. Y 
The part played by the Sperry Lower Ball and the gunner operating 

the turret is a large one. But there is still a tendency to be satisfied 

with far less than the maximwn results obtsinable with this turret. Oper- 

ational summaries from the battle fronts daily stress the need for better 

trained Aerial Gunners. 

Unfortunately the turret is often better than the gunner operating 

it. The turret is NOT automatic. Ib WON'T adjust itsol, nor does the 

ast has been largely a-matter of guess work 
aL 

~~ 

turret think for itself. These are the gumner's jobs. ilow well the gunner 

learns to operate and to maintain the turret will prem te largely his 

success in guarding the lives of his fellow Crew Members - the kind of an 

Aerial Gunner who will. inspire-the confidence: of nis Pilot. 

Learn to service the turret yourself - don't depend on-‘others to do 

the work for you. You can't affcrd to be a "malfunction" Sieeciaad always 

expecting armorers and maintenance men to solve your troubles. You may 

find yourself in a spot where there is nobody to help you. ae be 

abl ek do the job yourself. The maintenaiuce men don'+ fly with you. 

QO LEARY HO? TO OPSRATE AND SURVICS THE LOWGR BALL * TURRET. WHEN 

1pe TORRITS ART NOT OPSRATING CONRECTLY THD PLANS IS ALMOST DUPSNSILSSS 

AGAINST BIVa! ira THES CUNITIR'S Jos IS S50 TPO! RTAUT THAT THE LIVES 

OF ALL THU CRU MEIBERS DSPSND OW HIM WES THN SUIP IS UiooRk ATTACK. REALIZE 

YOUR R'SPC? (SIBILTTISS GARLY, AD SPSND & oR THM™ AND cage QURING INSTRUCT 

ION ACCORDINGLY. If IS L/POSSIBLT | fO “UOT TOO MUCH ABOUT TiIS TURRET. LITTLE 

MISTAKES ARU TERRIBLY COSTLY IN a co ae cae EARN NOW WHILE 

YOU ARE WOT UNDUR FIRS. 
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“eon? «INTRODUCTION TO THF SPERRY LOVJSR BALL BAL L 

The purpose of the Lower Baj2 Turret is to direct the fire of two 

iber 50 machine gus. 
a 

The Sperry Lowe. Ball is an Mheotse-Hydraulic Turret, designed 

for the B-17 E and F model Airnisne. It is mounted behind the radio 

compartment. When the term oe lenkeodinde attic is applied, we refer 

to the fact that Wlectric Energy is converted to Hydraulic Energy. 
Operating under hydvaulic power, vhe turret will turn easily 

in and out of the slipstream - resulting in a smooth tracking opera~ 

tion, 

‘ 
Ae 

free of jerk or sudden movement. 

CONSTRUCTION 
The turret weighs 1 unds, and is constructed of light, 
durable metals, alloy h 

(3) 
rad to hold weight down to a minimum. 

METHOD OF MOUNTING 
The entire weient of the Lower Ball is supported by a self- 
aligning bearing, velted to tye "I" Beam of ‘ne \Vaceediones 
+ also rides in horigomtal rollers’ which align the turret 

when it is moving in Asimath. 

RATSS OF OPERATION 

Azimuth Rate: Tr Lower Ball will track or slew at a rate e ok death EM ded 
at 0-45 degree s/sec when properly reguiated. 

eae tA rs 
us 

oS 

Blevation Ra ‘The Lower Ball will track or slew at-e- 

rate of 0-30 Teeree os/sece when properly regulated. 
Note: A variable rate of acceleration and deceleration 

is set up in the Hand Control Unit. 

o! 

LOTITS OF OPERATIOL 
fhe turret is unlimited in Azimuth operation, and will t 2 

operate from 0-360 degrees. ‘ihe guns ar2 rigidly mounted in 

the Ball, and tne Ball will operat2 from 0 to -90 degrses 
3 i 

in Elevation. Therefore, except when guns are pointed at 
3 r 

a structural portion of the ship, the Lower Ball Gunner has 
a full fiold of fire throughout the lower hemisphere, 

Dra? myyT 
pCa Ray Waren) Goa 

The turret mounts twin Caliber 50, Browning M2, Aerial 

Machine Guns. 

ARMOR 
Tie gunner's seat and back rest is constructed of steel 

armor plate. (The spherical shane of the Ball Turret makes 

it extremely difficult to get a straight-on shot into ite) 



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-l) Automatic Computing Sight is standard equipment. 

FART L CONSTRICTION, METHOD OF MOUNTING 
ND STRUCTURE 

Before the gunner may attempt to master the mechanical operation 
of the turret, it is essential that he have an understanding of its 
method of mounting in the airplane, arid a general picture of its 
structure in mind. 

1. GONSTRUCTION AND METHOD OF [OUTING 

a. General - (1) The Lower Ball is.designed for mounting in the 
~~ Lower part of the fuselage. The minimum opening required in 

the airplane is a circular hole of 46 3/h" diameter. The tur= 
tet extends about 22" below the skin line of the ship, and the 
Cals .50 Guns cxtend approx. 2i" beyond the turret structure. 
Plexi-glass windows and shock frames are place at various 
positions giving the gunner a wide field of vision. 

Construction = (1) Constructed of alwninum alloy, the turret 
weighs 1290 pounds, plus ammunition. Light, durable metals 
are employed wherever posible to hold the weight down to a 
aminiaun..3/8" Ploxi-Gless {reauiring expert care) ig used in 
windows but the sighting window, which is of two-thick- sh 
esses of extra quality safety glass. The gunner's scat and 

back rest are made of armor plate. 

Method of Mounting = (1) The turret is bolted at the top to a 
supporting "I" beam between two bulkheads on the upper portion 
of the fusel ae by a mounting flange. To the mounting flange 
is rigidly attached: 

(a) The Top Trunnion: The vertical pivot fitting or 
Naxle" on wiich the entire turret (except the fix- 
ed Azimuth Ring Gear) rotates in Azimuth with the 
aid of a: 

(ob) Self-Aligning Bearing: This bearing is supported 
by the Top Trunnion and in turn supports and is 4 
bearing surface for the entire weight of the turret, 



FIRE CUT-OFF CAM 

FIGURE 4. 
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if a. General - (1) The rotating structure of the Lower Ball Turret 

may be thought of as divided into two separate parts. 

_ (a) The Azimuth Portion 

(b) The = Blevation Portion: which rovates in Agimuth 

with the Azimuth Portion, but. is also m ovable 

in elevation. This portion is the Beat itself. 

b. Detailed Description - (1) The Azimuth portion consists of: 

(a) The Centralized Column: a hollow vertical colum 

Wich riaes airectly on the Self-Aligning Bearing, 

‘and to which is bolted: 

(b) The Supporting Franavork: a structural memoer con- 

a) sisting:of struts and four supporting arms and to 

ahieh is bolted: 

(c) The Trumnion Ring Casting: a large ring-like cast~ 
eee cai RAE SUUGRES Daler RA SRIAAENRS TRAIAN CLERIC RIE RRO a as 

ng Waich supports the Azimuth Power Goal ing Ass= 

enbly containing the Azimuth Pinion Gear, and to 

wish is bolted 

(a) The Mlevation Trumnion Supporting Brackets: the 

supports for the "axle" on which the Ball Structure 

Syptied rotates in clévation. se 

(2) The Zlevation portion or Ball consists OF 

(a) The Left Hand End Bell: That portion of the Ball 

to the sunner's extreme Lert. 
> tt Wa 

& ' j (1) The Left Gun Trumnions: The adjustable 

ny sup Ss holaing the left gun in position 

, ted t Beli. gun has 2 

fry i e = 

Brann | rear and a front trumnion. 

oA, if) Mente on of the Ball 

wt ~wS 

~umiiions: The adjustab! 

the right gun in pos 

(c) 

—= ——— 

, eS 



oe a a 

1) The Door: The orly entrance to the.turret 
which can be opaned frorn the inside or the 

‘voutsidd of turret. Tho door is latched 
“with fasteners, each having a handle on 

the inside ant the outside, ‘When the air- 

it plang is.tineflight, the decor should not be 

opencd except when the guns are pointing 

_ 2: straight. down, .{-90 degroas). THERE ARE 

i ‘ SEV WRAL TIPORYANT SAF IGUARDS WHICH MUST 

: BY OBSERVED BY TIS GUNNER CHEN HE SINTERS 

3 AND LEAVaS THS TURRNT. 

> ‘The safoguards are described on page (30). 

(2) Inspection Plates: To enable the gynner to 

mer eaaunition cans and reach the hydraulic 
unit, two inspection plates, fastened to 

the ball structure with Dzus fasteners are - 

provided, It IS vost C{PORTANT THAT THESE 

PLATES BS REPLAC’ 3D BUFORE TAKE-OFF. & 

(3) A iiaber of items cannot necee assarily be considered to 

belong te either the Azimuth or Glovation portions. 

(a) ‘The Agimrta Rin Ring Gear: A large fixed circular gear, 
mounted in the,lewer portion of the fuselage, with 

20 Lord Shoe: Wountings, woaich meshes with the 

Azimuth Pi . Soar of the turret so that when the 

Pinion Gsar is rotated, the turret moves in Azimuth. — 

(o) Yrunnion: The pivot. fitting, or 
n. the Ball. Structure rotates in 

nh turret has two - one in the Left 

is and one in the Right Iland End Beil, 

each with a. Ball Bearing in the End Bell. e 

% (c) Horizontal Roller = 20 in number, mounted 

to the Trummion “Ring Cas anc wiich bear on the 
Ting Gear to prevent inside surfa 

lateral } play’ of 

© bolted to the 

nold.the Ball on the 

bs Ring Gear if the 

(a) Safety Hengers: hk’: 
Trunnion. Hair 

ship by hanging on i 

supporting framework is se 



~RESTRICTED- 

A na MSCHANICAL OPERATION 11 
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PiA RT 

The Flight Surgeon must understand the “innor workings", of the 
human body before he is abl2 to kocp his pationt fit. Just so, tho gumnor 
must understand the “inner workings" of the Sperry Lower Ball to operato and 
adjust it. 

1.7 v A 

i'm e GENERA 

All the essential units for the control and mochanical overation of 
the turret are contained in the Ball, itself, with the exception of the 

sy .) Azimuth Power Gearing Assombly, which is mounted to the Trumnion Ring 

Casting. 

2~— DSTAILSD DUSCRIPTION 
—_—_————————_—— 

&. Introcuction - (1) iiechanical operation of the turret is 
ivided into tivo systems: 

(a) The Pewer System 

f 4 
i (1) The Azimuth Power System 

(2) The Tlovation Power System 

(bo) The Control System 

(1) The Azimuth Control System 

(2) Tho Slovation Control System ¢ 

b. The Power System = (1) Power for driving the turret in 

Azimuth and “levation is provided by the Hydraulic Power 
Unit «which is mounted directly in front of the gunner, 

above the ammmition cans, TH HYDRAULIC POR UIT CONSISTS 
, ITI EDT AMM 1. aco omT tre Prema, mach myn Ron 

OF Tilt OGRA Saw us iu 9 PAL UND TOG THER. 4 ESE ARB: 

(a) The Azimuth Vicker's Unit ee ee oe Ee cimenthntae 

(b) The Elevation Vicker's Unit 

(c) The Electric Motor (constant speed common 
to both svs tomsé 
a ne 

(2) The initial power is furnished by the 2 HP Electric 
Motor, rotating at a constent specd of 4000 RPM. The 
Vicker's Units convert the energy from the Zlectric 
Motor into Hydraulic "nergy,- The Hydraulic Fluid 
wiich is thus caused to flow within the unit drives 
both the Azimuth and Zlevation 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 speed ahd-dircetion of movement of the 
turret is thus controlled. eh ee are ae 

* 
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(3) The rotating output shaft « the Azimuth Vicker's Unit 
drives the turrct in Azimuth threugh the following gear 
trains: 

(a) The Aziauth Power Goar Case: is fastened to the 

Ezimuth Vickor's Unit,.anad the scars co stg cap are 
driven by the Outout Shaft of the Azimuth :Vicker’s sets 

Unit ("BY Ena). 

- is bolted to the 
Right and and Sell and is driven through a lS 
degree drive from the Azimuth Power Gear Case. The 
gears contained in this uwiit in turn drive a shaft 
through the hollow Tevation Trunnion, thus leading 
the Azimuth Gear Train out of the Ball. This shaft, 
in turn, by means of a 90 desree drive, rotates a 
vertical shaft up throuch the Trunnion Support 
prackete 

(c) The Azimuth Power Gearing Assembly: Gears cont- 
i within this unit are driven by a vertical 
haft up threugh the Trumnion Support Bracket. 

{zi The rotation of 
snary Azimuth Ring paich within the static 

Gear causes the turret to rotate in Azimuth. 

(d) The Agimuth Power Clutch: The Power Clutch can be 
engaged and disengaged sy means of a Power. Clutch, 

~located between- the Agimuti Power Gear Case-and the 
Azimuth Internal Gear Box. The clutch consists of 

sraft and two "dogs" whichare engaged and dis- 
engaged by moving tne Power Clutch Handle to IN 
or OUT positions. ‘When the Power Clutch Handle is 
moved along a Spline Shaft cutside of the Azimuth In- 
vernal Gear Box. 

(e) The Agimeth Internal Nand Crank: In the interior of 
un@ turret, held in a clip directly above the Hand 

i ne Agimuth Hand Crank 
Ee under hand power from the 

hor OF “tae turrets TH CRANK IS ALWATS ATTACH. 
D HSL) FIRMLY BEFORE THE ame 2 BL Puwar cen & 

yr TTA 

s HAND CRAIC aa 

” CUTTY be ix TA} Trin 

L OL el oH is DISUNGAG De 

(4) The rotating Output Shaft of the Elevation Vicker's Unit 
drives the turret in Elevation through the following gear 
tun fF ° trains: 

z ae eee Cee ee, 
SH eBIae. sau, 

—- Paine arene 
a. belt 



AZIMUTH RATE CONTROL SHAFT one REGULATOR BRACK- ELEVATION RATE CONTROL SHAFT 
"KNURLED NUT ADJUSTMENT” T AND TUBE ASSEMBLY "SCREWDRIVER ADJUSTMENT” 

REMOVE THIS PLATE TO HAND CONTROL OFFSET SUPPORT- 

ADJUST ZERO RATES ELECTRICAL CONDUIT ING BRACKET FOR 
POWER UNIT 

TROUBLE LAMP 

BRINK vA HAND 
GEARING 

ELE eda HAND 
CR SHAFT 

ELEVATION 
AZIMUTH 
HAND 
ORIVE 
CHAIN 

ELEVATION POWER AIN SWITCH ELEVATION? SIGHT AZIMUTH AZIMUTH 

CLUTCH HANDLE BOX FLEXIBLE MOUNTING FLEXIBLE POWER POWER 
SHAFT _FOR BRACKET SHAFT FOR GEAR CLUTCH 

ea nn hl eer CASE SIGHT NDLE 

AMMUNITI xX 
CONDUIT 

INTERIOR OF TURRET WITH HAND CONTROL AND SIGHT REMOVED 

FIGURE 6 



“_~ ST 

(a) 

fb) 

(a) 

axterior 
Housing 
incorporates: 

(a) 
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Blevation Power Gearing Assembly: All of the Tlev- 

ation vears, satel ii the Elevation Pinion Gear, are 

contained in a single gear box, mounted to the Left 

Hand Und Bell. The Output Shaft ("B" id of the 

Elevation Hydraulic Unit is connected to the Blev= 

aoc Gsar train by a spline shade: which enters the 

GLSVATION POUNR GGAR CASE via a 90 decree drive, 

he Slevation Pinion Gear: The rotation of which, 
S on | j- } 4 ~ 

Sa on ald turning inside of the Rlevation Power 

¢, causes the turret to move in Zlevation, ‘The 

Pinion Gear is criven by the Elevation Power Gear 

Case. 

The ee Power Rack: A Gear quacrant, mounted 

rigidiy to a machined are on the Trumiion Ring 

Support. The ; gear quadrant is sonetines referred to 

as.a@ sector gear. 

Elevation Power Clutch; A clutch is »rovid 

engage and disengage ; a rain in the Ebeeeeae 

Power Gear Case, and is operated by hand, A detent 

arrangement holds the Slevation Power Clutch in and 

cut of position. 

(2) Interior: Operated within the turret by a 

fixed clutch nandie. 

(2) Exterior: Operated from the exterior with 
a removable c vk handle which fits an an 

extended chef 2 ached..to the ZLevation 

Power Clutch. 

mn 
eva! eri Crank: Thi rank is prov= 

ided to operat et rata by hand from 

the interior o handle is 

and Limit 

a smail spur 
the Dlevation 

placed in acl 
Unit 

‘ + is attached 

Lutch. 
operating the turret under 

when operating the turret 

4 

rer, ane en ede 

hand crank. 

m Hand Grank Assembly: - (Consists of a Gear 

assei 
uLevatic 

mounted to the Trunaion Ning Casting.) the assembly 

Detachable fland Grank: (Qne end of which has a 

specially “designed serewdriver end for opening and 

closing Dsus fasteners on Inspection Plates. ) 
\ 
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(b) Hand Crank Pinion Gear: Turned by the Hand 
aicion BART at AS GD fo 74 . 

Crank toough the sear train, and bedi the 
Ball in Blevation ty meshing with the 

(1) Elevation Hand Rack: A sector or gear 
: quadrant aR on a machined are on thé 

Left Hand End 1 Bones 

iG DO NO’ | OFSRATS 1 inp Peedi ale 4 See 
POWER WITH SEAVATION- CLUTCH 
HAHDLS Ba GAGS ‘ 

{c) Hand Clutch: To engzace or ‘isengage the geax= 
Se sear from the ing by diseng 

Hlewation Hand Hack. 

‘ age ‘ ; 3 : : ; "a D 1 ; a 
Rea 0m. te (ad) Friction Brake: A brake to »revent the Ball 

~. 72 Re ee att 
a from meving when the “levation Exterior hand 

<a f 

ig Clutch is engaged, & 

« (6) The Fixed Segment:  Consiste of a small gear quadrant 
ai mounted to whe Left Prunnion Support Bracket. ‘when the Ball 

moves in Blevation, the Fixed Segment turns a small gear to 

leading to the Fixed Sesment. G@ar Box. This unit is 
WS ar al 

located in the Left Hand End Bell, and performs two functions 3 + 

(a) Via Flexible Shaft, it sends the Zlevation 

(b) Via Flexible Shaft, it sends the Dlevation 
; Input Rate to the a i. Computing Sight. 

ntrol System is contained 
iWovement of the Hand Grips 

> turret in both Azimuth and Elevation. 

Ce 

Witnain the Hand Contrel and 

e control eee 

‘ the control handles to the LEFT 

the turret to move clockwise in 

the control handies to the RIGED 
he turret to move counter-clocliyvise 

Een ar l 
in AZLMU UN e 

(c) Tiltinz the control handles towards and 
away from the gunner will cause the turret 
to move up or down in Elevation, 

(2) The Hand Control and Limit Unit: 

fa) The Hand Grins: The gunner operates the 
cote in Agimuth and Slevation by proper 
motion of the Har:1 Grips. 
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TO ELEVATION 

CONTROL SHAFT 

LIMIT STOP ELEVATION ORIVE ASSEMBLY 

WORM haicee 

TO AZIMUTH CONTROL 

SHAFT 

AZIMUTH DRIVE 

ASSEMBLY 

CENTRALIZING <iime : 
SPRING y osnies ine ‘ =a— BASE 

AZIMUTH STOP PINS 

STOP PIN 
HANDLE 
BRACKET 

LEVER 

ASSEMBLY 

SWITCH 

SWITCH PIN 

FIRING PIN —a- 

t 
HANDLE SWITCH HOUSING 

FIRING BUTTON COLLAR 
FIRING BUTTON 

HAND CONTROL UNIT PARTIALLY DISASSEMBLED 

FIGURE 7 



(b) 

(c; 

(d) 

(e) 

(1) Elevation Movement: “hen the grips 
tiBGee away or towards the gunner 

movanont is transmitted through push 
rods and a rack machanism to a rotary 
motion via a searing within the Hand | 
Control and Limit Unit. 

Azimuth Movement: ‘ihen the grips 
are tilted right or left, movement 
is transmitted through push rods to 
a rack mecnanism via gearing to the 
Vicker's Unit, via the Hand Control | 

and Limit Unit. 

Contraliaing Sorings : These are incorporated within 

the Hand Control and Linit Unit in both Azimuth and 
Blovation Gear mechanisms to bring the controls to 
a “noutral" position wien the grips are released. 

Ovorload Springs: Thess are incorporated in both 

AiR gud Blevation Gear mechanisms within the © 
Hand Control and Limit Unit for two purposes: 

{1} fo prevent. damage to the control mechanism 
when the mend f Grips are accidentally or 
suddenly jarrod. 

(2) To pravent danage to tha control mechanism 

wa the turret moves up against tho Elev- 
ation Limit Stops, when the Hand Grips are 

still displacod. 

Blevation Limit Stops: Are a device: utilized in the 

Hand Control and Limit Unit to bring the Elevation 

Control ilechanism to "neutral" (consequently the "A" 
Bnd Yok2 of tho Elevation Vicker's Unit to "neutral") 

wnen the guns are at their limits of 0 and ~90 degrees 

Becentric siechanism:- .  A-wariable: accelerat- 
ion rata is scot 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 Eccentric Gears of 

the Control Box. 

(3) The rate is transmitted from the Hand Control and Limit Stop Unit to 
the Vickers Unit 

(a) 

() 

s by rate Shafts. 

Azimuth Rate: is transmitted by a connecting rod 
direct from the Hand Control and Linit Stop Unit, 
to the Azimath Vicker's Unit. 

Elevation Rate: is transmitted through a unit known 
as the Hhkevation Control Box, (containing a 909 

Bevel Drive) a rotating shaft and a connecting rod 

to the Vickers Unit. 
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PAR? Erik. TH SE SLECTRICAL SYS?EK 

GENERAL: 
All clectrical power for the turret and Computing Sight is obtained 

from the airplanc's power supply. The Voltage required is 27.5 Volts, plus 
of minus 5%. The maximum current r requirement is 75 AMPS « 

wz Tq, 
LT TER et 
ee Box 

WHeT'S THay ? ts 

or 
Nee “ a 
Vente t : a <1 

if Si a ie 

4 \ iy SPARE —> 

aa <——. SPARE 
ara 

AM 1) Trt 2 ad 

SP haa <_—— THM 

& ~ | i HA; 

hel —— THS) 
CA ERNEED 4p. ctcenpnidor 

1. licthod of connection vateteon airplane and turret:- The 
connection from the airplanc 5 the turret is made by means 
of Collector Rings, fioused in the Centrali eee Column. ‘The 
metal brushes (housed in a crush Box in the Centralizzd Colum 
make connection with the rings, regardless of the Azimuth 
position of the turret. 

Terminal Box:- This’ unit frunnion and _ 
Terminal Box acts as a 

is bolted to the Top 
remains stationary at all times. the 
conveyor betweon tne ship's supply of current and the turret. 
Wires Loading into the turret come through the Terminal Box 
and are led tc the slip rings of the Collector Ring Assembly. 

Collector Ring:- A Collector Ring is fastened to the Top 
Trunnion, and govm into the hollow pene? of the 
Centralized Column. - romains stationary at all times, and 
DOES NOT turn with th turret in Azimutn. The assomoly 

of af of eL ae Coe neg 
consists 

Slip Zing for DCG (Direct Curren: 
| from Generato 
| (b) Slip Ring for XG (Ground) 

{c) 4 Slip Rings for Communications 
Circuits 

(d) 2 Slip Rings for Spares. 

Brush BDox:- HNounted as a part of the Centralized Column, the 
Brush sox is rigid, and revolves as a part of the Centralized 

“ Column in Azimuth. etallic (alloy) Brushes are held in 

contact with the Slip Rings of the Collector Ring Assembly 
By eight Brush Spring Retaining Plugs. 



e
z
n
o
a
 

©
 

AV
US
VI
C 

ON
IE
IM
 

| 
SG
IO
NS
TI
Os
 

[% 
;
 

5
 

|
 

LH
OM
 

=
 o
 

i
e
 

Ya
1V
3H
 

| 

|
 

:
 

A
 

&
 

e
e
 

a
i
g
 

e
e
e
 

e
e
s
 

es
 

Ca
LS
SI
Sz
a 



21 

a (a) Repli acing bere marae ae Sp ring 
HN at ° a dis } ra ea pout oe Cee ie : rtact and olace a new brush in the 

ripe ING) square opening from weit, the old brush 
tN was remov: Then reconnect the contact 

| NE ay. et and replaces the Retaining Plate. 

| 4 
| (bo) Brushes showld be checked regularly for 
| woar and replaced if not held up against 

| the slip ring under spring tension. 

Be Slect trical and Imtorphons Connection trom Supporting Framework 
to wall of turret:— G, Xa and imterphone Jircs run from 
Positive contac’ with the Brushes in the Brush ox dowm a hollow 

ara of tac S sporting Framewerk to a Cannon Plug receptacle, The 
Flexible Conduit Cable plugs into t is raceptacle, and the other 
end of tho 2 Sonduit Cable inte a like Cannon Plug receptacle 

| on the wall af the turret, tho turret, the DCG, XG 
and 5 enh wires run hisoskie to the Nain Siiten Box. 

<i nV, 29% 

6. the Jimi 

Main Power. 

Pewer Motor 
Firing Key — 

meek Clos 
Firé Gab-OFf =eh 

Heated Suit -. en 
Computing NS ere 

re re pect cgnae gy. 
~~ 

tion Bo 

acetone vemetin H, 
~ 

Main Switch 

\ L.H. Gun Switch 
\ R-H. Gun Switch 

. » iid 

\ 

ae ae = 
oe 

a. 

: ; 

Py Opes oA] Pr WM ery se ath) Thiexs Sgn deca i daa Tastes A om, 4 & The Swizch and Junction Box controls distribution of The Electric 
Prvernan + } Pe a : oo See ee < and 3e ' : Power to the various t: the turret, and is located 
convenient to the su : hand. 

ORT OR 

rete 4205 arcs iNese 

moved to ON 
position, Lv oper iiain Powor Relay, 
from which contacts to suoply power 
to certain units, This patch has a wire 
safety band to prevent accidental operation. 
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(2) Right and Left Gun Solector Switehes 

Tho Left Switch is connectod in 

series with the solonoid of the 1eft 

gun. The Right switch is similarly 

¢onnected to the solenoid for the 

right gun. They can be operated 

indepondently so that either or both 

guns will be fired when the gunner 

pross.s a firing key. 

(bv) Correct order of turning on Switches: 

(1) Sight Switch 

: (2) tiain Power Switch 

(3) Gun Selector Switches 

fc) All coniections, oxcept those to the gunner's headset 
Pd 

and siicropnone ar. brought into the es by means of 

Cannon Plugs and Receptacles. 

(1) Terminal Bloc This unit is found in 

the top of t S suiteh and Junction Box 

and has convenient posts for connecting 

the flexible leads from the 2unnor's 

headset anc microphone. Theso leads shoyld 

a 

4 

bo carried through tao insulated bushings 

provided in the top right side of the. Switeh 

and Junction Boxe 

Puses: . Tho Switch and Junction Box contesins five fuses. ‘ ‘ t D 
ties (or VY 

Ree ae vnen a fuse cae ws out," the gunner will make’ the roe 

4 placoment with a fuse of the SAME amperage rating. 

Ge a Sustituting fuses of differcnt amperage is dangorous to 

¥ Tho five fuses are: 
) 

2. the circuit 
if 

Se 

} (1) 120 Amp for Tlectric “Motor Circuit 

yas (2) 20 Any for Firing Circuit 

pel A (3) 20 Aup for Heated Suit Circuit 

A ee (i) 15 fimo for k+l Sight Circuit 

i’! \f (S) 5 Amp for Trougle Lamp Circuit 

_ Bat > Note: «Spare Fuses. are found in the Spare Parts Box. 

( 
[ae ae (c) Cannon Plugs: Cannon=plugvzed > olectrical connections 

het arc used cxtomsivoly throughout the turret. These 

A 2 \ @ provide sasy means of connecting and disconnecting 

7 au A clectrical circuits during installation or service 

BYES OL fo OPOTAT IONS « 

ie Ne (1) As a rogular pre-flight check, the 

& eet aa gunnicr will make sure all Cannon Plugs 

NEEL setting ack are sbelieotald aid tightened 

Ms jeer aesiees 
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Heated Suit:- While flying in the Lower Ball 

ret, the gunuer wears a hoated suite A 

rheostat and flexible ecloctrical connections 

are provided fer use orth the suit when 

flying at high altitudes or during periods 

of low tomperature. The gumer adjusts tac 

rheoestat to obtain the desired tonperature of 

the suit. 

Fire Cut-Off Cam and Switch:- This unit will 

normally require no sap, Sa Sa although it 

is well to inspect periodically for dents or 

mars in the bracket, The function of the 

Fire Cut-Off Cam is to prevent firing of the 

guns when thoy point at any portion Ge the 

airplane or its accessories. Since the Ball 
turret is limited to firing in the Lover 

homisphere, tho Fire Cut-Off Cam is quite 

simple in construction. © 

(1) The cam is a metal plate which is 
fastened to the flange of the Azimut: 

Ring Gear by four brackets, and is 

so constructed that it will operate 
a switc’: pin lover Whonave oy the guns 

are pointed at restricted points. 

(2) The switch pin projects through the 
wall of the turret and is normally 

oxbendsd to its full lengths in 

this position of tho pin, the switch 
is closed, and.the solenoids can be 

operated. if,tho turret is moved’ to 
a position where the guns point at 
any part of tho airplane, the pin 

is pushed back as it rides the cam 
surfac2, thus opening tho Firing 

Circult. 

snape of the cam will neces 
spend on tha particular 
1 which the: turret is ane 
Pon tho Bel7 = and F, a 

a6 protection to the unde 

side of the fusolage and the mee 

propeller ares when the wings are 

flexad down to the Limit. 

3 

Firine Keys and Firing Switches: Tho Firing 

Keys are mounted one on top of either Hand 

Grip. They operate Firing Switches which 

are wired in parallel-deprossing cither firing 

key will fire both guns, provided the Gun 

Selector Switcho: are voth ON. Firing Switches 

are of the sealed "button" type. 
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aS n+ ocory, 

2) ioubLe Lamp: A small Trouble Lamp with swive aL 

mounting, swit : and rubber ou cones out of + 

25 

LAS 

Switch, and Junction Box to provide ths gunnor with 

a small, novable light wna Weedsds Grivel moun ibings 

are on the wall of the wVETOU, above and to citner’ 

side, of the zimnor. Spare bulbs for the Laap will be 

found in the Spare Parts box. 

, (7) Gare of the “lectrical Svsten: Failure to properly care for and 
maintain tne biectrical System can result in failure of the turret 

under critical conditions. The gunner MUST understand the wiring 

thoroughly enough to. make quick repairs of simple breakdowns. 

(a) Make certain all Cannon-Plugs are tightly connected 

before operating turret. 

Se (b) Brushes should be changed when they are no longer 

Ay held up against the slip ring under fairly strong 

\/ spring tension. 

(c) Do NOT run turret for test er adjustment without an 

auxiliary power supply (C-10 Generator) which is 
eapable of maintaining full voltage wien turret is oper- 

ated wider full load. LOY VOLTAGY MAY SERIOUSLY DAMAGE 

THE “LECTRIC HOTOR AND THE MAD! POWER RELAY. diss Be dt 

X (d) On turrets without spare fuses, tic a bag containing 

eee to the Switch and Junction Box. 

(e) When replacing a "blown" fuse, MAS CHNTAL! LOU REPLACE 

iv WITHA i GOOD PUSS OF THS Say AMPERAGE RATING. 

(f£) Power ‘iotors and the Mlectrical System must ve protected 
against rain water by covering the turret. 

Do not spill oil in the Electric iotor. Oil is the 

gunner's enemy when not in its, proper place Leaking 
aaa! 

Hydraulic oil may seriously damage the dleetrieak Sys 

qn) fort WEVGR OPERAT THS TURRET ON LOW. VOLTAGE, 

A "fluttering" or clicking Main Power Relay is a sure 
indication of low voltage, the result of which is gre 

Switch OFF immediately. 

Th event of Electrical Ganda cates i inspect the fuses 

use a Continuity Tester on the cirevuit in question. 

the wiring of the Lower Bab is simple and free of 

complication. | r 

If inspection discloses the fuses to be all good, then 

terme 

at 

damage to the sys tem. if this occurs, turn tain Power. 

. 

it 

Use 

of simple logic iili usually locate the trouble, since 
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{x) The Circuits are labeled and can te followed through: 

provided with Labels € 
etter "TE", iy 

(1) Interphone wires ar 
starting with the 1 

(2) Direct Current from Generator is labeled 
DCG. 

(3) Ground Circuits are labeled G. 

(Hote: The Lower Ball has no Safety Switches, When the 

Wain Power Switch is turned ON, the iain Power 

Relay closes and energizes the Tlectric Motor and 

Firing Circuits.) 
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PART IV. ADJES FSH TS AND FES ts 
i ee bacser NBs lls Wek steele cal 

GORERAL: 

co Correct adjustments are necessary to correct operation. The Ball 
turret is a fine piece oi Deen machinery requiring expert care. 

(1) 

Fafa —- 

hy, Hand Control and Limit Unit:- This unit should normally need 
no adjustment. The handgrips. should move freely without binding 
and shoula return wit akon drag to their center cositions. If 
the unit does not pass these simple renuirenents, it is probable 
that the centralizing Springs are looses or weak, or that the 
mit needs grease. In such ¢asas, the whole unit will have to be 
removed and serviced Dy & maintenance man. 

c Setting Zero Hydraulic Rates (Creep Adjustment):- If the hand- 
grips are centered in their "neutral" yositions for Azimuth and 
Blevation, the turret should not move with the llain Power Switch 
turned ON. if movement is »resent, it is necessary to adjust for 
creep. 

(a) Preparation:- Let the liydraulic Unit warm up for 10-15 
Minutes betere attesmting to adjust for creep. then 
setting tké gere hydraulic rates, the turret siiall be 
moved to approximately iC decrees in “levation (This 

important precaution will be taken to prevent the guns 
from striking the ground if very much Hlevation Creep 
is present). 

1. Two men are required to make the adjust 
"ent. One to operate the turret, and one 

to make the actual ¢ adjust tment » 

2. Remove the i ahs ction plate, covering the 
Hydravli Unit on the wall of the turret 
vy loosening np Dzus fasteners. 

(b) Setting the Elevation Zero Rate: 

1. aero rate on the elevation unit is set by 
turning a scrow on the control assenbly, 
on the left side of opening. 

2. Insert screwdriver in the adjustment screw 
on the control assembly for Zlevation and 
with tiain Power Switch on, adjust until 
zero rate comes 

3. Now apply full & “Levatbion rate by moving 

the handsrips to their extreme positions, 
then releasing handgrips to see if turret 
still creeps in “Slevation. 

. It may be necessary to make several adjust- 
' ments before determining the bést adjust— 

ment for zero rate. 
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(c) Setting 

1. 

ine] 

(3) Elevation Limit Step:- The Lia 
going beyond the prescribed 1 

degrees, Rubber 5 

to prevent large 
stop, neither of 
is driven under pover 

OVEP$K$IwWiI5 « 

+h 
une strike the underside of 

is driven under power, or by hander 

THASHUCH AS VHS 
q Tus AT PEREAP Ts 

HORMALLY, TH eeu 

HAL JD COWTE (OLS ARE 

(4) Setting the Limit Stops:- 

(a) Set the turret on its zero nosition by Lining 

scrive mark on the azimuth housing of the turret with a 

; the scribe mar on tne 13 atc which is 

fastened to the elevation CUrTrete 

(b) Disconnect, (at 3 

conneces tne gear box 

to the leit ef te hand control and limit unit. 3 

(c) Turn the flexible shaft counter-cloclavise until it is 

sto pped (due to the limit stop operating. ) 

Carefully remesh the 7 
gear in: the gear box 

the Azimath Zero Rate: 7 

means 
the eas haft, to the right of 

-the onening. 

\inen. the proper. adjustment has been 

imits 

stops are provided on the outside of the 

With proper adjustment of the 

these rubber atops should hit as the turret 

to the Limits. 

set very close to the limits so that the gun bosses do not 

‘airplane fuselag 

Gear Box end) the 

2 

end, and tighten the coupling. 

Repeat the above orocesdure for 

Agimuth making the adjustment by 

of a knurled cna screw on 

tighten the Jeck-nut on 

Recheck the olevation zero adjustment 

to see that it has not been disturbed 

during the azimuth adjustment. 

Tren. zero rates are both set, it 

showl.d be possible to vary the speed 

ef the turret from 0-45 decrees/sec 

in Agimuth, and 0-30 deyrees/sec in 
levation. 

© : 

it stop prevents the turret from 

in “Levation O and -90 
turret 

e Limit 

The top bumper should be 

e when. the turret 

ank. 

a al JLT ADJUST, Gil, IT SHOULD 

ABSOLUTELY IGCCESSARY. A 

27: UO ADJUSTHENT UNLESS THE 
eae a! 
ie 

" 3 up the Ne 

flexible shaft which 

on the leit side of the turret 

att 
Wee ble shaft spline into the ed 

. 
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(e) When in-flight, run turr 

Q and 90 dexzrce extremes. 

(f) It may 
proc 2dure 

be made. 

When the best adjust 

the top bumper wit 

Limit so that the <un 

surface. 

UOTE: 
are most 

i j \ plate: on 

They are 
the leit 

also 

in their mountings. 

check should be made whon + Ot Ghee 
checks at other regular intervals to see 
by the opening of the firine circuit when 
MAW MARKT SURG TH" CAM Pin DOTS we ey Brio OF Si 

(a) is Tadiinimen is necessary, set 

degros S in Agiauth and adjust 

eee: off is obtaine he 
desrees, plus or 

ee ee ae a 
: : J am? = a 

be necessary to repeat 
several times before the bes 

nent has bec 

th very 13 

bosses do 

(The gear box and flexiblo 
easily accessible i 

side of th 
casily reached 

It will b2 found most conven 

a, cutqoff cam should iistaarner 1 
the Agimuth RL 

Tithe 

(5) Fire Cut-Off:- the fir 
Since the cam is accurately fastened to 
factory. 

The fire cut-off cam shou 
ring gear unless absolutely necessary. 
turret is properly located with respect to 
is correctly alimmed. ‘The nost probabl 
is due to the cam boing dente r the turret “sas 

installed, and approx 
that the 

nm tei" Perea farce 
JOix Liv 

screw on 

tu auger is 

29 

et up, then dow under. full 

f power to check operation of the limit stop at the 

+h; 
vnc tting and meshing 

adjustment can 

decidec upon, set 
clearance at tne zero 

not strike 

ttle 

shaft reforred to above 

en the »loxi-glass 
is removed. 

guns are not 

& ient to make the limit stop adjustment before the 
guns are installed. There should be little if any 
need for later adjustments.) 

tle adjustment it 

ng Gear at the 

not b2 removed from the 
pinion gear of the 

the ring -gea¥, the cam 
caus2 of improper cut-off 

ting." A careful 
inate 

guns are "cut orf" 
pointins at restricted areas 

VHS SLTRAWCS TOLLS. 

wie Li 

ob 

turret at exactly 22 
s.vitch so that 

clevated to 9 

the -aircraf? 



GRNERAL: 

It is essential that the versonnel charged with the operation and __ 

maintenance ofthe Ball turret understand the safeguards provided, and the 

proper routine to be followed in operating and maintaining the turret. HO 

ONS SUOULD AVTTIPT YO OPSRATE THE BALL TURR ZT WITHOUT BECOMING FAHILIAR WITH 

THS INSTRUCTIONS CONTAINED IN TEIS BOOKLET. SSRIOUS INJURY MAY RUSULT FROM 

TNCORRECT OPURATION. 

INSTRUCTIONS FOR SUTERING TURRET 

1. Remove Elevation Hand Crank from its clip and 

attach to shaft. Be sure that hand brake is 

locked. 

2. Move Elevation Hand Clutch to IN position. 

{It may be neccessary to loosen hand brake te 

and reck hand crank back and forth before 

hand clutch can be moved to IN position.) 

3. Hove elevation Power Clutch to OUT position, 

using clutch handle, then replace handle in 

its clin. 

OS See .. Loosen Slevation brake slowly while holding 

eh Elevation tiand Crank firmly. 

\ 

\ 5. Turn Elevation Hand Crank in down direction 

I until turret revolves to low Limit of -90 

mae " degrees. 

ES | Awr DO o@ © " 

ais BG eter 6. ‘ihile holding Blevation Hand Crank, open 

turret door, reach inside and move Elevation aay 

Power Clutch to IN position. 

7. To test power clutch, step on seat with full 
weight >earing down on it, and jump up and 

down a little to make certain the Elevation 
Power Glutch IS SNGAGED. 

8. Move Glevation Hand Clutch to OUT position, 
then remove Ulevation Hand Crank and replace 

in its clip. 

9. Enter turret, and close door securely. Be 
sure door handles are pushed all the way up 

and that’ turret door is locked before turning 
MATH POVER AND SIGHT SWITCH ON. 



KEEP YOUR CLUTCHES ENGAGED 
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INSTRUCTIONS FOR LUAVIIG TURRE 

l. Drive turret to low limit of Tlevation, -90 

degrees. 

2. Turn Sight Switch and Main Switch OFF. 

_ en door and LEAVS ‘turret. 

a ww Attach Elevation Hand Crank. (lxterior) 

FL . Move Elevation Hand Clutch to IN position. 

Oo ° While holding Zlevation Hand Crank firmly, 

reach inside turret and move Elevation Power 

Clutch to OUT position. 

7. Close and latch turret door. 

8. Turn Elevation Hand Crank and elevate turret 

to upper limit, O degrees. 

so . Lock Slevaticn Hand Brake, and Ingaze Wlevation 

Power —— with clutch handle. The turret 

will then be in stowed position*, 

*xStowed Position: ‘Shen the guns ary POLARS at 180 degrees Ag and O degrees 

Bg, or straignt rH eRe sy he ig Pasi they are in stowed 

position. WNEVoR Lov? IY 8a wi: ITING DOW. DURING 

TAKE OFF AND LAN GGG THY Pe T CLEAR TH! GROUND. 
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aa enare 
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MAKE SURE YOUR DOOR LATCHES ARE SECURE 
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PART VI. LUBRICATION LOWE ‘BALL 2 URRET 

GENERAL: Oiling 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) All parts of friction should be given a few drops of 
Univis oil #5h. 

(2) The Foot Range Control Assembly, Hand Elevation Drive 
Unit Assembly, Azimuth Gear Assembly (hand.contro}) .and 
Elevation to Sight Gear Assembly all require Beacon M-285 
grease, 

(3) The selfealigning 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. If any of the units 
are disassembled, they should be partially filled with 
Beacon 285, 

(4) The exposed Azimuth spline coupling should be kept greasex 
at all times with Beacon 285, 

(5) The Hand Control should be oiled occasionally by removing 
the two covers and putting a few drops of Univis #8 oil 
on the bosses through which the.Elevation gear rack 
plungers pass, A few drops should also be placed on 
centralizing springs to prevent binding. 

(6) All of the gear cases should be partially filled with a 
- 3° grease meeting specification An-G3, At the present time 

such a grease is not available. Pinola Beacon M=#285 may 
be used, 

(7) The Hydraulic Units should be filled with Air Corps Spec, > 
3580, Color Red, A, B or C, depending upon climatic 
conditions, 

EE ere, ae 



A - Secr AtiGninc Bearine ® 

B- Cover Ptate 

C- CHain Drive 

D- ELEVATION POWER GEAR 

E - AzimutTH Power GEAR 

F - ELEVATION HAND CRANK 

G - AzimutH Gear 

H- Pinion Gear ® 

I - AzimutH Rinc Gear ®... 

® SPEC/AL NOTE ~ 
DO NOT LUBRICATE 

THESE of Aas 

iin, 7 rn 

MOUNTING 
BOLT AND 

BRACKET 

ECCENTRIC . 
@ ROLLER 

©) 
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PART VII. 

SERVICING AED BARE OF THE REQRA UL TC 
ee i tr 

GaliGRAL: 
Every precaution must be taken to see that the Hydraulic Unit is 

filled with the prover amount of oil. Failure to service this wiit 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 place except during service operations. These 
operations shall be carried out in as dust free surroundings as possible. 

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

Vy ‘ is bled from tne hydraulic units due to changes in atmos- 
SF ) L.: pheric pressure. The oil may go dowm a bit, due to reduct- 

° 7 P : * ™ Tht 75TT OUT A RT Qn ra tT 
7, ion in volume. TH GUNNER LUST CONSTANTLY BS Oi TH > LOOK- 
soe ‘ pa a2 : : ; : a9 
N CUT FOR LEAKS. During normal operation, the lines will S 3 

A bleed one cubic centimeter of fluid during every ten minutes 
ee) of flight. ‘This is considered a normal operation. But, if 

excessive amounts of oil leak from the units, they must be 
stopped DLmpiaAT Ly. 

f checked before and after each flight, and filled in the 
pi o 3 

a 24) following manner; ae 

Vite ; “ey, (a) Remove Cover Plate over the Hydraulic Unit after the 
Le bread Cy turret has been run to O Bg, that is, with guns level. 

"4 i *s { 

site Ht Aro ‘eae : : 4 
ij (b) If fluid-is not visible, then fluid must be added.- 

(A 3 
ao (c) Remove the two 1/6" pipe plugs from the bleeder tubes 

which attach to the Bleeder Tank and remove the breath- 

er plug in the tank. 

rags underneath . the breatner tank to prevent (ad) Stuf 
il from dri»pin; into the Glectric Motor. & 4% 

(e) Insert a safety wire, and pour CLUAN UNIVIS #40 OIL, 
(Air Corps Specification 3580, Color Red) until the 
oil leval is well up on the window. 

(f) Bleed the Unit as follows: 

(1) Close one of the breather lines with one 

finger and apply slight pressure to the 
Uae cd! opening of the tank by blowing with the 

wae", é \ mouth until CLEAR OIL, FREE OF BUBBLES, 
We runs from the cpen breather line. 
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(2) 

(3) 

3. Hydraulic Oil: Whenever 
the unit 
ke F534) 

* | (a) i 

(b) 

(c) 

(a) 

a Tag i 
drippings of. 

37 

Repeat for the other breather line, adding 
oil, if necessary. 

When both Vicker's Units are completely 
filled, blow oil through one line or the 
other firoyh the tank until the oil level is 
just visible at the bottom of the window. ~ 

turee plugs and safety wire then, Replace the 

DO NOT AL TO JRIP INTO Tis SLUCTRIC 
MOTOR. 
—_—_ooO 

fOs, 

T 
oil is added to the Hydraulic Breather tank, 
must-be bled, It is sugzsested that the gunne, 

i the turret to use for wiping up any 
+) oil 

ure the Nydraulic 011 used in filling 
reather Tank is clean, and of the 

type, ACS 3580, Color Red. 

ailute or mix the oil. 

Spilling oil on Plexiglas is harmful, 

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. 
Pie CA 

GENER 

~RESTRICTAD— 

RE AND SERVICIN ® F PUP LT Gi tae 

‘ 

Cleaning the surface of Plexiglass is comparable to cleaning the 

' ‘the finish of a fine automobile. It is just as susceptible to damage as 

the finish on the car if improper methods or cleaning agents are employed, 

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 

«#0 line scratches, . 

St- If the surface is covered with oil 

or gre Clean with a small quantity of kerosene. NEVER 

USE G CASOLLIE, NAPTHA OR CAREON- TETRACHLORIDE. THESE SOLVENJ 

WILL DISSOLVE PLSAT T~GIASS ° . : ; * 

(a) First flush the surface with clean water or a mild 
soap solution, then rub it lishtly with a grit free 

soft cloth, sponge or chamois. Cellulose sponges 

are excellent for this purpose. © 

iS Mes 2 chearimE Plexiglass 

wo 5 

(ob) Rinse with clear water, 

(c) Folish glass with imoniz or DuPont Duco No» 7 
utomobile. 

(d) To finish a high polish and protect the surface use 
a good water emulsion wax, This final application 

i 8 is usually done by han:, Most polishing waxes will 
he effectively fill tiny nh scratches and make then 
A less apparent. he wax also makes: Plexiglass more 
MX resistant to dirt and dust POG EB Sp 

(2) When operating the Lower Ball, take care not to rest your 
feet on the Plexiglass, This only results in scratches 
and mars which you will have to rub out by hand upon landi 
not to mention the more important fact that visibility : @ 
not good through scratched windows, 
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(6) Installing link Ejection Cmites:= A special link 
ejection chute is provided “rom the gun to the ejection 

passageway, The chute is mounted on the guns between 

the link stripper and the front 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 safethed. t 

(7) Installing Firing Solenoids: 

(a) Solenoid type G-l:A: The firing solenoids. of 
this type mast 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 forward. 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 imto the rear slot of the adapter, sliding & 
the solenoid forward until its front 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 solenoid and replace cotter pin, 

(6) Solenoid type C-1l: Buffer tube mounted,: 
« Remove pin ey 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 imnediately 
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,. With core approximatel 
in the center of the window tighten tivo bolts 
on the clamping rings 

(8) Installation of Guns:e.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 servic= 
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 supports... yhen the guns are 
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jn place, screw im place and safety wire the 
front trunnion bets. (Outside bolts on fron} 
gen trunnions are e~ecessible when small oir- 
cular plates on owbside of ball surface are 
removed.) Replace the gun charger pulley 
brackets and fasten the gun charger cables 
to the charging levers with the bolts provided 
on tne cables, then insert cotter pins in the 
belts. 
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MUNITIO® 

1. Ammunition Boxes and Chutes: Each gun is provided with ar. 

ammunition pox and properly shaped chutes for feeding 

anmmunition to the guns and leading away the links and 

fired shells. 

(a) 

(b) 

(c) 

(e) 

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

The lower box is for the right gun and has a 

maximum capacity of 500 rounds. 

The ammunition is fed with bullet end downward 
from the boxes via the chutes to the guns. The 
ammunition 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 cescribed on page 40. 

The gunner manually charges the guns by means 
of charger cables which are fed over two sets ol 
pulleys and terminated in handles. The gunner 
grasps the handles and pulls back to "cross 

charge" the guns. 

M2 Links are used exclusively for belting, The: 
are black in color, and are very flexible. M1 3 d 

links, light in color ARE iJOT TO BE USED UNDER 

ANY CIRCUMSTANCES, 

2. Loading Instructions: Belts of ammunition must be even 
— 

ana free of kinks. 99% of malfunctions can be avoided 
&) by a careful check of the ammunition before loading for 

tight links, short rounds and deepset primers, ALUAYS 

CHECK THE AM‘UNITION. 

(a) 

(b) 

Run turret to O Eg. 

Remove plate over the ammunition boxes by loosen- 

ing the four Dzus fasteners holding it in place. 

Placing the SINGLE LINK END in either bottom 
corner of the box, belt the ammunition one layer 
on top of another, "accordion style", until the 

boxes are filled to the top. 

Take two short belts (one for each gun) of appro: 
imately 35 rounds each, dropping the DOUBLE LINK 
END of each belt down the chutes, so that the 
first 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'LL HAVE TO DOIT YOURSELF 

KEEP IT CLEAN 
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properly engaged. If the mouth of the feed 
chute is damaged or dented so that the loading 
cannot be accomplished in this manner, a hook 
made of heavy wire can be used to pull the first 

shell into the gun. 

Tink the short belt for each gun to the main 

ammunition supply in each boxe 

Replace cover to ammunition boxes, MAKING SURE 
‘THE FOUR DZUS FASTENERS ARE SECURELY FASTENED. 

. te} 

(f) 

P aoaa 4 
SE? ob 

FE SIGHTING > : ae Z 

i me 4 i 

| naa 
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PART XI. THE COMPUTING SIGHT NOD 

GENERAL: 
k—3 and Kel 

“Sperry Caliber 50 Automatic Computing Sight. 

(1) 

(2) 

(3) 

(4) 

r 
oh NE a de ee 

FLEXIBLE. SHAFTS 

Since there are but minor differences in the construction of 

Sperry Computing Sights, the sight will be referred to as the 

The K-l Sperry Coinputing 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 

gunner icoks through the sight directly into a large field of 

view outside of the turret. The sight switch is located on the 

front of the sight. Directly below the sight switch is the 

sight rheostat which is used to control the intensity of the 

sighting image. The target dimension and range dials are on 

the left side of the sight. 

Installation of the Kel; 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. when the 

sicht is evenly and solidly mounted, snap the mounting pin leve 

into the spring 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. 

Connecting the llexible Shafts:- Serious damage to the Sight 

and Flexible shafts will result if these instructions are | 

not carried out to the letter. & : 

(a) mth Input:- Loosen Azimuth Flexible 

7) and pull out of Gear Box ind, Then 
connect one end to the Azimuth Input of the 

Sight. before installation. After install- 

ation, connect free end to gear box, 

(b) Elevation Input:- Connect the free end of 

the bievan on Flexible Shaft to the Input 
in the Sight. (One end was already connect 
ed to the Llevation Gearing at the left of 

the turret). 

Connecting the Range Input:- Connect the free piece of flexib2 | 

Shaft to the range inet 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), Then with Range Pedal 
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pushed ALL THE WAY DOUN, connect flexible shaft to Range 

-Pedal Input and let Range Pedal up SLOWLY. — 

NOTE: Make sure the Range F] mes ble Shaft is routed so as to be 

free of kinks and sharp b ends which would cause jerky action 

and binding of the foot pedal. Best routing of the Range 

Shaft is from right angle fitting on the sight, across guard 

to foct range pedal assembly. ‘ 
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PART XII. FIELD CHECK OF THE 

GENERAL: A mistaken idea exists regarding the prediction rate of the Calibe. 
50 Computing Sight. The prediction limitation of the sight is 200 iils. This 
statement has frequently been misinterpreted to mean that the Sight will not 
predict correctly when the tracking rate of the turret exceeds 200 Mils per 
second. The tracking rate of the turret for which the sight will predict 
correctly varies from 150 ilils per-second at 1000 yards to 870 Mils per second 
at 200 yards” rane. 

RANGE TILE OF FLIGHT PREDICTION MAXIMUM RELATIVE TRACKING RATE.G 
(YARDS ) t (SECOUDS ) (HILS ) SPEED (MPH) OF TURRET 

TARGET (MELS/SEC. ) 

1000. 7h a3 200 fea 150 

800 | 1.00 200 327 200 @ 

600 i 200 327 267 

500 260 200 341 333 

00 ohi7 200: 4 She 1,25 
200 ea , 200 355 870 

In column one are values of range from 200 yards to 100 yards. 
Column two gives the corresponding time of flight for each value of range. 
Column three is the maximum prediction that ‘the sight'will calculate. Colum 

a 

four gives the maxinum relative target speed that the sight will vredict for 
4 a > si — " - * + ie - 

at different ranges. TIHEREFCRE, AT VERY CLOSE RANGES, THE MAXTMUM RELATIVE : fs 3 : Fe 
TURRET SPEED THAT CAN BE TRACKED IS LIMITED BY THR TURRET RATHER THAN THE & 
SIGHT. 

FIELD CHECK OF THE SPERRY COMPUTING 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. However, 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 
Motor: Running, 

(1). Check correct reading of Elevation and Azimuth Position Dials 
when turret is at 0 Ag, 0 Eg, 
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(2) Check operation of Sight Light and Rheostat. 

(3) Check operation of Range Mechanism. 

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

(b) Range Dial operates smoothly from 0 to 1000 
yards. 

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

(ad) The distance between.the Vertical Reticle line 
should be approximately the width of one line, 
upper Vertical Reticle offset to the left. 

(4) Check setting of Ballistic Cams, Deflection Dials should 

read O Ag, O Eg, under the following conditions: 

K-3 Range 800 Yarde, 

Plus 320 lils Elevation (To be read on Elevation 
Position Dial.) 

O lfiils Azimuth (To be read on Azimuth Position Dial 

K-l; Range 800 Yards. 

-3)0 Mils Elevation (To be read on Elevation Posit- 
ion Dial.) 

3200 Mils Azimuth (Determined by lining up 0 degree 
Azimuth Scribe Mark on Trunnion Sunport Casting 
with 180 degree Lord Shock Mounting. ) 

(5) Check tension on slip clutches and pressure on different- 
. tals. 

(a) Apply Azimath end Elevation rates separately, 
With rates applied suddenly, Deflection Dials 
should snap off stationary position immediate: 

(b) Stop turret suddenly, rate being fed-in 
ceasing, Deflection Dials should snap back to- 
wards initial setting immediately. 



PART XIII‘B OR & SlGH TENG THE LOWES 

- 

GGYDRAL: } 
he term BORSSIGHTING, as used in these instructions, is to be 

considered as signifying exactly what the word implies; that is, SIGHTING 

THROUGH TT} BORES in order ‘to correctly and exactly align each gun with the 

other, and so to set both guns that they are in thcir correct relation to 

_ the turret. Guns that are “properly boresighted with the turret must meet the 

following conditions. nc 

(1) Guns must be parallel with each other in the horizontal plans 

(2) Guns must be parallel with each other in the vertical plane. 

(3) Guns must be in correct relation to the turret, 

When these conditions are met, particularly the latter, the 

safety factor of the Fire Cut-Off Cam is maintained as pea natle set by the 

manufacturer within strict and precise limits. Any deviation of the guns from 

the three factors listed will introduce errors into the zone of Fire Cut-Off 

which will give unsatisfactory fir e Pa eern that will automatically lower the 

accuracy and fire power of the turret. 4. turret incorrectly BORIS 1GHTED will 

also oresent the danger of shooting into the airplane structure with probably 

loss of life - EVii THE LOSS OF THE ENTE SOMBER AND Cx. 

When the guns are Sapte Ohi ORTSIGITID with each other, and 

with the turret, the K-l restate 2 omputing Sight must be HANIONIZED with the 

line of fire. A beoet thus boresivhted, in combination with a properly harmon 
3 e 

4 
ized sight, is equipped to dedaver the maxciinwa Donen” for which it has been 

designed. 

As stated in paragraph one, BORUSIGUTING indicate s tne alignment 

of gun bores produced by sighting tirouyh then, usually at a common target at a 

great distance, i.e., 1000 yards or nore. (The convergence of fire at 1000 yarc 

or more, is merely an adoarent contraciction of the condition listed above, 

since reflection will Show that the theoretical Lliue of fire resulting from @ 

parallel guns will be yifted only 1) inches each side of the point on which 

guns are sighted. ana "this slignt difference is in 

or more.) 

cea cons iderable at 1000 yards 

ALICE? OF GUUS TO TURRTT: This important step must be taken 
Potted ap Sie in ot ae i ; 
to protect the fire-cut-off system, and to align the guns to 

each other that maximum fire power can be attained. 

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

26" from AOB to AOB. If tis cistance is correct, a horizon 

al adjustnent will not be necessary. ‘The lorizonbes adjust- 

ment. nust be made first, since the vertic al bolts hold the 

horizontal block tight antil locsened, 

(2) If a horizontal adjustment is nece sary; loosen the vertical ss 

adjusting bolts witil tae desired adjustment is acquired. 
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(3) To test the vertical adjustment, run guns to 0 Elevation, 
and place a bevel protractor on top of each sun receiver 

(first obtainins the degree of tilt the ship is in), and 
ad nay) the gun mount up or down until the guns are at 0 
Blevation in relation with the turret. 

(4) Be sure pun adjustment mounts are very tight. 

BOF SIG! TING TiS GUNS AND ALIGNTINT OF COMPUTING SIGHT TO GUNS et Mn Ee SI i hed Ca Mid eR iecaalbededeecideelD a Nae 

Q) Remove sight from turret and place on work bench. 

(2) Inserting a flexible shaft into the Elevation and Azimuth 
Inputs, set both Deflection Dials until they read exactl - ? d Sf 

Zeroe 

(3) Inserting a flexible shaft into the Range Input, set the 
Ranze Dial to read 10. (1000 yards) 

(4) Set Target Dimension Dial to read 20 Feet. @ 

(5) Remove Sight Lamp Cover and a Housing « (So artificial 

Light can be used.) 

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

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

(8) Sight through mounting piii holes at tarzet 1000 yards or 
more away. Then bz37 means of thumb screw, adjust sisht re- 
tiehes UNTIL THSY ARE Ol THE SALES TARGST VIE.TID THROUGH THS 
MOULTING PIN HOLS. liake C™RTAIN the deflection dials re- 
main at zero during this adjustment. (Inserting a flexible 

shart and holding tight to the free end will prevent the 
deflxction dials from turning) & 

(9) Now, using the Azimuth Hand Crank and the “ixterior Elevation 
Hand Crank, manipulate turret until left gun is bearing on 
a seleeted tarzet 1000 yards or more away. 

(10) It is necessary to remove the G-1l Solenoid, Back Plate, 
Driving Spring and Bolt from each gun before the above 
operation. 

(11) As soon as the ak gun is bearing on the target 1000 yards 

or more avay, encase “the Azimuth Power Clutch and set the 

Brake on the exter srior “Slevation Hand Crank. Then look 

through the bore of the right gun and see if it is bearing or 
the same bine onbc as the left gun. If not, a S/MLL ADJUSTIENT, 
i permitted to bring the right gun to bear on the sam 

tarzete 

(12) When the guns are both bearing on the sane target, install 
the computing sight in ae mounting cradle. (Do not connect 

inputs.or cannon-plug.) (0 
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pert ar es bear 
on the shafts of the De Stand an Dials, MAKING SURE ‘TS cit 
DEFLWPIO DIALS ART NOT PULLTD AVAY FROM ZERO DJRING THE 
ADJUSTITGNT. Hake sure that the reticles in the sight lin 
upon the target on which the guns are bearing with the — 
deflection dials both reading zero. 

(15) Remove Sight from turret. 

ALIGNHSNT OF SIGHT TO THS TURRET: 

(1) Run turret to exactly OBg OAg, by lining up scribe marks, 
and engage the power Vtanene 

(a) then the Fire Cut-Off Pin is in the notch on 
the Fire Cut Off Cam, the turret is at OAg. 

(2) Insert flexible shaft into Tlevation and Azimuth Inputs, and 
et Elevation and Azimuth Position Dials to read BxXACTLY ZERC 

oem ea 

t 

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

Boe 

(4) Mount sight in turret, connecting the Azimuth Input Shaft to 
the signt before mounting. Latch mowiting pin securely. 

(5) ~Gonnect Elevation Input into sight and Azimuth Invut into 

gear box, 

(6) Connect Cannon Plug to Sight. 

(7) Connect Range Input to sight. and then to Foot Range Pedal > 

Assemby, WITH RANG? PUDAL HGLD ALL, THU “JAY DOWN AND RANGE : 
DIAL READING 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 are firing. 

Turn on Sight Stritch and iain Switeh and adjust sight rhec 
to desired brilliance. 

Replace guts for cach gun, back plate, bolt and driving spriz 
attach charging cables and replace G-1l1 solenoid on right — 
gun. Then roplace Hoe Fads plates and rani bietegts 
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PART XIV. TROUBLES ‘AND REMEDIES 

GHNGRAL: ° Listed are a series of "symptoms" their probable cause and probable 
remedy. ‘When malfunctions occur, the gunner must use logical reasoning 
to quickly locate the difficulty and renair same as quickly as possible. 

ns) ton Probable Cause 

SLUGGISH OPERATION. (a) Low oil tevel in hydraulic 
‘ unit. 

(b) Dirty oil in hydraulic unit. 

DEAD SPOT IN CONTROL (a) Low oil level, or dirty 
HANDLUS fluid in hydraulic unit. 

(ob) Backlash in Hand Control 
Mechanism. 

Remedy 

Refill and blow. oil thr- 
ouch bleeder tubes. 

Same as above. 

Same as above, 

Wake sure that linkages 

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

_ Hand Control Unit, take off 

(c) Faulty Voltage Regulator 
in ship's circuit. 

TURRET ROTATES IN 

“RONG DIRUCTION WHEN (a) Linkages between Hand 
HANDLES ART MOVED. Control and Hydraulic Unit 

reversed. 

(b) Azimuth Bevel Gearing inside 
Hand Control Unit reversed. 

GUN SOLENOID WILL NOT 
OPERATE HEN FIRING (a) Main Power Switch and/or 
KEYS ART DOPRISSED. Fire Selector Switches OFF. 

(b) Guns are pointed tovards 
restricted area. 

(c) 20 Amp fuse in Firing 
Circuit. "blown out.!! 

(ad) Fire Cut-Off Switch stuck 
OPGN. 

(e) Firing Switches defective. 

(f) Burned out Solenoid. 

eC Sas in ule Ee elin relies ue be Me Rea ies! eagle ha 

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 
familiar... with the correct 
procedure,. 

Turn on switches. 

Change position of turret. 

Check and replace. 

Check with Ohmmeter. 

Cheek with Ohmmeter. 

Replace Solenoid. 
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’ Symptom 

VICKER'S UNIT VTHINE 
iN SITHER ELEVATION OR 
AZIMUTH OR BOTH. 

VICKER'S UNIT WHINES 
IN ELSVATION 

MAT POWER RELAY 
'CLICKS' OR FLUTTSRS. 

SLUGGISH 1:OVEMENT 
IN ELEVATION 

Probable Cause 

(g) Open cireuit in wiring 
system. 

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

(a) Limit Stops not properly 
set. 

(a) Low Voltage. 

(a) Hand Cluteh (Exterior) 
ongaged. 

(b) Dirt or foreign matter 
lodged in Hand Rack. 

ftemedy 

Check all connections and 
use Ohmmeter, if needed. 

_ Refill and blow out 
bleeder tubes 

Reset limit stops. 

Turn Main Switch OFF 

IMIN DIATELY. 

Disengage clutch. 

Clean Elevation Hand ““@ 
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FART XV. COT UT 6. AT EONS 0 ToR Cit TS 

| GENERAL: 

Although the gunner is not responsible for the servicing of 
the communications system, it is necessary for him to know the principles 
of operation and wiring that he will be able to operate his instruments. 

The Lower Ball gunner is rather isolated from the rest of 
the airplane, and his only means of communicating with other crew members 
is through the Interphone. And because of this conditicn, it is doubly 

& important that the gunner be able to operate the interphone correctly. 
Facilities are provided for connection of two way instruments for use q 

between the gunner in the turret and the airplane personne]. The instrue 
ments are connected to the Terminal Block in the Switch and Junction Box 
as described in the Electrical System. 

(1) Microphone and Headphone connections:- The gunner connec? 
his instruments to the flexible rubber cables which con- — 

tain a jack and a block connection, A throat type mic- 
rophone is used in the turret. 

(2) Press to Talk Switch:- This unit is located just in fror: 
or the gunner's right foot rest. This switch is normally 
open. When the gunner wishes to talk into the microphone 
he depresses the spring loaded switch vin lever with the 

us front portion of his right foot. 

CAUTION: During flight, check interphone and microphone ‘ 
connections at regular intervals to make sure they 
are connected; 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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PART XVI. TUE OXYGER SYSPEH 

GRWERAL: Oxyzen is Life ab high altitudes. Learn to use it properly. 

| The: following G-2 Summary should drive tiis important 

point hore. i 

: Somewhere in Two gunners flying in a B-26, 

Australia: HO? USING ¢ MYGUN PROPSRLY, during 

a long hard mission, were over 

come by Anoxia and the Pilot and 

lavigator were forced to man 

the guns during the attack. 

An oxyzen supply with its conventional tyse valve 

and indicator is provided for use in connection witha tne 

gunner's oxygen ae which is worn during nigh altitude 

flying. 

An oxygen supply tank (500 lbs. pressure) is co 

ened to the outside supporting framework of the turret. 

Appropriate valves cennect the unit to flexible tubing waiick 

runs to a fitting in the wall of ths turret. Inside of the 

turret, rigid tubing is used to connect to. the oxygen re= 

gulator which is witain convenient reach of the gunner. A 

second connection in the regulator has two dials with ‘points 

The top dial and pointer show the altitude readings wich 

y the gunner sets in manually. The gunner obtains the alti- 

tude reading over the interphone system, and when the proper 

setting is made, an adequate supply of oxygen is delLivared 

to the mask. The lower dial and pointer show the oxygen 

' pressure in the ‘tank, thus giving a visual safeguard against 

insufficient oxygen in the tank. 

1. Gare of tne ORES System:- The oxygen should be kept 

conpletely free of: & 

(a) Oil ami Grease ~ to avoid danger of 

spontaneous combustion anc sxplosion when 

in contact with high pressure oxygen. 

(o) datar - to prevent freezing of oxygen 

equipment at low temperatures. 

(c) Gane Foreign atter - to prevent cont- 

amination of the oreathing oxygen. 

2s Lubricat tion:- tio Lubricant which is net approved by the 

ir Corps shell be used anywhere in the oxygen sysbettt. 

(a) The correct lubricant is Air Corps 

Specification No. 40363. 



NOTE: 

Sealing Compounds:- Leaks sometines develop in the 

tube couplings. The couplings can be tected oy putting 
~2 let soap suds onithem and watching for bubbles. 

7} i 

% 4 
Oo 

(a) If a leak is found, it can be sealed with 
Air Corps Specification Sealing Compound._ 

Installing the Oxygen Bottle:- The oxygen bottle should 
be mounted in.the.clamp rings which are fastenec te the 
colwm irom the bottle to the fitting on the Ball turret 
Be careful not to put undue strain on the couplings 
when handling-the* tubing and fittings. All couplings 
shall be lubricated in accordance with Air Corps Spec= 
ification No. 40363. 

Tre 
THE NEWEST LOWER BALL TURRET MOUNTS DUAL OXYGEN TANKS, 
USED IN CONNECTION JITH AN A=12 DEMAND TYPE OXYG5N 
REGULATOR AND MASK. 
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MT FLIGUT ALD Teh GHPe OPERATIONS AND 50 HOUR TNSPECTIONS 
PART XVII. P 

a cis < Ak 

roceecdaure is recommended to 
1. Rre-Fligitt Ooration: Phe fo lowing. 

yrret under actual combat 
insure satisfactory Byer aya of the 

- conditions. 

P 
t 

(1) Clean all Rieeiogher and safety plate panels. 

(2) Check oi "LSvel achiee father tank of hydraulic unit, 

and Thy PICT BOR reins. IN 
Tj — OTT f 

sa-3 + tiie 

f (3) See that aki chand cranks anc clutch Levers are in 

their proper .pasitions. 

(4k) Turn Sight Switch ON. 

(S) Turn Main Power Switeh ON 

(6) Gneck response of Azinuta and Ulevation control 

mechanisus by aanipulating the Hand Controls. (Be e 

careful not to drive the guns down until they strik¢ 

the ground). 

(7) Adjust re ticle Light on Computing gz Sight to 

desired brilli ance 

= 
~ 
2 (8) a jovk Range Foot Pedal up and down and observe 1 

reticles move in response. 4 

(9) ilake alignment of Sight «nd Gums by bporesighting. 
\ 

o 
we t=) =) 

10) Load ammunition boxes and push ammunition down to gun: 

(32:) Lift each gun cover plate and pull ammunition dow, 

ding the first shell by hand over the belt holding co 
7 

hen close gun cover plates. 

hydraulic units and sight for AT LAAs? 5 minutes 

2 take-off. 

2, In-Flight Operation: 

Turn Sight Switch ON. 

Turn Main Power Switch ON. 

RESTRICTED =. "Sei 
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fe DONT HAYS Roem or TOF. 
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(3) Charge guns twice. 

(4) Turn both Gun Selector Switches Ol. 

(5) When target is sighted, set target dimension 
dial in sight. 

(6) By means of hand cohtrols, move turret so 
that reticles stay on the target, "tracking 
the target." 

(7) Operate Foot Ranze 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 no live shells 
are left in the guns. 

(10) Turn both Fire Selector Switches OFF. 

(11) Leave turret as described. Final position 
of the turret is stowed position 0 Eg, 180 Ag, 

= WARNING! During landing or take-off, guns must be in-stowed 
pogition, pointing aft, and there should be no crew member 
in the turret. 

3. 50 Hour Inspection of turret operation: patie ie, hs 

ne 

Oe 
thet 

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

(2) Clean slip rings and replace brushes if worn. 

(3) Clean relay points with crocus cloth. 

L, (4) Check spare parts box for fuses, tools, etc. 

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

(6) Check oil level in hydraulic power unit. 

(7) Check all electrical coinections for good 
contact. 

(8) Check oxygen system for satisfactory operatior 

eshel: THe ENO’ > 
eee H 

' 
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(9) 

(10) 

(21) 

(12) 

(13) 

(14) 

(15) 

(16) 

Move turret in Slevation and Azimuth, check- 

in for smoothness of operation. 

Move turret by hand cranks in Mlevation and 

Azimuth, checkin, for smoothness of operation. 

Have guns serviced. 

Check guns for tightness in mounts. 

Check position of Azimuth Pinion Gear and 

Azimuth Ring Gear. 

Boresight. 

Check operation of firing solenoids. 

Gheck fire cut-off cam and switch operations. 
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KNOW YOUR TOOLS 




