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FOREWORD 

The purpose of this manual is to provide a 
source of information from which the student may 

acquire the know'edge needed to perform first and 

second echelon maintenance on the Norden Bombsight 

Equipment, M-Series. 

Memorization of the material in this manual 
will not produce well trained maintenance men. 

It is the job of the Instructor to provide the 

practical application of the text material. 

The student must be constantly reminded that 

his mastery of the text material is essential and 

that he must train himself so that he can apply 

what he has learned. 

À weil trained maintenance man must have the 

following prerequisites: 

Thorough knowledge of the equipment. | . 

2. Pride іп his workmanship. 
3. Common sense. 
4. Ability to use his hands. 

|f the maintenance man has the above pre- 

requisites, he may develop an ability to maintain 
perfectly the equipment. 

This manual is divided into sections. This 
arrangement provided a method whereby all the 

material concerning the stabilizer is presented 

in Sections | and IV, inciusive, and the material 
concerning the sight is presented in SectionsV 

to X, inclusive. 

Such an arrangement of the text material also 
provides for any future changes. 

The illustrations are to &id the student in 
visualizing exact construction and operation of 
the equipment and to provide a more interesting 
presentation of otherwise dry mechanical facts. 

This manual was set up with the idea in mind 
that a definite amount of time be spent in the 
study of the manual and a discussion of the mater- 

ial studied. 

EN 
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The instructor will co-ordinate the text with 
the equipment and arrange the work tc fit his par- 
ticular class. Any points which might offer dif- 
ficulty should be demonstrated and clarified by 
the Instructor. Disassembly and reassembly and 
maintenance procedure should be demonstrated and 
foliowed through to see that the students are do- 
ing the work correctly. This same procedure 
should also be used in calibration. 

1% should be stressed that the equipment is 
precision made and that proper handling and lub- 
rication are very essentiai. Instructions given 
in the manual for handiing and lubrication shouid 
бе strictly followed, uniess iocai conditions war- 
rant a change of instructions concerning lubricat- 
ion, 

A good maintenance man will not tinker with 
the equipment. As long as the equipment functions 
properiy, there is no need to disassembie or to 
tinker. However, keep the unit cíean, dry and 
properly lubricated. PREFLIGHT CHECKS AND INSPECT- 
IONS WILL BE MADE WHEN DUE, AND ANY MALFUNCTIONS 
CORRECTED. KNOW WHAT TO DO; KNOW HOW TO DO IT; 
KNOW WHEN TO DO ΙΤ, AND THEN DO IT. 

Good maintenance men will always be in demand. 
Thorough training wili provide the confidence nec- 
essary for good maintenance. 

NOTICE: This document contains information affe 
ing the Nationa! Defense of the United Sta 
within the meaning of the Espionage Act (U.S.C- 
50:31: 32, The transmission of this document or 
the revelation of its contents in any manner to 
an unauthorized person is prohibited. 

т 
- 

+ 
> 

Revised Edition 

Published at Lowry Fieid, Coiorado iei 
September ! :955. ? 
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INTRODUCTION 

Precision bombing, as developed and demon- 
strated by the United States, has proved to be 
practical and successful. As a result of the 
success of precision high level bombing the bomb- 
ardment squadron has become one of the most im- 
portant groups of the Army Air Forces. 

A bombardment squadron may have everything 
but an accurate bombsight and stili be unable to 
accomplish its purpose. The purpose of any bomb- 
ardment squadron is to provide a means of trans- 
porting the bombs to a point from which, when the 
bombs are released, they wili strike the target. 
The bombsight determines that point of release. 
{+ the bombsight is not accurately calibrated and 
maintained, the bombs will not strike the target 
and consequently the bombing mission is a railure. 

It is the duty and responsibility of the 
bombsight maintenance personnel to have their eq- 
uipment in perfect operating condition. If they 
fail to perform their duty, they are endangering 
the success of the bombing mission, the lives of 
the crew, the plane and ali equipment for which 
they are responsible. 

As bombsight maintenance personnel, your job 
is one of the most important jobs in a bombard- 
ment squadron. |f the bombardment squadron has 
the best pianes, pilots, bombardiers, navigators, 
gunners, and ground crews in the service the bomb- 
ing missions may be a failure because the bomb- 
sights were inaccurately calibrated. The sight 
determines the point of bomb release and also de- 
termines the correct course. The pilot will fly 
the course determined and the bombsight will rer 
lease the bombs at the determined dropping angle. 
if either the corse or range is incorrect, the 
bombs wi!i miss the objective. Therefore, no 
matter how accuracely the plane is kept on course 
the objective of tne mission will not be accomp- 
lisned. 

Upon the shoulders of the bombsight mainten- 
ance personnel rests the responsibiiity of accur- 
ate caiibration and maintenance and to that extent 
the success or failure of a bombing mission. 

XV 
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RESTRICTED 

SECTION | 

OPERATION AND NOMENCLATURE STABILIZER 

The stabilizer is used asa base for the 
bombsight and provides the housing and mountings 
for the mechanical devices used to maintain an 
azimuth reference line, or more specifically, 
to stabilize the bombsight case (i.e. entire case 
including the fore and aft hair) in azimuth, and 
with AFCES in operation to stabilize the entire 
plane against deviations from course. 

In our discussion of the stabilizer, we will 
use the terms front and rear, right and left, as 
the stabilizer is seen from the position of the 
bombardier. On the rear of the stabilizer housing 
is an inspection plate or cover which is fastened 
to the housing with four screws. The removal of 
this cover permits inspection of the horizontal 
gyro and cardan. 

To the right of the rear eover is the PDI 
switch. On the top of the stabilizer are the 
following: clutch‘cover plate, bombsight clutch, 

bombsight clutch connecting rod, bombsight clutch 
connecting rod clamp bracket, auto-pilot clutch, 
directional arm, PDI coil and brush view glass, 
drift gear and clutch assembly, and drift scale. 

The PD! coil mounting plate, the switch 
panel containing, as designated, the stabilizer, 
servo and bombsight switches, the stabilizer and 
the bombsight male cannon plugs. are on the right 
side of the stabilizer housing. 

Located on the front of the stabilizer hous- 
ing is the torque or servo motor, which is acces% 
sible by removing the inspection cover which is 
attached with four screws. 

On the left side of the housing are the pro- 
jections for mounting the directional panel. 

The bombsight clutch is purely mechanical. 
It provides a slip connection between the horizon- 
tal gyro and the bombsight. The clutch is engaged 
and disengaged by operating the bombsight clutch 
thumb lever. The male part is the upper end of 
the directional stabilizer cardan gudgeon. A 
spring and nut are provided for adjustment of the 
clutch tension. The clutch must be adjusted to 
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a tension of 18 to 24 pounds, so that the clutch 
will slip before any damage is done to any of the 
connected units. 

The auto-pilot clutch is also a mechanical 
arrangement affording a slip connection between 
the horizontal gyro and the РО! brush. The auto- 
pilot clutch has a two fold function. (1) Without 
the bombsight installed, the auto-pilot clutch 
provides a means of transmitting directional 
impulses from the directional gyro to the direct- 
ional panel. The clutch also provides a means 
of stabilizing the PDI brush. (2) With the bomb- 
sight installed, the auto-pilot clutch is disen- 
gaged. Any clockwise or countersclockwise move- 
ment of the auto-pitot clutch under this condition 
will be caused py tne rotation of the turn or 
drift knobs (either one causes the drift gear 
to rotate which in turn causes the auto-pilot 
clutch to rotate). Rotation of the course knobs 
will be transmitted from the drift gear through 
the auto-pilot clutch connecting rod to the auto- 
pilot clutch. 

The auto-pilot clutch is adjusted to slip at 
a tension of 10 to I2 pounds. The adjustment is 
Provided by a spring and turret head screw. The 
adjustment of this tension is important. 

The drift gear clutch is a slip connection 
between the drift gear and the PDI brush. tts 
function is to prevent damage to the PDI brush by 
any sudden extreme rotation of the drift gear. 
The drift gear obtains its stabilization in azi- 
muth from the stabilized bombsight case (through 
the drift worm which is an integral part of the 
Dombsight case and therefore stabilized By it), 
wi th the bombsight mounted, and through the drift 
gear clutch this stabilization is transmitted to 
the PDI brush and to the auto-pilot clutch. 

The tension of the clutch is from 6 to 8 
pouncs and is obtained by adjusting the tension 
of the spring on the screw under the drift gear. 

The directional gyro is a gyroscope with the 
Spin axis mounted in a horizontal plane and pivot- 
ес to the cardan at the center of mass of the 
gyro. 

The purpose of the gyro is to provide and 
maintain an azimuth reference line. 

The directional gyro rotates about an approx- 
imately horizontal axis. It is carried by hori- 
zontal gudgeons working in bearings in a cardan, 
which cardan itself rotates in vertical gudgeons 
working in bearings in the stabilizer housing. 

eFlightManuals.com 



RESTRICTED 

STABILIZER GYRO 

or дь GUDGEON 

= SLIP RINGS 

s RESISTORS 

-RING GEAR ears s 

COUNTER-BALANCE А | LEXIBLE LEAD 
BAIL d 

ISOLATED 
SECTOR 

BRUSH PLUG 

αν PIG TAIL 

э CARDAN 

жұр... ЕР GYRO HOUSING PRECESSION BAIL "du em 

COMI LOWER CARDAN GUDGEON 
7... 

l a 

i ік. ACTUATING SHAFT 

Flo. 5 

eFlightManuals.com 



RESTRICTED 

The upper gudgeon of the stabilizer cardan 
projects through the top of the case and acts as 
the male member of the bombsight clutch. 

The gyro has a series wound motor. The 
starting amperage is 6 amps for 2M volt units 
and 10 amps for 12 volt units. The running am- 
perage is about half of the above amperes as given 
for 12 and 24 volt units. The M-6 running amper- 
age is 3 to M amps. 

The normal operating speed is approximately 
7800 revolutions per minute. 

The top of the cardan carries the large 
stabilizer ring gear through which the torque of 
the torque motor is impressed upon the cardan. 
This torque is about the vertical axis of the 
gyro so that all precesstonal forces applied by 
the torque motor will affect the horizontal axis. 

іп order to provide the degree of direct 
stabilization necessary, some means of assisting 
the gyro must be used. The torque motor provides 
that means. 

The torque motor assÉmbly consists of the 
following parts: DC Shunt wound motor assembiy, 
two clapper magnets, two clapper magnet armatures, 
two bayonet springs, two cork faced drive gears, 
two clutch plates, intermediate drive gears link- 
ing torque motor and ring gear, and brushes which 

contact the slip rings located on top of the gyro 

cardan. 
The motor rotates the two cork-faced drive 

gears constantly in opposite directions. 
The purpose of the torque motor is two-fold. 

First, it is an electro-mechanical power ampli- 
fier. Second, it exerts counter forces upon 
the stabilizer gyro cardan which tends to keep 
the gyro axis from moving in its efforts to sta- 
bilize the bombsight directionally. Since the 
stabilizer must, of necessity, be relatively 
small, any stabilizing force exerted by it sets up 
relatively large counter forces which tend to pre- 
cess the gyro axis from its original direction .in 
space and, in effect, is the equivalent of the 
directive power of a gyro many times larger than. 

the one actually used. 
Any forces which act on the stabilizer gyro 

in its normal operation do so in such a way as to 
move the axis in a vertical plane. In such move- 
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ment, the stabilizer gyro brush moves off the 
neutral sector of the torque motor contact sector 
(isolated sector). That movement closes the tor- 
que motor circuits and causes one of the two mag- 
nets to be energized. The energized magnet at- 
tracts its clutch disc to engage the corresponding 
Clutch gear. The clutch gear is corkfaced, and it 
is the cork which provides the friction for the 
clutching action. The torque transmitted from 
the clutch gear to the clutch is transmitted 
through idler gears to the ring gear mounted on 
the stabilizer gyro cardan. 1% is this torque 
which precesses the gyro until its brush is cen- 
tered on the neutral sector of the isolatedsector. 

1% must be emphasized that the torque motor 
clutches slip even when engaged. If one should 
"grab", the torque motor would then exert such a 
powerful force upon the ring gear that the gyro 
would move past the neutral. At the neutral point, 
the magnet would be de-energized, and the clutch 
would release. However, the momentum of the gyro 
would carry the brush across the neutral. The 
result would be a rapid hunting across the neu- 
tral sector and a chattering of the clutches. For 
this reason, the torque motor clutches are care- 
fully adjusted at the factory to transmit only 
enough torque to stip and not to grab. 

The bayonet springs are to adjust and main- 
tain the clearance between the clutch plate and 
the corkfaced gear. 

G. Preces- The precession motor assembly consists of a 
sion reversible electric motor, an adjustable solenoid, 
Motor a vertical actuating shaft, and necessary gears 

and wiring. 
Located on the base of the stabilizer gyro is 

a bail with an offset ridge. In close tolerance 
to this bail is a roller which is the top of the 
actuating shaft. The other end of the actuating 
shaft fits into an adjustable solenoid plunger. 
When the solenoid is energized, the shaft is moved 
upward and the roller comes in contact with the 
ridge of the gyro bail. Through the precession 
motor and its intermediate gearing, movement is 
transmitted to the actuating shaft which causes 
the shaft to rotate. The shaft may rotate either 
in a clockwise or counter-clockwise direction, 
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The Pilot Direction indicator is a double 
acting vcitmeter. With the switch turned "ол", 
when the circuit is equaiized, or when the sta- 
Diiizec brush is centered, the pointer lof the 
pilot indicator) stands in the middie of the 
scale. When the stabi'ized brush is off center, 
the circuit now being unbalanced, the pointer of 
the PD! moves to one side to indicate the dir- 
ection which the airpiane must *urn. 

The PD! system in the st abilizer consists 
of a resistance coii and a stabilized brush. md 
is connected to an indicator in the pilotis com- 
partment in such a manner as to indicate the 
approximate amount of turn, and the direction of 
the turn necessary, at any time when the circuit 
is energized. The brush is stabilized by the 
directiona! gyro through either the auto-pi lot 
clutch or 5v the bombsight clutch, when the 5omb- 
sight is instaiied. 

Às previously stated the pilot's direction 
indicator is an instrument operating as a double 
acting voltmeter. The action taking place in the 
stabilizer is as follows: The current passes from 
the PDI switcn to the coii, through the coii, 
and back to number one pole. The signal from 
the coil is picked up by the brush and passes 
through poles five and six (see stabilizer wiring 
diagram) to the PDI instrument in the pilotts 
cockpit. 

The brush is stabilized by the directional 
gyro. When the plane turns lieft the coil moves 
right under the brush and the signal or reading 
on tne PDI indicates that a right turn is required 
to bring the plane back to straight flight, or to center the PDI brush. ΙΤ the plane turns right 
the coil moves to the left under the stabilized 
brush and the PDI indicates that a ieft turn is 
required to center the PDI brush. 

ll 
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J. Explanation 
Stabilizer 
Wiring 
Diagram 
M-3 
Fig. 7 

(1) Stabi- 
lizer 
Circuit 

(2) Torque 
Motor 
Circuit 

(3) Isolates 

Sector 

The M-3 has a two wire electrical system, a 
power wire and a return wire. 

The current for the operation of the stabi- 
iizer comes through the number two pole of the 
cannon plug from the source of power. The power 

goes from number two pole to the stabilizer, tor- 

que motor, bombsight anc PD! switches. 
The number one plug is the return connection. 
When the stabilizer switch is closed, the 

current flows through the brush contacting the 
second. slip ring firom the bottom, of slip ring 
2 (see diagram), from the slip ring to the gyro, 
across a flexible lead, back to the lower slip 
ring, and then to number one pole, thereby come 
pleting the circuit. 

Close the toraue (servo) switch. The current 
flows to the torque motor, through the motor to 
the return connection. The current going to the 
motor branches to the clapper magnets. From the 
clapper magnets the current goes to the two upper 

siip.rinps, Ч and 3;—1(&66—E1.9.. 2)... 9—-Ttre—curtent 
from the left clapper magnet (magnet under the 
brass gear) flows to the third slip ring, then to 
the lower segments of the isolated sector, through 
the contact made by the stabilizer brush, across 
a flexible lead to the lower slip ring, and then 
to number one pole, or the return. 

When the right clapper magnet is energized, 
the current flows through the fourth slip ring to 
the upper segments of the isolated sector, through 
the contact made by the stabilizer brush, across 
a flexible lead to the lower siip ring, and then 
to number one pole of the stabilizer cannon plug. 

The isolated sector consists of five seg- 
ments which are separated by an insulating mat- 
erial. The five segments are the neutral segment, 
the upper six-volt segment, upper twelve-volt seg- 
ment, lower six-volt segment, and lower twelve- 
volt segment. 

a « v 
i2 OR 24 VOLT SEGMENT: iN -ІР OR 24 VOLT SEGMENT 

6 OR 12 VOLT SEGMENT: 5 “6 OR Ι2 VOLT SEGMENT 

“NEUTRAL SEGMENT 

FIG. 8 I3 
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(ц) M-6 

RESTRICTED 

= | Сї: f» o 

-O Ф ек! 

ur ck EDI 

то 

1 
& 

з Оо Ф (0 

naw a tr 

у 

7, (D 

ay ΜΕ ee 1 

ек | 

el 
i 

mO © у 4 О суо оо о % cet ώ >x ct x2 о 4 00 < 0 (0 оо 

ο precesses а iittie off neutral, 
ts tne six-voi- segment, and one 
is engaged από the gyro is pre- 
posi n. f the gyro precesses 

nt, more power is requir- 
recess it back to neutral. When the brush 

; voit segment, the ciapper magnet 

`< (n Ф Q ct 3 

ce upon the ciutch engaged (until 
hes the 6-volt segmenti) and the gyro 

to neutral position. 
has а опе Wire electrical system, 

s ç 

Sher Dory ΤῸ ἘΤΟ τ re 

GO o 5 

as ct uo 

(US 
O σα | Ф η о F, 

ο zr»x о ο. 0p- 

ih ekle бы i rounded to the case. Fiexible 
leads carry the current across the bearings, and 
carry the return across the bearings. 

The power pole of the 16 pole cannon plug 
is number i5, ano the ground pole number 13. (See 
diagram). 

The stabilizer circuit, torque motor circuit 
and PDi are the same as the M-3, except for the 
ground wire. 

The precession motor circuit has been added. 
(See diagram). 

Ure 
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RESTRICTED 

TORQUE (SERVO) MOTOR ; 

S 
PDI. POTENTIOMETER 

| + RESISTORS 

CANNON PLUG 
DIRECTIONAL GYRO 

b d PRECESSION MOTOR-/ 

ISOLATED SECTOR 

AE M-6 STABILIZER WIRING DIAGRAM 

ÓN. ° SECTOR PANEL PLUG WITH HONEYWELL MODIFICATION 

ів FIG. iO 
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M-e 
Stab! lizer 
Modifi- 
cation 
G πως 
42-6 

When esing the stabitizer with the Honeywei! 
AFCES eau: pment, it-is-naeessary to effect the 
fciiowing wiring modifications. The student shouid 
become thcroughíy accuainted with thes ^difica- 
tions, because they wi!i be invaluabie iim when 

he begins his study of AFCES. 
!, Remove ali NITET from the number 5 piug. 

(Sector Pane! 
2 $4 It πας πα RS 2 wire short and sol-er 

to the dead side of the servo switch. 

3. Remove the number H wire on the [6 pole 

plug. 
3. Сый number 3 wire short and solder to 

dead side of PDI. 
5. Use number 5 wire as a jumper from the 

dead side of the servo to the dead side 

or the PD. 
6. Cut number !6 wire short and solder to 

the dead side of the stabilizer switch. 
7. Remove number 6 wire (in 6 pole plug), 

andnumber iO wire (in 16 pole plug) com- 
pletely. 

8. Number |5 wire is hot lead. 
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8 oe 

STABILIZER ASSEMBLIES ` 
X rM 

те CLUTCH COVER r 

SIGHT T а и ΜΒ SIGHT CLUTCH Qy- k—— ЧА $ g= 

AUTO-P!LOT. а δε 
CLUTCH р 

LOW ALTITUDE BRACKET 
STABILIZER 
HOUSING COVE 

RING GEAR QNOD 

DiRECTIONAL CYRO 

INSPECTION 
PLATE 

TORQUE MOTOR COVER 

DRIFT CLUTCH ASSEMBLY 

ON MOTOR ASSEMBLY 
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D!SASSEMBLY 

A. inspection 
and 

Cover 
Plates 

B. Bombsight 
and Auto- 
Pilot 
Ciutches 

КЕСІКІСТЕ 

жекке τις. 
SEL ὯΝ 11 

DISASSEMBLY AND REASSEMBLY, STABILIZER 

i. Remove rear inspection plate and torque 
motor cover, four (M) screws in each. 

|. Remove ciutch cover plate. 
2. Disengage bombsight clutch collar and 

remove from drum. | 
3. Disconnect auto-pilot connecting rod by 

removing two cotter pins and lifting rod off pins. 
4. Remove hexagon nut from cardan gudgeon 

extension or male member of bombsight clutch. 
5. Fit special clutch puller into clutch, 

tighten screws, tap lightly and clutch drum will 
loosen from gudgeon pin. 

6. Remove puller. 
7. Lift the bombsight clutch drum and auto 

pilot ciutch off gudgeon. 
8. Loosen and remove four (M) screws which 

attach auto-pilot clutch drum to bombsight clutch 
drum. 

|. The M-3 stabilizers are not all equipped 
with a precession motor; however, all M-6 stabil- 
izers are. 

2. Place stabilizer on table with the rear 
side down.. 

3. Remove the five (5) screws holding pre- 
cession motor to stabilizer housing. 

Ц. Set motor aside. 
5. Remove two screws from precession gear 

and tap out straight pin and remove precession 
gear. 

f. | Remove two screws hoiding smali inspect- 
on pig?e 

2. “emeve eight (8: screws 
cu Vork Sever URL! searing іс reieasec 

from shaft end remove cover. 
PM € beering neecs cleaning remove the 

ziare CL. icr cover enc 1511 washer, and remove 
SeEering zapping outer race δν ο using drift 
anc m&iiet. Clean bearing, сі! and replace. 

а if feit washer and гегіасе. 
E spiace washer retaining ciate. 

8 
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RESTRICTED 

E. Torque 
Motor 

H. Gyro 
and 

Cardan 

i, Switch 
Pane! 

20 

l. Disconnect directional gyro wire going to 
number 2 slip ring. 

2. Disconnect wire to torque motor (isolated 
terminal). 

3. On M-3 disconnect ground wire from lower 
slip ring (number I). 

4. Remove four (Ц) screws holding torque 
motor to stabilizer housing. 

5. Work motor loose from dowel pins and re- 
move torque motor assembly by tilting up and to 
the right, being careful of brushes and gears. 

6. Set aside for later disassembly. 

i. Rotate driftgearuntii hole is over cen- 
ter screw in drift clutch collar. 

2. Remove screw. This disconnectsthe sta- 
bilized arm of the P.D. I, brush. 

3. Remove four (M) screws holding drift 
gear assembly housing to stabilizer housing. 

M, Work drift clutch assembly free from 
dowel pins and remove assembly. 

і. Disconnect wire to A.E.S. disconnector 
button bracket (on units having A.E.S. discon- 
nector attachment). 

2. Remove four (M) screws in Р.0.1. coil 
mounting plate. 

3. Turn coil clockwise to free button from 
disconnector on stabilized arm. 

4. Pull coi! toward opening in housing. 
5. Turn counter clockwise so that center 

top bracket wiil clear opening in housing. 
8. Remove wires to coi! and center bracket. 
7. Disconnect wires to stabilized arm and 

remove arm. 

l. Grasp, firmly, the projection of the 
cardan gudgeon and work cardan free of lower car- 
dan gudgeon bearing. 

2. Lift upward and tilt gyro so that bear- 
ing caps will clear the housing. 

3. Be very carefu! when removing gyro and 
cardan so that ring gear is not damaged. 

4. This assembly is heavy and if dropped 
serious damage wili resuit. 

i. Remove four (4) screws attaching switch 
pane: to stadiiize> nousing. 
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8. Gyro and 
Cardan 

Torque 
Motor 

С. Remove switch panel. 
a. Check for loose connections or dam- 

aged wiring. 
CAUTION: Do not remove anv wires. 

| Reinstaii switch panel. 
2. Check shape of wires so tha 

contact gyro and cardan assembly. 

З. insert screws апа iighten. 

E 2» о гэ o * 

I. Take a firm grasp of gyro and cardan 
assembiy and reinstal! in housing, tiiting gyro 

so it wi!! clear the top of e case, 
2. Carefully but firmly ! 

eon in !ower bearing. 
CAUTION: Do not drop assembiy into place. 

: 

& 

еа r+ 

i. Reinstall stabilized arm and attach 
wires. 

2. Connect wiresto coil and center bracket. 
3. Insert end of resistance unit into hous- 

ing. 
4. Turn counter clockwise so the center 

bracket will clear opening. 

5. Turn coil clockwise and push inward. 
6. Turn counter clockwise so that A.E.S. 

disconnector button is positioned. 
7. insert screws in mounting plate and 

tighten. 

8. Connectwire to A.E.S. disconnector but- 
ton bracket. 

Es insert stabilized arm in fiber brush 
bracket. 

2. Replace screw to hold arm in place. 
| 3. Place drift clutch assembly on dowel 

pins. 
4. Insert and tighten four (M) screws at- 

taching assembiy to stabilizer housing. 

i. Tilt assembly up and to the right so 
that the slip ring brushes and intermediate gear 
will clear ring gear. Position brushes on slip 
rings. 

2! 
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F. Top 
Cover 

G. Precessicn 
Motor 

H. Bombsight 
and Auto- 
Pilot 
Clutches 

22 

2. Place motor on dowel pins. 
3. Insert and tighten evenly the four (4) 

mounting screws. 
M. Connect wires to servo and stabilizer 

Qyro wires. (Ground wire on M-3). 

l. Replace cover. 
2. Be sure that bearing is properly seated 

on the gudgeon. 

3. Insert and tighten screws. 

i. Place precession gearon actuating shaft 
so that the hole in the gear and shaft are aligned. 

2. Insert straight pin. 
3. Replace screws and washers to hold pin 

in place. 
CAUTION: When removing and inserting 
the straight pin, be careful so that 
pin is not bent or precession gear dam- 
aged. 

Do not batter pin. 
4. Reinstall precession motor. 
5. Insert and tighten, evenly, the five (5) 

mounting screws. 

Į. Place auto-pi lot clutch collar on auto- 
pilot clutch drum. 

2. Tighten four (M) screws fastening drum 
to bombsight clutch drum. 

3. Place on uppe- projection of gyro car- 

4. Tighten hexagon nut. 
Place auto-piiot connecting rod oncon- 

nection rod studs and repíace cotter pins. 

6. Replace bomb5sight clutch со! іаг. 
7 Replace ciutch cover plate. 

NOTE: Whiie rear inspection plate is 
removed check the shape of the flexible 
leads; also сек for freedom of move- 
ment of the gvro and cardan. 

Shape a tails on torque motor 
5rushes;aiso ciearance between t*eciytcn 
plate and cork surfaced clutch gears. 
Ciearance shouid be .003 to .005 of an 
inch (minimum ciearance without drag}. 

Plug in stabilizer and turn on 
one switch at a time and check operat- 
ion of ail units. Watch the voltmeter 
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і. inspection 
And Oxer 
Plates 

Overnight 
Settings 

RESTRICTED 

&nd ammeter on the stand as vou turn on 
the switches. if vou have more than 
twelve (12) amps, turn the switch to 
off position immediately, or the flex 
ieads may burn out. 

ert end tighten screws holding in- 
cti 

When the stabilizer is returned to the valut 
the foliowing settings are made: 

l. 
2. 

Boit stabilizer to carrying stand. 
Engage the clutches. 

23 
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RESTRICTED 

BOMB SIGHT CLUTCH 
DISASSEMBL Y 

C BOMBSIGHT CLUTCH CONNECTING ROD 

е а 
` е” алые ыы n хе миын. — hF 

SENE 

BOMB SIGHT 

CLUTCH DRUM 

\_» 
— COLLAR SPRING 

<. ADJUSTING NUT > 
des 

€ LUTCH COLLAR 

SPRING 

Tere 
73 αι ECCENTRIC 

Kp o E 

d 
"ou CLUTCH COLLAR... 0% 

A COLLAR 
CO б Ñ — LLAR STRAP E E τ. UE ER 

E cm “TOGGLE SPRING 

тш STRAP 
` 
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DISASSEMBLY 
AND 

REASSEMBLY 

А. Bombsight 
Clutch 

Fig. i2 

A. 

ci ean tne 

assembiy. (See 

B. 

Disessembiv 

Ж Eu out taper pin in bombsi ght ciuta 
Connecting rod stud. 
a. Remove co!iar 
D Remove 72 к. τος 

2. Remove collier spring adjusting nut and 
эхо Ж ar soring 

3. Тер pin from ciuich adjusting ecsentric 
anc cO::ar jever 

4., Loosen screw in-cojlar lever айс remove 
coltar jever from eccentric 

5. Remove eccentric 
6. Tap taper pin from collar strap shaft 

&. Remove collar 
0. Tap out shaft 
C. Remove coliar strap 

7. Remove toggie spring strap 

Whenever an assembiy is disassembied always 
sparts and oi! 

Section iV for mainte 

Reassembiv 
be 

2. 

Assembie collar 
strap. 

Repiace col 
taper сіп. 
and shaft 
pin hole) 

Replace eccentric 
Replace collar iever 
a. Line up pin holes and 
bi Insert pin 
Reinstali collar springand 

strap and 

(The punch ma 
indicate 

if necessary 

lar strap shaft, 

large DUE cf 

before 
nance). 

rs 

0016 spring 

collar, 
rks on co 

tightenscrew 

adjusting nut 
Place connecting rod on stud being cer- 
tain that bevel 
stabilized 

eFlightManuals.com 

of the clevis is toward 
sector of the bombdsight. 
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AUTO-PILOT CLUTCH DISASSEMBLY 

AUTO —PILOT CLUTCH DRUM p 
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RESTRICTED 

A. Disassembiy 
|І. Remove four (M) screws hoiding auto -~ 

pilot clutch drum to bombsight clutch 
drum. 

. Disengage clutch and remove drum. 

. Remove adjusting screw. 
- Remove four (M) cotter pins from eccen- 

tric follower block iink pins. 
. Remove links and pins. 
. Тар straight pin from operating knob. 
. Remove four (M) screws holding eccen- 

tric bracket. 

. Remove eccentric and eccentric follower 
biock. 

B. Reassemdly 
I. Repiace eccentric following block and 

eccentric, 

2. Reinstali eccentric bracket. 
3. Replace cperating knob being sure that 

the stop on the knob is towardthe clutch 
drum and the stop studs are díagonaily 
across from each other. 

y Replace links and pins. 
b. Replace cotter pins. 
6. Repiace adjusting screw and spring. 
7. Place clutch collar on drum. 
8. Reassemble auto-pilot and bom:isight drum. 

А. Disassembly 

i. Loosen tension adjusting screw. 
2. Remove locking plate and spacer. 
3. Use fiber drift and maliet to remove 

bronze sight stem bushing. 
М, Remove drift gear from bushing. 
5. Remove ciutch collar from drift gear. 
6. Remove stabiiized brush stop plate. 

В. Reassembiy 
.. Place clutch collar on drift gear. 
2. Replace drift gear on bronze bushing. 
3. Replace stablized brush stop plate. 
M. Insert bronze bushing in housing. Use 

mallet to seat bushing. 
5. Replace spacer and locking plate. 
8. Tighten adjusting screw. 

27 
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nCoIlKIUIEU 

TORQUE MOTOR 
DISASSEMBLY 

<SLIP RING BRUSHES 
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A. 

8. 

3X Row 4 3 55 ΝΕ τ ἵν τ 

Disassembiy 
l. Remove carbon motor brusnes. 

a. Always disconnect terminal of pig 
taii from brush holder before removing 
brush; otherwise pig tail and terminal 
may be damaged. 
b. Mark brushes and brush plug nuts so 
they maybe reinstalled in the same pos- 

ition from which they were removed. 

2. Release wires from field coils, clapper 
magnets and siip ring brush terminal. 

. Remove siip ri ng ne һо! бег bracket. 
(Fiber terminal block) 

Ц. Take out the tw "o bracket dowel screws 
(bo! r (ug)filister heaáscrews 

H 
t 

оз 

at 
bo Tap — ir ts with fiber 

reiease shafts 7 
ove upper piate assembly. 
E: When removing upper pi iate assembly 
not damage clutch discs and ring gear 
ve gear. The clutch discs are free 
the clutch gear shafts and if discs 
cropped serious damage may resuit. 
Loosen and remove clutch gear shaft 

ts and remove clutch gears. 
!f bearings are dirty ло the 
bearingclampand with a fiber dritt 
and mallet remove 5. 
(2) Followprocedure for cleaning 

as outlined in Section IV, 
Maintenance. 

6. Remove hinge pins and release ciapper 
magnet armatures. 

7. Remove two screws holding clapper mag- 
nets, remove magnets. 

8. Take out the two long screws (field pole 
shoe bolts) that go through the field 
coils and remove shoes and coils. 

9. To remove motor 
&. Taptaper pin from intermediate gear 

an move gear. 
b. Removethe two screws attaching com- 

mutator and bearing bracket to base. 
C. Tap armature shaft free from upper 

“к ερ 

νά 

πο On o 

- 3 

-~ ο ο WM QO ελ Cy 5 

T6 x3 

-— C ° — 

bearing. 
d. Tap armature shaft to free from bear- 

ing incommutator end bearing brack- 
et. 

Reassembly 
1. Replace motor. 

a. Insert armature shaft into upper 

29 
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FLEXIBLE LEAD 
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Torque 
Motor 

(Con t! d) 

Fig. 16 

Cn 45 Wr 

πώ πες Pou 

bearing and tap into place. 
b.  Piacearmature shaft in lower bear- 

ing and tap commutator end bearing 
bracket into place. 

c. Replace aad tighten screws, holding 
bracket to base. 
(1) Checkmotor for freedom of move- 

ment. 
(2) lf armature does not turn free- 

ly, loosen screws and check al- 
ignment af bracket. 

d. Replace intermediate gear and taper 

pin. 
Renlace field coils and shoes. 
Reinstall clapper magnets. 
Repiace clapper magnet armatures and 
hinge pins. 

To reassembie upper plate. 
a. Insert bearing in clutch gear and 

replace bearing ciamp. 
b. Place clutch disc on shaft. 
c. Place disc on smooth end of shaft. 
d. Check to see that bronze and steel 

clutch gears are properiy meshed. 
e. Tighten ciutch shaft nut. 

CAUTION: Do not tighten clutch shaft 
nut. too tightly for the collar of 
theciutch gear shaft will be shear- 
ed. 

£. Replace ring gear drive gear shaft 
inbearing, being certain that bear- 
ing is proper!y seated. 

Replace upper plate. 
a. The lower bearing of the ring gear 

drive gear is self aligning. Be 
sure that the bearing is properiy 
aligned beforetightening the screws 
and dowel bolts holding upper plate 
to frame. Rotate gears to check for 
freedom of movement. Gears should 
move freely; if not check work. 

Replace fiber termina! block. 
Replace carbon brushes. (Brushpliuogs 
should extend i/M" from brush holder) 
ου ailwires to the proper termin- 
als. 
2 to be checked after reassem- 
biy. 
a. Clearance between clutch disc and 

cork insert :003 to .005 of an inch. 
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RESTRICTED 

GYRO AND CARDAN 

DISASSEMBLY 
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STABILIZER GYRO AND CARDAN 
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RESTRICTED 

STABILIZER GYRO AND CARDAN 
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RESTRICTED 

b. Air gap of 1/32 of an inch between 
clapper magnet and clapper magnet 
armature. 

C. Brush plug shouid extend 1/4" from 
brush holder. 

E. Gyro A. Disassembly 
from 1. Remove fiexible leads. 
Cardan 2. Remove upper (counter-balance bail) and 

lower(precession bail) bails. 
Fig I7 3. Remove isciated sector contact brush. 

4. Remove center screw from gudgeons. 
5 Remove the four (4) screws from each 

geon. 
6. Use two in each gudgeon to pu!l the gud- 

geon. I 
7. Lift gyro from cardan. 
8. Remove actuating shaft, Сера, cil саб 

геріасъ. 
9 Check bearings using jeweler's loupe. 

a. if the bearings are dirty remove and 
clean. 

(1) When removing a bearing always 
replace screws exactiy as they 
were andnever interchange bear- 
ings. 

(2) Thefollowing cleaning solutions 
may be used. 

(i) Tecty! No. 502 
(2) No Εσαπ 
(3) L. & R. Rinse 

When using the above use 
in the order given. 

(4) Benzine 
(5) Acid-free kerosene 
(6) Alcohol 

CAUTION: Never spin a bearing that is dirty. This 
damages the balls and race. A clean bearing will 
turn freely. After cleaning inspect bearing with 
a loupe. 

Oii bearing after cleaning thoroughly and 
replace. Two (2) drops of οἱ! are usuaily enough 
For the bearing; however, be certain that each 
ball has a fiim of oil on it. 

if gudgeon bearings are removed to clean be 
certain that the iocked bearing is replaced on the 

See side next to the isolated sector. The bearing 
Fig. -20 socket cf the locked bearing has a flange which 

hoids the bearing in place. The center .gadgeon 
screw hoids the bearing against the fiange and the. 
socket is fastened to the gyro case with four (М) 
Screws. The bearing is thereby locked in its 
movement in relation to the gyro. 
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B. Reassembly 
I. Replace bearings 
2. Place gyro in cardan. 
3. Insert gudgeons. 

CAUTION: When replacing thegudgeon pins. 
align thebearing with the gud- 
eon by lifting and holding the 
gyro in place. The gudgeon 
should work freely. If one 
binds, remove and check for 
dirt and burrs. 

N. Replace center gudgeon locking screw on 
locked bearing side. The locked gudgeón 
bearing on thestabilizer is next to the 
isolated sector. Always replace center 
gudgeon locking screw on locked bearing 
side first; otherwise the tension of the 
stabilizer brush on the isolated sector 
will be incorrect. 

5. Insert four (M) gudgeon cap screws and 
tighten evenly. 

6. Replace stabilizerbrush, |. E. isolated sec 
sector contact brush. 

7. Replace bails. 
8. Connect flexible leads. 

LOCKED GUDGEON BEARING 

FLANGE X REMOVED 
ον FREE BEARING 

36 FIG. 20 
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SECTION IV 

MAINTENANCE 

Proper maintenance of the bombsight equip- 
ment is necessary if that equipment is to funct- 
ion properiy, and if the desired objectives are 
reached. 

Maintenance may be defined as the proper 
care of tools and equipment to insure maximum 
efficiency and long life. 

Three importiant items in maintenance are to 
keep the units 1, dry; 2. clean; 3. lub- 
ricated. 

Bombsight equipment is very delicate, and it 
must be protected from blows and rough handling. 
Great care must be exercised so as not to drop the 
equipment. Such an occurrence wiil ruin a sight 
or stabilizer or in any case wii! require exten- 
sive repairs at high cost and will necessitate 
withdrawal cf the unit from service until such 
repairs can be made. The following precautions 
regarding hanciing of bombsights and stabilizers 
must be rigorously adhered to: 

a. No man will carry more ud one piece, 
bombsight,or stabilizer, at any one ti 

b. There is always some 22. іп trans- 
ferring the equipment in and out df ЖІТІ where 
footing is precarious. Here specia: care must 
be taken and the man receiving the unit must have 
a firm hoid before the other lets go. 

Speciai caution must be taken when the gyro 
is turning uo. 

c. Any undo shock or jar may damage the 
bearings thereby upsetting the delicate balance 
of these instruments. 

The log book shall be studied by the student 
at the beginning of each session of the class. 
At the close of each session of the class proper 
entry shall be made in the log book by the stu- 
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dent, and under the supervision of the instructor. 
Running time entries will be to the nearest five 
minutes. 

The Bombsight Log is an official history of 
the bombsight from the time of its manufacture 
until it is withdrawn from service for survey. It 
is an official document and must be treated with 
the same care of making entries as any other log 
book. All entries except classroom instruction 
will be signed by а BSM officer. 

The log book is self-explanatory so far as 
entries are concerned and no difficulty should 
be experienced in keeping it. 1% has been found 
from examination of log books which have been 
turned in with instruments for repair and overhaul 
that: 

(a) A great deal of work is done on bomb- 
sights which is not entered in the log. 

(b) Considerable upkeep work is performed by 
inexperienced personnel. 

(c) There is a tendency to do more disass- 
embly and adjustment than is necessary. 

In order that the overhaul personnel may have 
a full knowledge of the condition of the equipment 
it is of the utmost importance that every adjust- 
ment or casualty be recorded clearly and fully in 
that log. |t is only by cataloguing the frequency 
of casualties and adjustments that it is possible 
for personne! charged with design to have an in- 
dication of desired or necessary changes and be 
able to take steps to correct current designs, or 
instructions. 

Whenever a bombsight is withdrawn from the 
service and turned in to the Supply Officer for 
storage or shipment, a notation will be made by 
the bombsight officer concerned as to the exact 
condition of the equipment. This notation will 
be made immediately following the last previous 
entry in the log book and will, in general, in- 
clude the following information as applicable for 
guidance of the Supply Officer and others concer- 
ned: 

a. This bombsight and/ or stabilizer is in 
serviceable condition for reissue without repair. 

b. Thisbombsight and / or stabilizer should 
be forwarded to an overhaul shop for repair or 
overhaul prior to reissue. 

с. This bombsight and/ or stabilizer has 
been lubricated and otherwise prepared for tempor- 
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ary storage. 

6. This bombsight and/or stabilizer has been 
lubricated and otherwise prepared for extended 
storage. 

Whenever either the bombsight or stabilizer 
is turned in for overhaul or repair the log book 
must be forwarded with it. 

Γη order to indicate to the shop receiving a 
serviceabie sight, whether it has received any 
damage during shipment, the last precession chart 
accompiished should be inserted in the log book. 

A. Stabilizer 
i. Engage clutches 
2. Fasten to carrving stand 
3. Ciese vent 

B. Sight f 
| Cage αὐτο 
2. Setstabilized sector arm under sight with 

bombsight connecting rod pin in sector (Μ-3 and 
M-6). Later modified units have pin attached to 
bombsight connecting rod. 

3. Set trail arm at zero. 
Ц. Set rate indicator off zero. 
5. Set telescope to maximum sighting. angie. 
6. Setaltitude knob at high altitude (min- 

imum stop). 
7. Raise prism (M-3). 
8. Ciose vents (M-3). 
О, Αἰ! switches cff. 
iQ. Fasten sight to carrying stand. 
li, "Clutch іп!" telescope clutch. 
12. When removing from stand remove peep 

Sight. 

* 

i, Pre-Fiight Inspection 
This inspection shail be performed each day: 

et ihe beginning of each shift. 
Oniy ten {10} or fifteen (15 

required to make the pre-fi 
both sight and stabilize 
man is thoroughiy famiil&r w 

e 

} minutes are 
inspection on 
e maintenance 
e inspection. 

The following precedure should be followed 
in. RRkinga pre-flight inspection of the stabilizer. 

i. Check the log book for imminence of per- 
ісбіс inspection and lubrication. (50-hour in- 
spection and !5 hour inspection and 15 day lub- 
ricationp). 
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2. Sight 
Pre- 
Flight 
inspect- 
ion 

40 

2. Run stabilizer gyro and servo motor. 
a. Check servo motor action by engaging the 

bombsight clutch and moving the clutch in each 
direction manually. The directional gyro should 
hold its position in azimuth and the servo motor 
should hold the stabilizer brush or isolated secr 
tor contact brush at a neutral position up to the 
slippage point of the servo clutches. The servo 
motor clutches are adjusted to slip at a force of 
32 to 36 pounds.- 

b. Check clutch tensions of the drift clutch, 
auto-pilot ciutch and bombsight clutch manually 
The tensions should be such that the drift clutch 
will be first to slip; then the auto-pilot clutch, 
and finally the bombsight clutch. These are rough 
checks but will serve to detect serious discrep- 
ancies in the clutch tensions; however, until the 
personnel has developed the sense of touch requir= 
ed to make a fairly accurate check of the clutch 
tension, he must always check the clutch tensions 
by use of the spring scales. 

Ine correct tensions are: 
|. Bombsight clutch should slip at a 

tension of 18 to 24 pounds. 
2. Auto-pilot clutch should sltp at a 

tension of 10 to 12 pounds. 
3. Drift clutch should slip at а ten- 

sion of 6 to 8 pounds. 
3. Disengage clutches. 
4. Turn off the servo and stabilizer switches. 

|. Turn on the bombsight switch 
Run sight gyro. 
Check coincidence of telescope pointers. 
Test P.D. I. action. 
Test search knob action. 
Test action of telescope drive clutch. 
Uncage the gyro and test action of the 
levelling knobs. 

0. Test telescope motor. 
. Test automatic release. 

i. Check aititude knob for correct funct- 
ioning and governing action at high and 
iow speeds for each position of the.disc 
speed change lever. | 

i, if night bombing is contemplated, check 

the dubbie and teiescope cross-hairlights 
and rheostat. 

k. Test action of increased forward vision 

p Ὁ GO су фр 
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knobs (Extra sighting angle}. 
l. Clean optics and g:ass as necessary. 
m. Check action of course knobs and of rate 

and dispiacement knobs. 
n. Check fit of Tecking pin. 

I. Rctor Bearing wil! be checked for οἱ | 
daily if the unit is exposed to the hot sun or 
the unit is installed in an airplane which has 
been sitting in the hot sun for a period of two 
hours or more. Do not oi! excessively 

2. Turn on ati switches. Check operation 
of aii moving parts. 

CAUTION: 
I. Check Voltage Each Time Sight Is Used. 
2. After Oiiing Bearings, Always Run Gyro 

Adout Ten Minutes and Ciean Commutator 
anc Brushes. қ 

i, Wisua: inspection of case. 
2. Check wirin ig for frayec insuiation, ‚оссе ter- 

minais and ioose connections. 
3. Check ciutches for tensicns and operation. 

Ciean if necessary: 
a. Bompsight 
D.  &uic-piiot 
Ca. σα το weer 

4, Check for οἱ ling and corrosion. 
if gyro rotor bearings are lubricated, run 

gyro for :O minutes, remove brushes and clean 
commutator, brushes and brush tubes with carbon 
tet. Wipe with озал white dry cioth. 

5% Inspect gears for burrs and dirt. 
6. Check isolated sector and contact made by 

stabilizer brush. 
7. Check slip rings anc contact of siip ring 

brushes. 
8. Check telescope iight. 

9. Check action of aii moving parts. 
10, Giean giass. 
li, Clean disc and rolier. 
i£. Check disc speed. 
!'3. if, during check,there is indication of mal- 

functioning find troubie and correct. 

if а 15 hour inspection is performed, the 
ae of days for the next 15 day 

` ` 

&ccumuiated num Ж 
| be dropped and started from zero. inspection wii 

4 | 
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Inspect gyro rotor bearings each I5 days when 
gyro has been operated less than I5 hours in 15 
days. Oil if necessary. See 15 Day Insp. Main- 
tenance, Sight for further instruction. 

iu The case must be kept clean and dry to 
prevent corrosion. Check condition of paint as 
to peeling, chipping, etc. if the paint has been 
сһіррей ^r has peeied but no corrosion formed, 
scrap id polish area with a hard wooden stick 
and crocus cloth and retouch with a fast drving 
crackle finish lacquer on the exterior, and black 
mat finish on the interior. If corrosion has 
formed underneath pain, scrape and polish area 
thoroughly before retouching. Corrosion of the 
magnesium alloy in the equipment may be detected 
as a white powder or paste similar to the sub- 
stance which is found on a "dead" dry cel! bat- 
tery. It must be removed completely by scraping 
it away to the bare metal. Retouch with black 
paint or run in a small amount of bombsight oil 
if no paint is available. 

2. Check for corrosion around screw haads. 
if corrosion is found it is the case, not the 
screw, that is corroded; ali screws are either 
brass or stainless steel. Too much emphasis can- 
not be put on the fact that most screws are small, 
sott, and the threads are delicate, both on the 
screw and in the hoie. Always remember that you 
are working on an extremely delicate instrument. 

To avoid corrosion of screw holes,.dip each screw 
in light oi! before repiacing. Do not din the 
Screw in your mouth. 

3. ІҒ the case is dented or cracked to such 
an extent that the operation of any unit is im- 
paired, the condition shuwld be reported to Chief 

À. F. Maintenance DONNA and method of disposi- 
tion requested. 

4. Remove dirt from interior of case with 
alcoho! moistenec соттоп an a swab stick. NEVER 
TRY το BLOW THE DUST AND DIRT FROM THE INSIDE OF 
AHE Roos 

5. Check for corrosion and rust on the bare 
metal. Remove condition writh acid-free kerosene 
and crocus cioth. 5іеап the surface ο. 
witn benzine and dry with a ciean whi Cloth. 
Use of clean white c'/otns in connection win this 
equipment is stiressed. due to the fact that the 
dye from coiored cioth may easiiy be deposited 
upon the surfaces with which it comes in contact 
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CHECK CONTINUITY 
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U. Р.0.:. switch "on". Move 
P.D.!. brush to each stop 
and contact poles 5 and 6. Readings 

shouid be 

equal in 
each dir- 
ection. 

M-6 |. Stabilizer switch "on". Con- 
Stabilizer tact poles !2 and !5. {Р ohms 

2. Servo switch "оп". Contact 
poles 13 and 15. 3 ohms 

3. P.D.i. switch "оп". Son- 
tact poles ІЗ and !5. 3.5 ohms 

H, Р,р.1, switch "on", Move 
P.D.!. brush to each stop 
and contact poles 8 and 9. Есиа! read- 

ings ineach 
direction. 

с. Gears, Pe Check ai! gears for burrs, and remove the 
Stabii- burrs with а кп Fe-ecg Arkansas Stone. The Ar- 
izer kansas Stone chips easily: so when using it, 

stone the gear teeth parat iei with the groove and 
Go ποῖ арр'у an anguia&ar pressure on the stone 

2. Cisean at: gear teeth with an crange stick, 
end brush with benzine, or other suitable scivent. 

t If brush is.used, dirt and soivent should be 
caught on a cioth heid next to the gear Seng 
cleaned 5ο that other parts wiil not be affected. 

SPECIFIC 
UNITS 
6. Fifty lI. Сівап each of the clutches, bombsight, 

Hour auto-piiot апа drift clutch, with benzine, alcoh- 
inspec- ol or carbon tetrachloride. Wipe dry with clean 
tion white cloth. Cii ail working parts with "L" grade 
(Cont:d) pombe: chs oii and remove ai! surplus of !. The 

friction cr ciutching surfaces should have a film 
of οἱ | rubbed into the metai and then remove ail 
the οἱ! with a clean cioth. Тһе oi! that remains 

; ° in the E res cf the metai wiil not affect siippage 
¿ prevent corrosion. The clutches wili be 

2222. monthiy whether stabilizer has 50 hours 
running time or not. Local conditions wili also 
cetermine how often the ciutches must be Ed seed 
to keep them working proper!y. 

u5 
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CLUTCH TENSIONS 

πιο 22 
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fon, 
- . Direct- 

ional 
Gvro 
and 

Cardan 

Oiling 
N.O.P, 
#650 
Fig.23 

Never use an abrasive on the clutch surfaces. 
2. & ier Cleaning and oiling the ciutches, 

aciust anc check the tension at which each clutch 
siips. 

a: The sOmos:cht 00946 shouid siio at 
{В to 2X irs. Clockwise rotations cf the cellar 
spring ačiusting nut wiii Increase the tension 
eounter-c'oonw;se rotation wil! decrease the ten- 
sion. When checking the tension have the two 
marks or ire bombsignt ciutch connecting rod coin- 
cicing with the edges of the connecting гос clamp 
bracket. 

ὃν The euto-pilot c!utch should siipat 
0-12 156, Tension adiustment is obtained with 
adjusting screw and spring. 

c. The drift ciutch shouid 5110 at 8-8 
ibs. Adjust with siotted nut on end cf screw. 
(Tension adjustment). 

d. When checking the above tensions, 
have the gyro wedged and servo runni ng. ρω] | at 
right angles to radius to which ele is attached. 
Attach scale іс foiiowing points: 

t. Bombsight clutch connecting rod 
pin in outer end of bombsight 
clutch connecting rod. 

2. Auto-pilotclutchoperating knob. 
3. Drift clutch; auto-pi lot connect- 

ing rod stud. 

i. Oiling 
a. inspect gyro rotor bearing; if dry, place 

one drop of heavy bombsight oil directly on the 
balis of each bearing. WARNING: DO NOT TOUCH 
APPLICATOR TO ANYTHING. 

5. When removing stabilizer bearing caps 
punch screws through paper and mark so that they 
can be replaced in their correct positions. Watch 
for the lock washer in the bearing opposite the 

+ 

1 

commutator because i someti mes sticks to the 
bearing cap. Check to see t wasi is in- 
st&lled before replacing th & 

e» During cperation ight 
fiim cn each bail is throw tor 
this film, cn the stabilizer dry 
hair across one ball. if the a ps off 
clean, the beli is cry and the beari ng needs oil. 
if the hair fciiows the contour cf the ball, the 
bearing needs no сіі. А cigarette paper may be 
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CHECK ROTOR BEARINGS 

LUBRICATION 

FIG. 23 
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H e 3 cx ος od 4 icr usec. (n πο ctner instance wiii the Ба!!! aiis of a 
bearing be touched by anything. ‘Wher one rotor 
bearing is ci:ec &iwevs cii ihe other rotor bear- 
ing: {it ore bearing neecs oii so созе the other}. 

d. Check the fog book fer running time of the 
Stabilizer gyro. Weather conditions and mechan- 

ical operation of tne gyro must be taken into con- 
sideration. The maintenance man should not attempt 
το oil these bearings witha syringe until he is 
expert enough to apply just enough pressure to 
the syringe to obtain one and on!y one drop of 
oil, with his eyes closed. 

e. During operation а! і excess oil is thrown 
off in a fine spray. This spray setties on the 
commutator and brushes. 011 on the brushes causes 
them to soften and chip. Carbon dust and metal 
from the commutator settles into the bearings and. 
will cause serious damage to them. To prevent 
this, it is very important that the commutator 
and brushes be thorough!y cleaned immediately 
after oiling. 

T Replace bearing caps and run gyro for 
approximateiy |0 minutes, then wipe off the ex- 
cess oil that has been thrown out. 

0. €4ean commutator, brushes and brush tubes. 

PRECAUTIONS: 
|. Use correct amount and grade of oil. 
2. Donotappiv oil whiie unit is moving. 
3. Do not touch the applicator to any- 

thing, for dirt will be transferred 
to the oi!, and thence to the bear- 
ing. The appiicator will aiso scratch 
the bails. 

4. Place οἱ! direct'!y on balls between 
the inner and outer races, where pos- 
sible. 

5. Run unit for IO minutes. 
8. Clean brushes and commutators. 

b. Direct- 2. Cleaning. 
ional a. Зуго must be stopped to clean. 
Gyro and b. Before removing brushes, scribe head of 
Cardan brush plug and measure the amount it extends from 
Cont!d) the brush tube. This will make replacement of the 

Clean- brush and plug to the same position more exact. 
i ng Mark them in such a way so that on replacement 

they are in the same position as before. 
18 c. Use clean white cloth moistened with car- 

pg. 53 bon tet. or benzine (not alcohol) over the end 
of a soft wood stick, for cleaning commutators. 

ue 
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STABILIZER GYRO AND. CARDAN 

CLEAN WITH *400 
ALUMINUM OXIDE 

APER i 

POLISH WITH 
ІШЕ CROCUS CLOTH 

FLEA. LEADS 
MUST B- CORRECTLY 

SHAPED 

^ dj 

NOTE CORRECTLY 
SHAPED PIG-TAIL 

FiG. 24 

ISOLATED SECTOR 

— PI 

AINO МО. 313109 
SIHL NI ЧЯЗауа ЗО!ХО WONINMW OOP, ISN 

— E s 

l 

EE  ——— s —_yPO Tv 

USE CROCUS CLOTH 
IN THIS DIRECTION ONLY 

50 FIG. 25 
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CAUTION 

Speed 
of Sta- 
bilizer 
Gyro 

Replace- 
ment of 

Carbon 
Brushes, 
Stab. 

Fig. 24 

RESTRICTED 

Keep using a new section of the cloth unti | clotn 
comes out clean after being in contact with the 
commutator. Scrape between segments (away from 
bearing) with wedge pointed orange stick. Never 
use metal stick of any kind for holding cloth on 
commutator. 

d. Use very small amount of alcohol or carbon 

tet. for cleaning brushes and brush tubes. Do not 
use benzine. 

e. If the commutator is rough or grooved, the 
gyro should be disassembled. Use #400 aluminum 
oxide paper to remove roughness and grooves. Care 

must be taken or the commutator may be tapered 

or hollowed. Always check to make sure the com- 

mutator is not out of "round". If it is tapered 

or hollow in spots, the commutator must be turned 

down on a lathe; otherwise the gyro would be out 
of balance and the low spots would cause arcing 
and pitting of the commutator. 

Never use an abrasive on the commutator while 

it is installed in the gyro case. Some of the 

abrasive will be deposited on the bearings and 

serious damage to the bearings will result. _When 
an abrasive is used on a commutator, the commutator 

should be rotating on its own bearings or in a 
lathe. After an abrasive has been used oh the 
commutator, always remove the burrs between the 

segments with #406 aluminum oxide paper and clean 

with a white cloth moistened with carbon-tet. If 

carbon-tet, is used the commutator must be clean- 

ed with a'clean, dry cioth to remove crystaline 

residue. 
f. If the commutator is pitted it should be 

turned down in a lathe on its own bearings by an 

experienced machinest. (This is a depot or fac- 

tory job.) If the commutator is worn, in the sta- 
bilizer, so that correct gyre speed cannot be ob- 
tained, or if proper precession is impossibile, 
report the trouble and await disposition. 

The stabilizer gyro turns approximately 

8000 plus or minus 00 r.p.m. when operating on 

13.6 volts. 

Carbon brushes will be replaced when :/XM* is E 
worn from their iength (as compared to a new one.) 

2. Installation of new carbon brushes. 
&. Check brush for fit in tube. Place spring 

and plug on pigtaii, fold back 1/2" of end of | 

pigtail, refoid that in haif, leaving iead to 

brush coming out between ihe foids, then ciamp 

5i 
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terminal over the four thicknesses. Do not cut 
the ends of the pigtails. They are cut to exact 
length at the factory. 

b. Use no solder on connections, as solder 
destroys the balance of the gyro. Brush should 
make a minimum of 85% contact with the commutator. 
This is obtained by running in brush for a few 
minutes, then scraping the high spots (bright 

| οποίο; with a sharp straight edged tool. Run in 
again and recheck. CAUTION: Scrape very lightly 

c. The brush nuts should be turned down to 
exactly the same position as before removai. The 
factory ad супа ше! is,with the nut extended, 5/18" 
on the stab. gyrc. No change should be made in 
this sett ing to adjust the spring tension on the 
brushes. If the tension is not correct with this 
adjustment, the cause is a defective spring or 
worn brush. 

Slip Rings l. Clean siip rings with #400 aluminum oxide 
Stab. and polish with crocus cioth. Brushes may be 

stoned smocth. 

Fig. 24 2. See that brushes have equal tension. Bend 
the slip ring brushes in 5/16" from base of brush 
to top of bend. Brushes must be very smooth at 
contact points and spread slightly at бісіз through 
center of brushes. 
3. Brushes must ride center of rings and not 
— insulation on either side, and lie flat 
against the slip rings. 

Isolated |. Remove pits and burrs with #400 aluminum 
Sector oxide papot, by placing the #400 aluminum oxide 
Stab. paper on a fiat surface (stabilizer rear inspect- 

ion plate) and by rubbing the isolated sector 
Fig. 25 across the er lengthwise to the sectors. Polish 

: oth or fine Arkansas stone, polish- 
paraliei to the secto 

o check for continuity between 
uid be none. 
nt of the isolated sector con- 
have a 1/32" bevel top and 
5 ала d be papallel to each 

( = O cet O з o == => 0 

+o 3 A + Ф 
-5 

D opto ' O 
= сз © 

το 2 О < 

o 

+ Ὁ Y [t7 

^ 

^ CL 

10000000 p ° 
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i. The ἰοτουε motor is а paraiie! wound moto 

rotating at approximately NIMM r.p.$s. The сішіс 
Gears rotate i!O r.p.m. pius or mirus 5 r.p.m. 

The clutch gears rotate in opposite directions.. 

The bronze gear rotates counter ciockwise anc 

applies a counter ciock-wise torque to the ring 

gear. !f the isolated sector contact brush con- 

tacts one of the iower segments, the ciapper magnet 

under the brass gear is energized and the gyro 

is precessed back to the neutral position. If 

the isolated sector contact brush contacts the 

upper segments of the isolated sector the clapper 

magnet under the steel gear is energized and the 
gyro is precessed to the neutral position. 

156 То check the speed of the torque motor; 
a. Wedge the gyro so that the isolated sec- 

tor contact brush contacts a 12 volt segment. 
b. With stabilizer switch "off", clutches 

disengaged and servo "on*, torque motor should 
turn cardan approximately 3 К. Р.М. plus or minus 
PY ee RF Me If it does not, check circuits to 
ciapper magnet and torque motor and check for 
clutch slippage. 

c. Repeat the above procedure in the opposite 
direction. 

|. The torque motor clutches slip at 32-35 Ibs. 
minimum. With bombsight clutch set at 24 Ibs., 
engage it with gyro dead. Hold down or up on 
Gyro bearing cap so that stabilizer brush contacts 
{2 volt sector. With torque motor "on" male mem- 
ber of ciutch should turn inside сішісһ coldar.: 
Make check іп both directions. To increase pull 
of magnets, turn off one thousandth of an inch 
at а time from the bronze plug in the magnet 
clapper on which the clutch plate pinion rests. 
This must be done in a lathe and only if absolut- 
ely necessary. The pivot pins that hold the clap- 
pers in shou!d be perfectly straight. 
2. Free movement of the clappers is essentia! 
Adjust the torque clutch plates to minimum clear- 
ance without drag by shaping the tips of the bay- 
onet springs. This clearance wili be approximat- 
ely .003". The back lash between the intermediate 
and precession gears can be adjusted by removing 
or adding paint to the torque motor frame. 
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CLEANING CLUTCHES 
(TORQUE MOTOR) 

54 

FIG . 26 

3. Clean clutches with clean white cloth. Place 
cloth between clutch plate and cork insert, wedge 
gyro and turn torque motor on. Be very careful 
to hold cloth out of gear teeth and to keep clutch 
surfaces free of lint. Keep using new section of 
cloth until no oi! or dirt appears on it. 
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CLEANING COMMUTATOR 

FIG. 27 

Brushes |. Clean carbon brushes with 2icohol or carbon 
tet. 

P Brushes should make a minimum cf 85% con- 
tact with the commutator. If the brush does not 
make 85% contact use a sharp too! to scrape the 
high spots on the brush. The nigh spots will be 
bright whiie the rest of the brush will be dull. 
Always "run in" brush after. scraping. Then check 
Drush and ciean commutator with ciean white cloth - 
and moisten with carbon tet. i 
3. Repiace brush exactiy as it was before removal 
from tube. ; 
Ἡ. Тһе brush plug should extend |/XN" from the 
end of the brush tube. 
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TORQUE MOTOR 
DISASSEMBLY 

ΟΝΕ DROP HEAVY OIL EVERY 50 HOURS. 

E —. IF NECESSARY 

ONE DROP HEAVY CiL ̀ 
EVERY 50 HOURSIF “ 

NECE SSARY 

ALCOHOL OR 
í 
! CLEAN CARBON BRUSHES WITH 

CARBON TET. (ALSO BRUSH TUBE S) 

FIG. 28 
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TORQUE MOTOR 
DISASSEMBLY : 

EVERY 50 HOURS 

KEEF CORK SURFACES CLEAN ONE DROP HEAVY 

USING CARBON TET. OIL IF NECESSARY 

ONE DROP HEAVY OIL EVERY 

50 HOURS ΙΕ NECESSARY . 

4 
FIG. 29 

8. Note the amount of drift and move the stab- 
ilizer mounting bracket to compensate for the ы: 
difference. 
9. If the adjustment on the mounting bracket is 
not sufficient to aiiow for compensation, report 
to sub-depot. 
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TORQUE MOTOR 
DISASSEMBLY 

EVERY 50 HOURS 

KEEP CORK SURFACES CLEAN ONE DROP HEAVY 

USING CARBON TET. à OIL IF NECESSARY 

“ONE DROP HEAVY OIL EVERY 

50 HOURS !F NECESSARY 

FIG. 29 

e ift and move the stab- 
mounting bracket to compensate for the 

ra 

e the mounting bracket is 
8: ΤΟΝ for compensation, report 
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BOMB SIGHT AND STABILIZER 

M SERIES 
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BOMBSIGHT 

BELL CRANK 

CAGING KNOB 

CROSS TRAIL 
GUARD BELL CRANK 

TRAIL ARM 

A.E.S. SWITCH 

RATE AND 

DISPLACEMENT 

KNOBS 

me: PRECESSION 
: ES- KNOBS 

SEARCH KNOB — ν 

TURN AND DRIFT KNOBS 

él 

LOWER ΒΟΜΒ SIGHT WINDOW 

FRONT 

CAGING KNOB 

TELESCOPE 

: TACHOMETER 
= CONNECTION 

eres 25 TRAIL PLATE ° 

ALTITUDE KNOB 
S. AUXILIARY 

SEARCH KNOS 
“TELESCOPE 

TELESCOPE LIGHT MOTOR SWITCH 
KNOB 

RELEASE TRIGGER $ DISPLACEMENT 
| CLUTCH 

RATE AND DISPLACEMENT 
KNOBS 

DRIFT AND TURN KNOBS 



Purpose 
of Sight 

General 
Descript- 
ion of 
Sight 

Ν.Ο.Ρ. 
#849 
A. Type 
of sight 

Fig. 30 

B. Identi- 
ficat- 
ion of 
Sight 
M-3 
(Exter- 
ior) 
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SECTION V 

OPERATION AND NOMENCLATURE, SIGHT 

The purpose of the bombsiight is to enable the 
bombardier to drop bombs with the greatest degree 

of accuracy. In so doing the instrument sets up 
or determines a line of sight which, at the in- 
stant of bomb release, will subtend actual range 
distance on the ground or the horizontal distance 
that the bomb will travel on its path through the 
air. The bombsight also determines the proper 
course of the airplane in order to maintain the 
necessary line of sight according to the prevail- 
ing atmospheric conditions. 

The bombsight is a stabilized instrument. 
The cross hairs of the telescope are mechanically 
stabilized, and are stabilized in the vertical by 
the vertical gyro and about the vertical or in 
the horizontal plane by the directional gyro. The 
Norden sight is a synchronizing mechanism. The 
term, synchronizing, means that the bombardier 
can, by properly adjusting the course, rate and 
displacement knobs, cause the intersection of the 
cross hairs to remain on the point of aim or tar- 
get by causing the mirror, in the M-6 and the tel- 
escope in the M-3, to turn about its lateral axis 
at the proper speed, that is, a speed proportional 
to ground speed. When the sight is properly cal- 
ibrated and is correctly synchronized, it will 
accurately solve the bombing problem. 

In considering and explaining the exterior 
of the sight, we must bear in mind that right and 
left, front and rear, are determined from the 
bombardier's position. The rate end of the sight 
is to the bombardier's right and the vertical gyro 
to his left. The rear of the sight is toward the 
bombardier and the front away from him. The Navy 
reverses these positions. 

On the left end of the sight are the pre- 
cession or leveling knobs. These knobs give the 
bombardier control over the vertical gyro so that 
he may level it whenever he desires. The center 
knob causes the gyro to precess about its trans- 
verse axis and iin the fore and aft. plane. The 
knob to the rear of center causes the gyro to 
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precess about the fore and aft axis and in the 
transverse plane. It must be remembered that the 
gyro must be running to secure the above precess- 
lons; otherwise the gyro and cardan will move in 
the opposite directions. (Review laws of precess- 
jon.) The case which houses the gyro and cardan 
is divided into two parts, the upper and lower 
housings. The upper housing ís attached to the 
lower part of the case with eight (8) screws. 
The two (2) screws in the upper part of the left 
end must be removed in order to remove the upper 
housing. | 

Located in the center and rear of the lower 
housing is the cross trail knob which is turned 
to the left to set in trail. When this knob is 
turned an eccentric disc and stud are moved to 
the rear of the center of the sight stem. The 
purpose.of this eccentric disc will be discussed 
later. This knob is found on the M-i, M-2, and 
M-3 sights only. On the upper half of the housing 
we have, in the center top left, the caging knob. 
This is a push-pull knob, and iocks the gyro in 
a near vertical position when not actually making 
a bombing run. Near this knob but to the rear of 
the housing we find a window which aliows the 
bombardier to see the obtics. In the case of the 
M-3, the telescope moves, and in the case of the 
M-6, it consists of a stationary eye piece. Just 
below this window, but on the lower half of the 
Sight housing we find the telescope light knob. 
The purpose of this light is to light up the cross 
hairs. This is done by means of two slots, one 
in the case, and a matching slot in the telescope 
tube. The telescope light knob controls a rheo- 
stat. 

The extreme right end of the sight is made 
up of a switch and four knobs, the altitude, rate, 
displacement and search knobs. At the top and 
jutting out from the rate end, we find a semi- 
circular caiibrated plate and a movable arm. This 
is the trail setting mechanism and by the arm 
trail is set. Just beneath this mechanism is a 
toggie switch which turns "on" and "off" the tel- 
escope motor. On the left side of the rate end, 
as we face it, is the altitude knob, which is cal- 
ibrated in disc speed and altitude in feet on 
some units. This knob controis the speed of the 
telescope motor and disc. At a point just below 
the center of the diameter of the rate end are—the 
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|. Sight 
Assem- 
blies 

A. Course 
Knob 

Assembly 

Fig. 21 
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are the rate and displacement knobs. The outer 
or displacement knob allows the bombardier to 
displace the optics independent!y of the rate 
of drive. The inner knob is the rate knob, and 
contro!s the angular speed of the optics. We 

will discuss these knobs more fully later. At 
the very bottom of the rate end is a knob which 
enters the rate end at an angle. This knob is 
called the search knob and rapidly, displaces the 
optics. Situated within the displacement knob is 
a locking clutch (locked when pushed in and un- 
locked when pulled out.) This clutch merely en- 
gages the displacement knob. The search knob must: 
never be used when the clutch is engaged. The 
rate and displacement knobs are located together 
so that they can both be used at one time by 
double gripping. 

On the rear and lower part of the sight case 
is attached the course knob assembly. This ass- 
embly consists of the turn knob, the drift knob, 
the turn worm, the drift worm and the intermed- 
iate gears which drive the drift worm. The turn 
knob is fastened to the inner turn rod and carries 
the turn worm directly. The turn worm acts dir- 
ectiy upon the rack of the stabilized sector. 

The drift knob is fastened to the outer shaft 
which is connected to the drift worm through two 
gears. The drift worm acts directly upon the 
drift gear which is collared around the sight stem 
sieeve. The drift worm is mounted in a swivel 
housing which is adjustable so that proper clear- 
ance between the drift gear and drift worm may 
be maintained. 

The assembly is fastened to the sight case 
with seven screws. The course knobs are used to 
set up the course of the airplane in relation to 
the line of sight. When the turn knob is rotated 
the turn worm.wili track around the rack of the 
stabilized sector which is stabilized by the bomb- 
sight clutch. 

The drift worm will drag the drift gear as 
the sight tracks about the rack of the stabilized 
sector. When the drift gear turns the stabilized 
brush is displaced and a reading is registered 
on the PDI. The PDI telis the pilot which way to 
turn the plane tobring it back to straight filght. 
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B. Stabi- 
lized 
Sector 

Fig. 3l 

Altit- 
ude Knob 
Assembly 
N.O. P. 
#649 
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{+ the drift knob is turned the drift worm 
rotates the drift gear which will dispiace the 
stabilized brush giving a rezdinç on the PD!., 

When both knobs ere rotated at once Ít is 
called doubie gripping. To set ир the course 
properly the knobs πεν be ccubie gripped. it 
must be remembered that the aute-pilot clutch i 
a slip connection between the directionai gyro 
and the stabilized PSi brush, and that unless 
the auto-pilot clutch is dis-engaged the PD! brush 
will be displaced when the course knobs are rotat- 
ed. With the bombsight ciutch engaged and the 
auto-pilot clutch disengaged, the PD: brush will 
be displaced and the sight wii: rotate in azimuth 
as the course knobs are dcubie orisned. 

Over-correction factor is the amount the air- 
plane is turned more than the iine of sight while 
double gripping. The cver-cerrection factor on 

the M-3 is 5 i/%. On, later units it is 8 1/⁄Mu The 
sight turns 19 R or L and the airplane turns 
6 1/4° on the M-3 and 7 1/49 on the M-6. 

The stabilized sector is the gear connection 
between the sight and the sight clutch connecting 
rod. The stabilized sector is a part of the 
bombsight. Being so, when it is stabilized in 
azimuth (it is stabilized by the stabilizer gyro 
through the sight clutch connecting rod), the en- 
tire bombsight case is aiso stabilized in azimuth. 

The altitude knob assembly is composed of an 
outer knob calibrated in revoiutions.of disc speed 
and in feet of altitude on some units. This outer 
knob is removable. There are two aititude springs 
and two cases. The cuter spring suppiies the ‘ten- 
only when high disc speeds are necessary, as in 
low altitude bombing; the inner spring supplies 
the tension for low disc speed used in high ai- 
titude bombing, but its tension is always being 
employed, even for high disc speeds in which case 
the outer spring commences to add its tension to 
that of the inner spring. These springs translate 
their torque through the altitude shaft to the 
breaker arm. This torque keeps the contact points 
closed until the tension of the altitude springs 
is overcome by the telescope motor governor. The 
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inner aitituae spring case fits over a friction 
coliar. The inner altitude spring case is heid 
in piace on the friction coilar by three adjust- 
abie set screws e ch must be loosened to rotate 
the case on the ccilar. The cuter case fits over 
the inner case and is heid in place with three 
&diustable set screws. in order to maintain the 
spring tension cn the springs a fiber friction 
ring frictionaity engages the flange of the frict- 
fon coliar. The tension of the friction ting is 
reguiated by two leaf springs called friction ad- 
busting springs, one on the top and one on the 
bottom of the friction ring. The tension of the 
leaf springs must be sufficient to hold the al- 
titude knob at any desired position. Keyed to the 
altitude shaft is the high altitude clutch holder 
against which the iow altitude clutch holder con- 
tacts as the outer case is rotated clockwise. A 
continued rotation of the outer case in a ciock- 
wise cirection increases the tension of the outer 
aititude Soca: The necessary screws and bear- 
ings complete the assembly. 

Do noi remove outer spring collar in dis- 
assembiv or maintenance. Turn on the telescope 
motor and take minimum and maximum tachometer 
readings. The minimum disc speed on the M-3 is 
РТ and maximum disc speed is NHI7. On the M-6 
Series and up the disc speed is ! 01 to 593. A 
gear change arrangement provides for a disc speed 
of 10} to 248 plus or minus 1/2 when the shift is 
on tow and fcr a disc speed of 246 plus or minus 
1/2 to 583 when the shift is on high position. 

tf the altitude knob is @ut of adjustment 
proceed as foliows. Always adjust the inner al- 
titude spring tension first. If the minimum speed 
is too slow turn the inner case to maximum stop, 
loosen the three set screws and rotate the case 
clockwise. Tighten screws, rotate to minimum 
stop and check speed. Repeat this unti! the cor- 
rect speed is attained. If the minimum speed is 
tco fast, rotate inner case to minimum stop, 
icosen set screws and rotate case coutter clock- 
wise untii minimum speed is obtained. Tighten all 
three set screws; then proceed to adjust the outer 
spring case. Rotate the outer case clockwise to 
increase speed and counter-clockwise to decrease 
speed. Be sure the set screws are loosened before 
attempting to turn the case. Also check the mini- 
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mum speed after adjusting for high speed and also 
be sure that the brake springs exert enough pres- 
sure against the brake ring to hold the altitude 
knob in any position. 

The gitituce knob is important in the solu- 
ticn of the δοπδοίτς probiem because the springs 
sorte, iras есееб cf the telescope motor. 

We are now reacy to consicer the inter 
of the sicht. First we remove the five screws 
holding the rate end and remove the rate enc. THE 
rate end, motor naif, houses the teiesco:e mote? 
assembiy, displacement and rate knob assembly, 

search knob and disc assembly. 

The telescope motor assembly consists of the 
following. А parallel wound constant speed motor, 
field coiis, carbon brushes, governor, breaker 
arm and necessary bearings, pin screws and wiring. 

The telescope motor drives and controls the 
speed of the disc. The speed of the motor is 
controlled by having a set of breaker points wired 
in series with the armature. Тһе breaker points 
are kept closed by the tension of the altitude 
springs until the governor overcomes that tension. 

As the motor speeds up the arms of the gover- 
nor tend tc become paraliel, thereby puiling the 
connecting iinks and collar toward the center of 
pivot of the governor and at the same time moving 
the breaker arm with them. The breaker arm is 
attached to the aititude shaft. As the breaker 
arm is puiied toward the governor the breaker arm 
pivots the a!titude shaft, overcoming the tension 
of the aititude springs, and breaks the contact 
between the points. The circuit to the telescope 
motor is broken. The motor slows down; the pull 
of the governor becomes less than the tension of 
the altidude springs and the breaker points are 
closed and the circuit is again completed. This 
action is so rapid that the speed of the telescope 
motor remains constant. 

This assembly consists of rate knob (inner 
knob), displacement knob, displacement clutch en- 
gaging knob and shaft, displacement shaft, bevel 
pinion and intermediate gears. 

The displacement knob enables the bombardier 
to move the optics independently of the rate of 
drive. 
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The rate knob enables the bombardier to set 
up the correct rate of drive so that he can syn- 
ehronize by positioning the roller on the disc. 

The disc assembly consists of the disc, tach- 
ometer shaft, tachometer shaft springs, bearing 
blocks, bearings and screws, inspection plate and 
tachometer connection. 

The disc drives the roller which translates 
the drive to the rate and telescope drive mechan- 
isms. The tachometer shaft spring supplies the 
tension which hoids the disc against the rolier; 
the tachometer shaft and connection transmit the 
the speed cf the disc to the tachometer when the 
tachometer is appiied. 

The search knob, shaft and bevel pinion are 
ts of the search knob assembiy. 1+ is used to 

spiace the optics quickiy and independentiy of 
e displacement knob. The search knob must not 

be used without disengaging the displacement 
clutch because of the danger of shearing the dis- 
placement clutch pin. 

This consists of the following: trai! plate 
(see rear view of sight), trail arm, trail setting 
gear, nut gear, thrust washer and spindle screw. 
When the trai! arm is rotated toward maximum trail 
the trail setting gear rotates the nut gear which 
moves up on the threaded upper spindle bearing 
and against the thrust washer which carries the 
spindie screw in translation against the tension 
of the spindie spring. The roller is thus moved 
up from the disc center a dist ance proportional 
to trail without affecting the rate mechanism. 

The spindle spring forces the spindle screw 
in translation downward as the trail arm is rotat- 
ed toward minimum. 

the rate knob the 
- 

on, rete bevei 
= 
жм 

40% πας 
i DES was s Ἢ w le 

sr and roifer carrigce, 
е баг, vate rack pinion, 

εξ, Tate rack cam follower or stud, rate 
t бетж ау, rate index, @utomatic release 

mis, grounc speed drum and ground speed scale. 
This synchronous assembly sets up the rate 

of drive necessary to synchronize on the target. 

- (n Wey 

Or mx oO n> 
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It is assumed that the sight is correctly 
calibrated. The student must remember that the 
rate quadrant at the start of any bombing opera- 
tion is at zero or approximately zero. The stu- 
dent must also remember that the rate quadrant 
moves from zero to maximum value of the tangent 
function, and that the telescope quadrant moves 
from maximum sighting angle toward zero sighting 
angle. With this in mind we will set up the rate 
of drive as follows. When the rate knob is rotat- 
ed clockwise the intermediate gears drive the rate 
bevel pinion which drives the rate Беуе | gear 
is attached to the spindie screw with a retain- 
ing pin. As the rate bevel gear rotates the spin- 
die screw is rotated. The spindie screw moves up 
and down oniy as the trail arm is rotated. The 
reller carriage is threaded and as the spindie 
crew rotates the carriage moves up or down on 

the spindie screw. As the rate knob is rotated 
clockwise the roiler carriage moves upward on the 
spindle screw thereby moving the roiier up from 
the center cf the disc. The spindie screw turns 
the spindle gear,thus driving the rate drive gear, 
rate rack drive pinion, the rate rack and the 
ground speed drum drive gear. The rate rack is 
driven in translation a distance proportional to 
actual range if trail is set in and oroportionai 
іс whole range if no trail is set in. А+ time of 
Ssynchronizatio! n rate rack cam follower or 
Stud, riding in the rate quadrant camway, trans- 
lates the ғ t and anguiar distance pro- 

portionai t е range angie, if trail has 
not been se! actuai range angie if trai! 
has been s š 

When w упслгоп!те, the roiier is a distance 
mute ccr On e range from tne center of 
‚ла E. is ope rack is driven proport- 
сла το Ge . The telescope is driven 
Bl BN angu equali to ground speed. 

Four t accompiished wnen the rate 
«Ὁ is rotate | 

i, The ier is positioned on the disc. 
Z. The automatic release points are posit- 

ioned. f I 
3, Ground speed in knots is indicated by 

ground peed dial. | 
Ц, Тһе actua! range angle--in terms of tan 

function--is indicated by the rate in- 
dicator. 
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This mechanism in the sight is so set up that 
a pair of contact points (knife type switch in the 
M-3) wili make contact when the trigger is pulled 
ups when the rate and telescope quadrants indicat- 
ors coincide. The points are located on the rate 
quadrant. The movabie point has an extension 
automatic release finger which rides on the tele- 
Scope quadrant. When the trigger is pulled up, a 
sliding bar that covers the telescope quadrant is 
moved out of tne way. This allows the automatic 
release finger to fall into a cut out portion of 
the telescope quadrant and permits the release 
points to close. When the points contact, the 
current is transmitted to the bomb release mech- 
anism located in the bombracks. 

This assembly includes the following: dis- 
placement knob, displacement clutch engaging knob, 
displacement clutch bevel pinion, search knob, 
search knob bevel pinion, search knob bevel gear, 
telescope rack drive gear, telescope rack, tee 
head shaft, tee head telescope drive differential 
gears (upper traction gear, idler gears, lower 

traction gear), intermediate gears, roller carr- 
iage, roller, roller spline gear, telescope quad- 
rant, camway, cam follower or stud, and telescope 
Quadrant index. 

The telescope metor drives the disc which 
drives the roller. The roller spline gear drives 
the intermediate gears which drive the upper 
traction gear. As the upper traction gear turns 
the idier gears will track around the lower tract- 
ion gear proviced the displacement clutch is en- 
gaged. 1? the displacement clutch is not engaged 
the pinion gears wili rotate the 'ower traction 
gear. With the displacement clutch engagedthe 
pinion gears will track around the lower traction 
gear гага in so doing rotate the tee head shaft 
which will rotate the telescope quadrant rack 
drive pinion апа drive the telescope rack in trans- 
lation. The cam follower, or stud on the rack, 
riding in the camway causes the telesccpe quadrant 
to move in translation as the rack is driven. 
The cam follower, riding in the camway, gives a 
constant acceleration to the telescope quadrant 
because as the quadrant moves toward minimum the 
radius of angular movement of the quadrant becomes 

shorter and shorter. А 
Тһе displacement knob enables the bombardier 

to displace the optics faster or slower than the 
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rate of drive and independently of the rate of 
drive. If the displacement kneb is rotated clock- 
wise the rate of drive is increased and the lower 
traction gear moves in the same direction as the 
upper traction gear. 

If a very rapid dissiacement of the optics is 
required, disengage the dispiacement clutch and 
engage the search Кпо5 bevel pinion with the 
searcn knoh bevel gear. Rotate the search knob. 
The bevel search knob gear is rotated. and will 
rotate the tee head shaft and telescope rack drive 
pinion causing the rack to be displaced. 

The telescope is driven through a system of 
gears, five sheaves and a cable. The cable oper- 
ating sheave, or number one sheave gear, is in 
mesh with the telescope quadrant sector gear. As 
the quadrant rotates the cable operating sheave is 
rotated in the opposite direction. {Тһе sheave is 
free to turn on the gear shaft but is held stat- 
ionary by a clamp and eccentric screw.) The clamp 
fastens about tne gear shaft and the eccentric 
Screw fits into a slot on the sheave. A one-half 
turn of the eccentric screw in either direction 
will give adjustment on the cable without rein- 
stalling. This is approximately | degree. 

The number two sheave is located to the rignt 
of the cardan gudgeon bearing in the rate end. 
The number three sheave is mounted to the cardan 
on the ieft side of the cardan bearing. Тһе num- 
ber four sheave is mounted in the cardan, and the 
telescope cradie gudgeon pin is miiied and drilled 
tc permit passage of the cabie over the sheave and 
through the gudgeon bearing to the number five 
Sheave which is mounted on the telescope cradie. 
The number five sheave is pinned to a gear shaft. 
The gear із: in mesh with the telescope sector 
gear. . 

The number one sheave is the cabie operating 
sheave. Ап extra fiexidie nine-strand bronze 
cabie transmi ts the drive to the telescope. 

The teiescope return spring suop!ies a ten- 
sion to the teiescope about its transverse axis 
and maintains a tension on the cable and will re- 
turn the telescope toward maximum. if it were not 

for this tension there wouid be no way of return- 

ing the telescope to maximum. 

74 

eFlightManuals.com 



Ж 

L. 

Instal- 
lation 
of Tele- 
scope 
Cable 

M-3 

Teles- 
cope 
and 

Cradle 
Assembly 
M-3 

|. Set telescope et maximum signting angle 
and remove old cable from !,2, 3, and Ἡ sheaves. 
Then remove #Osheave anc remove ine cabie from it. 
Caution: do not ist the teiescope fiy back against 
the stop. 

2. Thread cabie througna i |! ho 
sheave and form an incompiete ricnt hand loop in 
the end cf the cable. 

3. Place ioop around farther anchor screw, 

and turn screw down enough to hoid cabie. Caution: 
always keep cable away from screw threads. 

Ц, Таке up siack in cable and tighten other 
anchor screw snugly. Tighten first anchor screw. 

5. Thread cable around #4 sheave and instail 

#5 sheave with telescope at minimum sighting angle. 

6. Replace taper pin. With telescope at 
minimum sighting angie the lead hoie in to sheave 
should be just to the rearofverticai end no cable 
wound on the sheave. Let telescope return to max- 

imum sighting angle as cable winds on #5 sheave. 

7. Thread cable around #4, 3 and 2 sheaves. 

8. Check #1 sheave with telescope at 60° 
sighting angle. Eccentric clamp should be app- 

roximately vertical with the eccentric screw slot 

horizontal. 
9. Set telescope quadrant at 109, 
10. Thread cable partially around #l sheave 

and through the lead hole. Pull telescope to 

first mark on coincidence scale and fasten cable 

to #1 sheave. 
fl. Check to see that cable pulls tangent to 

#5 sheave and does not double wind on "| sheave at 

minimum sighting angle. Also check to see that 

cable does not double wind on #5 sheave at maximum 

sighting angle and comes from #1 sheave on the 

tangent. 

This assembly consists of the telescope, tel- 

escope return spring, telescope sector gear, tele- 

scope cradle, telescope cradie gudgeon (working in 

ball bearings), telescope coincident scale, the 

number five sheave and gear shaft. 

This entire assembly tilts in a transverse 

direction left or right about the fore and aft 

gudgeons working in ball bearings and independent- 

ly of the vertical gyro. The entire assembly tilts 

fore and aft if the cardan tilts fore and aft. The 

entire assembly is stabilized fore and aft by the 
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cardan through the telescope gudgeon bearing and 
is stabiiized transversely by the cradle connect- 
ing rod from the gyro casing. This connecting rod 
keeps the cradle always parailei to the gyro axis 
except as modified by the cross trail correction. 

The optical system consists ofa one-piece- 
refracting telescope of 1.5 power. This telescope 
requires no maintenance in the fieid and if any- 
thing goes wrong with it it must be returned to 
the depot for repairs. 

Mounted on the rear of the crad!e is the 
cradie differential lever, to which are connected 
two connecting rods, the cradle connecting rod 

(gyro connecting rod) from the gyro casing and 
the cross trail connecting rod (C. T. link) from 
cradie differential lever to the cross trail clamp 
lever. Тһе cradle connecting rod tends to main- 
tain the cradle vertical axis parallel! to the gyro 
verticali axis in a transverse direction. The 
cross trail connecting rod tilts the cradle ver- 
tical axis transversely with respect to the ver- 
tical gyro as required by the amount of cross 
trail correction. 

The cross trail mechanism of the M-3 consists 
of the following: Cross trail knob, yoke, eccen- 
tric disc, eccentric stud, sight stem, dove tail, 
cross trail carriage, cross trail clamp lever, 
cross trail clamp lever turret head screw, cross 
trail connecting zod, cradle differential lever, 
telescope and telescope cradle. 

The purpose of the cross trail mechanism is 
to tilt the telescope through an angle that will 
subtend cross trail distance on the ground. 

When the cross trail knob is rotated counter- 
clockwise the yoke moves the eccentric disc back 
from the center of the dove tail a distance pro- 
portional to trail. The dove tail is a part of 
the sight stem. The eccentric disc fits over the 
dove tail and slides fore and aft on it. The dove 
tail must always be parallel to the fore and aft 
axis of the stabilizer and the stabilizer must be 
parallel to the fore and aft axis of the airplane. 
When the eccentric disc moves aft, the eccentric 
stud, riding in the slot of the cross trail car- 
riage,will move the cross trail carriage in trans- 
lation in a transverse direction either to the 
right or left. Any transverse movement of the 
cross trail carriage will tilt the telescope. If 
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the cross trail carriage moves to the right the 
bottom of the telescope moves to the right. if 
the cross trail carriage moves to the jeft the 
bottom of the telescope moves to the left. Thus 
if the dove tail were not parallel to the fore and 
aft axis of the stabilizer you would have an in- 
correct tiit of the telescope which wouid result 
in a delection error. 

іп bombing, under any condition, the Боту 
will always trail directiy astern of the airplane. 
With no wind the collision course and the ground 
track coincide. This means that if the bombardier 
has correctly subtracted trail along the collision 
course and if he has properly synchronized on the 
target, the bomb will hit its objective. 

If a cross wind condition exists, the colli- 
sion course and the ground track no longer coin- 
cide. If the airplane flew directly over the tar- 
get, the bomb would fall down wind of the object- 
ive; also it would be impossible to keep the cross 
hairs on the target because the plane would drift 
down wind. 1%, therefore, becomes necessary to 
crab the plane into the wind and thereby move the 
planes ground track upwind of the collision course 
so that the bomb, trailing directly astern of the 
plane, will hit the objective. The distance the 
plane must fly upwind of the target is cross trai! 
distance which is equal to the sine of the drift 
angle times trail in feet. 

The drift angle is automatically set up by 
the bombsight under these conditions and is read 
from the drift scale on the stabilizer. The cor- 
rect drift angle has been established, under cross 
wind conditfons, when the' fore and aft cross hair 
remains on the target. 

The sight stem is inserted in the sight stem 
sleeve and is iocked in position relative to the 
stabilizer with a locking nut. in the M-3 and a 
locking pin in the M-6. As the piane is crabbed 
into the wind and the stabilizer turns.under the 
sight and pivots the sight stem and dovetail. With 
the eccentric disc back of center, when the sight 
stem is pivoted, the eccentric stud moves through 
an arc and in so doing carries the crosstrail car- 
riage in translation. The telescope is tilted 
through an angle that wili subtend cross treil 
distance on the ground. The telescope is tilted 
independently of the vertical gyro. This is ac- 
complished as follows: when the airplane tilts 
transversely, the gyro remains vertical and holds 
the cradle parallel to the gyro axis by the cradle 
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connecting rod. If there is no change in position 
of the cross trail carriage the cross trail conn- 
ecting rod stands fast and rotation of the cradle 
is about the cradie end of the cross trail conn- 
ecting rod. 

When the cross trail connecting rod acts 

(assuming the plane is not tilted transversely), 
the cradle differential lever pivots about the 
cradie end of the cradle connecting rod, and the 
resulting motion of the cradle differential lever 
pivot pin tilts the cradle. 

On the M-3 the minimum amount of trail that 
сап be set іп on the cross trail knob is 23 miis. 
The maximum amount of trail is about 70 mils. 

We have stated that if the drift is correct 
the bomb, when released, wili hit its objective. 
This is slightly in error because when the optics 
tilt a slight error causing an overshot occurs. 
The amount of this error is known as Range Compon- 
ent of Cross Trail. The formula for Range Compon- 
ent of Cross Trail is trail times | minus the co- 
sine of the drift angle--T{-Cos 8). 

О. Bomb- The bombsight gyro assembly consists of a 
sight case which is of two parts (held together with 
Gvro screws), Gyro caging pin, leveling bubble tubes, 

fore and aft and transverse gyro balance weights, 
two carbon brushes, armature, field, two rotor 
ра! і bearings, and rotcr. 

The bombsight gyro rotor is an inverted cup- 
shapec whee! driven clockwise at about 7800 r.p. m. 
by direct current. The gyro spins on an axis, 
which, for the correct solution of the bombing 
probiem must be vertical. Around the top and low- 
er edge cf the rotor are {0 screws. These screws 

are baiance screws and are never removed except 

when baiancing the gyro. inside the wheei and 

boited іс it is the armature of the motor which 

drives it. The entire wheel or rotor is enciosed 

in a gyro casing. The upper рагі of the case 

carries the gyro caging pin, the upper rotor cear- 

ing, the fore and aft and transverse leveling 

bubbie tubes and the fore and aft and transverse 

gyro balance weights. The lower nalf of the gyro 

casing carries, on its inside, the field coils 

which fit between the gyro rotor and motor armat- 

ure, and lower rotor bearing. Extending through 

the iower casing and at right angles to the comm- 

uiator are the brush tubes which hold the carbon 

brushes. Attached to the bottom of the casing are 

А 
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fixed lead weights used in balancing the bombsight 
gyro. 

The gyro casing is carried in the bombsight 
cardan by fore and aft gudgeons working in ball 
bearings. The gyro stabilizes the cardan in a 

fore and aft piane through these gudgeons and 
bearings, and stabilizes the telescope cradle in 
a transverse plane by means of the cradie connect- 
ing rod. 

The cardan furnishes support for the fore and 
aft bearings of the gyro in its left half and sup- 
port to the fore and aft bearings of the telescope 
cradie in its right half. The cardan is supported 
by gudgeons working in ball bearings in the case, 
known as the right and left cardan gudgeon bear- 
ings. The right cardan gudgeon is drilled to per- 
mit the telescope cable to pass through its axis, 
and is a fixed bearing. 

The power for operating the bombsight comes 
from the plane's supply. The power enters the 
stabilizer female cannon plug through the number 
two pole, from the number two pole to the bomb- 
sight switch tc the number two pole of the female 
sight cannon plug. From number two pole the cur- 
rent goes to the sight gyro, bubble light and re- 
ticle light and to the telescope motor, There is 
a circuit from poles three and four of the stabil- 
izer female cannon plug to poles three and four 
of the sight female cannon plug and then to the 
automatic release points, through the points to 
an electro-magnetic relay in the bombracks. 

Consider the circuit to the bombsight gyro. 
The current goes from the bombsnght switch to the 
number twc pole of the bombsight cannon plug to 
the flexible lead from the case to the cardan to 
the flexible lead from the cardan to gyro housing 
to the sight gyro through the field coils and ar- 
mature across flexible lead from the gyro to the 
cardan, across the flexible lead from the cardan 
to the case and then to the number one pole which 

is the ground. 
The current to the gyro branches to the bub- 

ble light and passes through the same flexible 

leads and circuit to number one pole. 
Another circuit goes directly from number two 

pole to the rheostat reticle light. This light is 

is used іо light the cross hairs for night bombing. 
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The telescope motor circuit goes from the 
number two poie to the teiescope motor switch, 

from the switch to the terminal bl ссек, branches 
through the fieid coils and governor points. The 
current goes through the governor points to the 
armature through the armature to the terminal 
block and back to the number cne pole. The cur- 

rent to the field coils goes through the coils, 
wired in parallel with the armature, to the ter- 
minal block to the ground pole. The armature of 
the telescope motor is wired in series with the 
governor points. Thus when the contact between 
the points is broken the motor stops. This ar- 
rangement controls the speed of the telescope 

motor. 

One wire electrical (additional wires 
crossinc bearings). 
2. Removable eyepiece to allow 
instaliation of filters. 

system 

easy cleaning and 

3. Front view qlass is easily removable. 

4. А luminous dial on telescope and rate indica- 
tors. 
5. Double precessing knobs. Spring tension only 
on the large knob for fine adjustments, and the 
small knob, for coarse adjustments, is direct 

contact. 

©. Increased sighting and dropping angle, i.e. 

709. 
7. Additional forward view mechanism (adds 79 in 

M-6 sights and 20° additional in M-6-M and M-9 
sights.) 

8. Apin is used to attach the sight to stabili- 
zers insteac of a locking nut. 
9. The trail and cross trail mechanism are re- 

designed to accommodate 150 miies each. Trail in 

cross traii mechanism is automatically set in with 

trail. 

iQ. A double cable and an extra sheave are used to 

teansmit the tensicn oí a mirror return spring. 

ii, The зе: ессссе is semi-rigid and 11115 for 

sress irai ORT. 
+p, іп opiicai mirror rotates instead of ihe teie- 

Scope. 
:3. The trigger is a squeeze type reiease trigger. 

ІН, The bubble light isa part of the bubble mount- 

ing block. 
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“15. A gear shift increases the limits of the disc 
speed from 101 to 593. 
16. The telescope has finer cross hairs, I/M mil. 
The optics are increased in power from 1.5 to 2.2. 
17. The ratio between the drift and turn knobs is 
7.25 to l. 
8. The automatic release points are changed from 
knife switch type to contact type. 
I9. The cannon plug is increased to sixteen poles 
(see cannon plug diagram). 
20. À precession motor is an integral part of the 
stabilizer. (No longer used). 
21. The end play of turn knob shaft is adjustable 
and under spring tension. 
22. The center of focus of the optics is: 3/16" 
to the rear, 5/16* to the right, and I" lower from 
the sight stem sleeve. 
23. THE SIGHT AND STABILIZER OF DIFFERENT SERIAL 
NUMBERS ARE INTERCHANGEABLE WITH ADAPTATION. 
2M. The dropping angle is increased, [1 is now 
25 mils to 1800 mils with 50 mils trail. It has 
a range of 1700 mils with 150 mils trail. 
25. There are no vents in the sight. 
26. The sight power cable enters the junction box 
nearer the bottom. 

27. The ground speed drum has a clock-like spring 
and an idler gear. (Prism is eliminated in the M9 
series). 
28. The telescope coincidence scale has only a 
single mark, at zero. 
29. It is possible to set zero trail in the cross 
trail mechanism. 
30. The "on" and "off" position of the switches 
is reversed. 
3l. An auxiliary search knob has been added to 
obtain the additional sighting angle. 
32. The inside parts of the rate end are no longer 
plated: this prevents peeling. 
33. The caging knob is no longer adjustable for 
the vertical. 
34. À spring has been added to the auxiliary 
search knob to assure positive disengagement on 
M6M. 
35. The ground speed drum reading has been in- 
creased to N80 knots on the МӨМ. 
36. Safety guards are provided fcr the stabilizer 
and servo switches. 
37. À shield has been added to the later models, 
in order to protect. the cross trial bell crank 
assembly. 
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38. In later modeis the stabilizer hs three in- 
stead of four mounting bolts. 
39. The servo and telescope motors have 500 ohm 
resisters wired in parallel. These prevent arc- 
ing and burning of the isolated sector brush and 
telescope motor points. 

NO. In the later models the sight stem has a stop 
pin which limits the rotation of the sight at 32? 
in each direction. 

When the trail is set in on the trail arm, 
the cross trail rack is moved towards the front of 

the sight by means of a pinion gear which is 
mounted on the trail arm pivot. The forward move- 
ment of the cross trail rack is transmitted 
through a bell-crank and a linkage system to the 
voke. Due to the action of the bell-crank, the 
yoke is moved to the rear. Since the yoke en- 
Circles the disc, upon which the stud is attached, 
the disc and stud are both moved to the гзаг of 
the sight stem a distance proportional to trail. 
When the correction for drift is made, the stab- 
ilizer is turned under the sight, thereby causing 
the dovetail to swing through an arc relative to 
the fore and aft axis of the sight. Since the 
disc and stud are eccentric to the center of tne 
sight stem, the stud will travel through an arc 
relative to the bombsight. Because the stud is 
engaged in a slot in the cross trail carriage, the 
angular movement of the stud is translated into a 
linear movement of the cross trail carriage. The 

movement of the carriage is, in turn, transmitted 

through a beli-crank and the differential lever 

to the optics. The cradie is then tilted through 

an angle which will cause the optics to subtend 

cross trail distance on the ground. 

On the M-6, early models, the forward view 

mechanism consisted of an auxiliary search knob 

geared to the cable operating sheave. which is 

geared to the telescope quadrant. 

Seven (7) degrees can be added to the sighting 

angle making a total of 77° sighting angle. 

The extra degrees of sighting angie can be 

set in only when the telescope quadrant is at 

maximum sighting angle. When the telescope quad- 

rant is at maximum position tie camway follower 

or stud is at the end of the camway. The camway 

has an L shape projection, and when the auxiliary 

search knob is rotated the L shape projection 
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permits the quadrant to 5e rotated 7 degrees. 
While the seven extra degrees are set in, the 
Quadrant cannot be rotated because the stud hits 
the projection and tne camway is above the stud. 
The auxiliary search knob must 5e held in position 
if the extra sighting angle is utilized because 
the quadrant return spring will force the quadrant 
back to maximum position, or 709 sighting angle. 

|t must be remembered that in the M-6 series 
with 7 degrees extra sighting angle the entire 
quadrant is rotated 7 degrees and that the extra 
degrees can beset in only when the telescope quad- 
rant is at 70 degrees sighting angle and that the 
auxiliary search knob must be rotated and held in 
place if the 79 is obtained. 

The later models of the M-6 series has a ZO 
degree forward view mechanism. This mechanism 
consists of an auxiliary search knob, spring anc 
intermediate gears. 

The construction of this mechanism permits 
setting in of the additional 20° independentiy of 
the position of the telescope auadrant. 

The 209 extra sighting angle is set in as 
follows. Push in on the auxiliary search knob 

and turn clockwise. When the auxiliary knob is 
pushed in the forward view engaging gear is pushed 
in and the projecticn on that gear is disengaged 
from the notch in the cable operating shaft col- 
lar. Rotate the auxiliary search knob clockwise. 
The eccentric clamp is notched for the project- 
ions on the engaging gear and the two are always 
engaged. The eccentric clamp is slotted and in 
the operating shaft. This pin acts as a stop if 
the collar becomes worn and no longer stops the 
forward movement of the auxiliary search knob. 

The notches in the cable operating shaft col- 
lar are spaced so that as the engaging gear and 
cable operating sheave are rotated the mirror is 
turned through an angle of 20 degrees. A spring 
inside the engaging gear keeps it engaged once the 

: CMS I а у га +} tg : ha f+ SPO PEC Οδ. 385 thenotches of the operating shaft J 
мо тағ Do 

т. apilar mo ж куче де arnh салық ақа” 
e Equi ы e UU ату search knob ѕһатт 

Lp E HEN D E £ 9) : p: s ТОТ SOS tive cisençcacemeni OT чае auxiliary 
' dcs Byes. by AME ^ : ; ennanin ar Ὁ search knob shaft pinion enc tne engaging gear on 

: o 
thé велеа татти shatta = 

in 
8 ει sighting angie 

of 90 degrees. 
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GYRO WITHOUT AUTOMATIC ERECTING SYSTEM 
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The maintenance personnei must be sure that 
the additional 20 degrees is not set in when the 
telescope cable is installed. 

The M-6 series sights have a one wire elect- 
rical system. The circuits are grounded through 
the case. Flexible leads carry the return current 
across the bearings and from gyre to cardan and 
from cardan to case. Number one pole of the sight 
cannon plug is the ground. Number two pole is the 
power. Number 3 and M go through the automatic 
release points. Number 5 goes to the inertia re- 
lease switch. Number 6 goes to the A. E. S. The 
A. E. S. is no longer used. The circuit to the 
sight gyro and to the telescope motor is the same 
as in the M-3 except that the M-6 has the one wire 
electrical system and the M-3 has a two wire elec- 
trical system. See wiring diagram of M-6; also 
wiring diagram of M-3. 
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SECTION VI 

BOMBING PROBLEM 

in Wor!d War | the civilian population sought 
protection in dougouts, cellars and the like, from 
screaming shells thrown into their city from fixed 
Qun positions. 

In World War II the civilian population seeks 
protection in bomb shelters from screaming bombs 
which cascade down upon their cities from bombing 
planes. Man has learned to use the bombing plane 
and bombs to wreak destruction upon his enemy. He 
has learned that by striking at the source of war 
supplies, the entire military organization is aff- 
ected. 

The extensive use of bombs makes it vitally 
important to understand how a bomb behaves when 
it is released from the plane. Many people think 
that a bombing plane must be directly over the 
target before releasing the bomb. This is entirely 
erroneous. 

The men who invented the bombsights had a 
therough knowledge of the bombing problem before 
actually constructing the sight. 

Men who are selected for bombsight mainten- 
ance must also have a thorough understanding of 
the bombing problem and the transition of that 
problem to the bombsight. 

The succeeding pages will expiain the behavior 
о7 а bomb released in the atmosphere, the bombing 
problem and the transition of the problem to the 
sight. 
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BOMB TRAJECTORY > 
E Z = 

e DL 
ИГХ 59 

7, 
4 AT 

^ 
4 SHELL TRAJECTORY AS 

(1) The trajectory of a bomb is similar to the 
last half of the trajectory of an artillery shell. 

SPEED OF PLANE THROWS BOMB 
FORWARD WITH AN INITIAL SPEED 

Шала не EQUAL TO THE SPEED ОҒ THE PLANE 
BOMB DOWN 

(2) Gravity and speed of the plane cause the bomb 
to fall along a curved path. 
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BOMB SEL EASE AT GREATER SPEED 

ee ә | 

>< i 

4 | 
ZA | 

τας RANGE 2 
INCREASED BY | 

INCREASING SPEED 
| 

| 

^ / 
/ / 

Ў / -— ACTUAL RANGE — | 

(3) If the speed of the airplane is increased the 
bomb would be thrown forward with a greater force, 
thus increasing the actual range, i.e. 

i.e. Actual range is the distance the 
bomb travels over the ground from 
instant of release to instant of 
impact. 

ACTUAL RANGE INCREASED BY INCREASING ALTITUDE 

(4) If the altitude is increased without increas- 
ing the speed, this will also increase the actual 
range distance. 
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2 

AIR RESISTS FORWARD 
MOTION OF BOMB 

(5) -The instant the bomb is free of the plane its 
forward motion begins to decrease because density 
of the alr resists its forward motion. If this 
were not true, the forward speed of the bomb would 
remain the same as the forward speed of the plane 
and the bomb would remain directly beneath the 
plane at all times. 

AIR DRAGS AGAINST THE 
DOWNWARD ACCELERATION 

(8) Air density also resists downward accelerat- 
ion of bomb. i.e. 

i.e. Without air resistance a falling 
body accelerates at 32 feet per 
second. 
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' TRAJECTORY OF THEORETICAL жее” 
| BOMB WITHOUT AIR RESISTANCE — — «^ 
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(7) Therefore the air resists both the forward 
and downward motions of the bomb. 
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/ 
| A / | 

| / | 
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i -—— ACTUAL RANGE —= | 

Эра, 
TRAIL. 

(8) Since the speed and altitude of the plane 
determine the range cf the bomb, speed and alti? 
tude of the plane determines the distance the bomb 
wil! trail behind the piane at instant of bomb im- 
pact. (using one type and weight of bomb i.e.) 

i.e. Different types of bombs wili have 
different trail charts due to the 
reiation of air resistance to their 
mass (Ballistic Coefficient). 
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Se = A / 
RAYEL?— 

cance BME | 
— 

POINT OE RELEASE Ө / 

| TRAIL 
| ANGLE 

(9) As the airplane tlies at a constant speed and 
the bomb travels over the ground at a diminishing 

speed,the plane will therefore travel farther over 

the ground between time of release and time of bomb 

impact than will the bomb. This distance that the 

airplane travels is called whole range. The dis- 

tance the bomb travels is actual range, and the 

difference between whole range and actuai range is 

trail. The angle formed by the point of impact, 

the airplane at instant of bomb impact, and the 

vertical beneath the plane at that instant is 

called the trail angle. 
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PATH OF PLANE 
OVER GROUND., 

2009MPH т \ PLANE HEADING THRU AIR 
GROUND SPEED | | MASS AT 200MPH. AIR SPEED 

220M.PH. 
GROUND SPEED 

ІВОМРН 
GROUND SPEED 

WIND DIRECTION — SPEED 20 M.P.H. -- WIND DIRECTION SPEED 20МҒН. 

(10) The airplane flies through the air mass al- 
ways in the direction of plane heading (iine of 
thrust). The air mase, through which the airplane 
is flying moves ever the ground at a definite 
speed and definite direction which is referred to 
as wind speed and wind direction. Therefore, the 
airplane moves through the air mass at the plane's 
air speed and is carried over the ground in the 
direction of the wind at wind speed. 
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(li) Figs Νο. А - B - C - D show: 
A graphic illustration of the path of a bomb 

dropped from a plane іп а moving air mass; relat- 

ion of the bomb in its feli to the plane; and re- 
lation of the bomb in its fai! to the ground. 

Fig. А: Shows ccurse οἵ airplane through air 
mass at instant of bomb release. Note that plane 
is directly over railroad track. 

Fig. B: Wind biowing from right to ieft has 
carried the airplane with it. Yet the airplane is 
still flving its originai course through the air 
mass. However, the plane!s course over the ground 
(ground track) is stili along the raiiroad tracks. 

Fig C: The bomb is falling in the vertical 
piane beneath the airplane and is trailing directs 
ly behind the airplane. (Dotted iines to the 
right of the air "block" in figs. BCD indicate or- 
iginal position of air "block?" in figure A). 

Fig. D: The bomb's entire trajectory lies in 
the vertical plane beneath the airsiane's heading, 
and the bomb's path through the air mass has been 
along the longitudinal axis of the airplane. Yet 
the airplane's path over the ground has been along 
the railroad track. The point of bomb impact is 
trail distance behind the airplane aiong the long- 
itudinal axis of the airpiane. 
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DRIFT ANGLE 

PLANE'S COURSE OVER GROUND 
(GROUND TRACK) 

(12) The relation of the heading of the airplane 
through the air mass to the course of the airplane 
over the ground is the drift апо! э. The linear 
distance between the point of !imoact and the 
ground track is cross trai:. it wit be noted that 
trai! is down the iongitudinai axis af the piane. 
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DEFINITIONS 

(1) Trajectory 

(2) Gravity 

(3) Altimeter 

(4) True 
Altitude 

(5) C.l.A.S. 

(6) True Air- 
Speed 

(7) Ground 
Speed 

(8) Time 
of Fall 
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The name given to the path the bomb follows 
through the air mass from the point of release to 

the point of impact is known as trajectory. 

The force exerted by the earth, tending te 
pull anything to its surface. 

An instrument used in airpianes to find the 
linear vertical distance in feet that a plane is 
above sea level. This instrument regitters the 
decreasing barometric pressure, compute? .n feet, 
that occurs when rising above sea ἱενεὶ it does 
not give the true altitude in feet nhat the air- 
plane is above ihe ground unless the ground is at 
sea level. 

The iinear vertical distance that the air- 
plane is fiying above the ground. This distance 
may be found by subtracting the known altitude of 
the ground from the altitude reading on the alti- 
veter in the airplane. EXAMPLE: If the altimeter 
i^ the airplane reads 10,000 feet and the ground 
over which the plane is flying were MOOO feet 
above sea level, the true altitude would be 10,000 
feet-- 4000 feet or 5000 feet. 

"Caiibrated indicated Air Speed" is the air 
speed reading that will be computed from the air 
speed indicator in the airp]ane corrected for in- 
stallation and mechanical errors. 

"True Air Speed" is computed by correcting 
the C.1.A.S. for the change in air density which 
occurs at any altitude above sea level. 

"Ground Speed" is the speed at which the air 
plane is traveiing over the ground. jt is com- 
puted by adding or subtracting wind effect from 
true air speed. 

Time of Fali" is the time it takes for the 
bomb to fall to earth from the time of release to 
the time of impact. 
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(9) Whole 
Range 

(10) Trai! 

(11) Actual 
Range 

(12) Actual 
Range Angle 
(Dropping 
Angle) 

(13) Sight- 
ing Angle 

(14) Cross 
Trail 

(15) Drift 
Angle 

(18) Trail 
Angle 
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"Whole Range" is the distance that the air- 
plane wouid travel during the time of fall of the 
bomb, or from the time of release to the time of 
impact (provided the airplane maintains its speed 
and course). This distance may be computed by 
multiplying the ground speed by the time of fall. 

Trail is the linear distance measured from a 
point vertically beneath the airplane at the in- 
stant of impact to the point of the impact. Air 
resistance to the forward and downward motion of 
the bomb is the cause of trail. 

Actual Range is the linear distance measured 

along the ground from a point vertically beneath 

the airplane at the time of release to the point 

of impact. This distance may be computed by sub- 

tracting trail distance from whole range. 

The angle between the line cf sight to the 
target and the true vertical at the instant of 
release. Will subtend actual range distance upon 
the ground. 

The angle between the line of sight to the 
traget, and the vertical from the plane to the 
ground at any instant. At the time of release it 
is equal to the Dropping or Actual range angle. 

The distance a bomb falls to the downwind 
side of the ground track due to the drift angle 
and the fact that the bomb always trails directly 
behind the airplane which dropped it. Cross trail 
is equal to the product of the trail in feet and 
the sine of the drift angle. 

The angle between the plane!s heading and the 
ground track. 

"Trail Angle" is the angle formed at the in- 
stant of bomb impact by a line vertically beneath 
the plane to the ground and a line from the plane 
to the point of impact (at the instant of bomb 
impact). 
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"Velocity of Closure" is the veloci 
which the airp:ane is closing with tne ta! 
|f the target is stationary, the "Veloci 
Closure" is equal to the ground speed of the 

plane. If the target is moving, it is the Ground 
Speed plus or minus the Ground Speed of the moving 
target. 
EXAMPLE: if the target is moving at a ground 
speed of 30 m.p.h. in the same direction as the 
airplane and the airpiane's ground speed is 250 
m.p.h., the Velocity of Closure is 220 mrp.h. 
if the target is moving toward the airplane at a 

ground speed of 30 m.p.h. and the airpiane has a 

Ground Speed of 250 m.p.h., the Velocity of Clos- 
ure is 280 m.p.h. 

- OD r+ 
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The type of bombsight used in high level pre- 
cision bombing is a synchronous sight. The term 
"synchronous" means that one thing will maintain 
the same relationship to another under constantly 
changing conditions. In a synchronous bombsight, 

Synchron- that means that the rate of angular drive of the 
ous Sight optics keeps pace with the rate of angular change 

of the sighting angle--provided the sight is syn- 
chronized. This means that when the sighting 
angle is say 509 and the transverse hair rests 
synchronized upon the target, when the sighting 
angle reaches 40°, the transverse hair will like- 
wise be at M09 from the vertical and in that con- 
dition rest upon the target. 

When sighting through the optics, there are 
tas points; one above and one below the transverse 
hair. The first is the position of the eye which 
Sights to the transverse hair; the second is the 
point of projection to the ground of this line of 
sight. As the plane approaches the target, with 
sight synchronized, the point of projection would 
move along the surface. of the earth at a speed 
equal to velocity of closure. The fact is that 
the transverse hair (and therefore this point af 
projection) remains on the target and doesn't move 
relative to it. This is because the "forward" 
velocity of closure of the plane is equalled ex- 
actly by the "rearward" velocity of the point of 
projection relative to the target. ΑΙ! this means 
the rate of angular closure of the transverse hair 
is exactly equal to the rate of change of the 
sighting angle. 

No sight synchronizes itself: [t must be 
properly adjusted and operated in order for syn- 
chronization. 

The manua! act of synchronizing causes the 
optics to drive at the correct speed for synchron- 
ization and sets up the correct actual range angie 
for the given altitude, velocity of closure, and 
trail characteristic of the bomb. With this cor- 
rect actual range angie set up, the bomb should зе 
caused to be reieased the correct actua! газ зз 
distance away from the target. 

The Norden Bombsight, when synchronized, 
causes a rate quadrant to be positioned at the 
correct actual range angie measured off from its 
zero degrees (tan vaiue) position. 
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The path that the bomb travels through the 
air is the bomb's trajectory. The Боть! < Tras 
jectory is subtended by the line of sight at the 
instant of bomb release. Thus, we have formed in 

tight space a right triangie. The sides are represented 
'riangle by the altitude and the horizontal distance along 

the ground the bomb travels from the point of re- 
lease to the point of impact. This distance is 
actual range. The third side of the triangle is 
the line of sight or the hypotenuse. 

It is known that in any right triengle the 
square of the hypotenuse is equal to the sum of 
squares of the other two sides. Thus, in the right 
triangle ABC, the equation would be: 

(АВ) 2+ (BC)?- (AC)? 

DROPPING ANGLE, 
ACTUAL RANGE ANGLE 

AND SIGHTING ANGLE 
(AT INSTANT OF RELEASE) |С 

6000 FT 
ALTITUDE 

em τ 

TRAIL. 5580 ΕΤ. 
ACTUAL RANGE 

The linear distance of AB and BC are deter- 
mined. AB or the altitude is known and is deter- 
mined by either instrument readings or the E-6B 
computer. 
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From tables, trail and actual time of fall 
are determined for a particular type of bomb, for 
a given altitude and calibrated indicated air 
spesd. 

it is known that whoie range equals Velocity 
of Ciosure multiplied by the Actua! Time of fali. 

Velocity of Closure is computed from cali- 
brated indicated air speed by the use of tables. 
First árue air speed is determined and then ground 
speed which is equal to true air speed when there 
is no wind. If there is a headwind, then the 
ground speed is decreased by the number of miles 
per hour the headwind is blowing. Thus, if a true 
air speed of 200 miies per hour is computed and 
there is a headwind of 20 miles per nour, the 
ground speed is 180 miles per hour. Ground speed 
is also Velocity of Closure. |? there is a tail 
wind of 20 miles pee: hour and a true air speed of 
200 miles per hour, the ground speed is 220 miles 
per hour. 

Thus,from the information given and computed, 
namely, altitude, traii, actual time of fall and 
Velocity of Closure, the bombing probiem may be 
solved for the actual range angie. However, the 
sight will also establish the correct actual range 
angle for the bomb to hit the target. The sight 
will do that, provided it is correctiy calibrated 
and the given information is correctly set into 
the sight and provided further that the signt is 
correctly synchronized by the bombardier. 

if the information concerning a bombing prob- 
lem is to be preset into the sight,the trigonomet- 
ric functions must be understood. А trigonometric 
function is the expressed relationship between the 
sides xnd angles of a right triangie. 

іп the solution of the bombing problem on!y 
one angle is essential. That is the angle formed 
by the altitude and the hypotenuse. The trigono- 
metric functions of this angle are: 

Sin ZA = opposite side divided by 
the hypotenuse. 

Cos ГА с adjacent side divided by 
b the hypotenuse. 
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Tan LA opposite divided by the 
adjacent side. Hs» 

Angle A is the dropping angle, the actual 
range angle and sighting angie. Only at the time 
of bomb release are the dropping angle, sighting 
angle and actua! range angle equal. 

if abombing problem is preset into the sight, 
the foliowing information must be known. 

Altitude 
Type of Bomb 
Galibrated indicated Air Speed 
Trail 

Velocity of Closing 

if the actua! time of fail is 20 seconds and 
the velocity cf closing is 300 feet per second, 
whole range is 6000 feet. in other words, the 
plane would travel 6000 feet from the time of bomb 
release to the time of bomb impact, provided the 
airplane continued to fly the same course and at 
the same speed after pomb release. 

Аі! bombs wii! trai! the plane a certain dis- 
tance. if the above bomb had 70 mils trail or 
N20 feet, actua! range would then be 5580 feet, or 
whole range minus trail. Actual range is the dis- 
tance, measured hcrizcntai!iy along the ground on 

ill the coilision course that the bomb w travel on 
its flight through the air. 

[f the angie which wil! subtend 5580 feet is 
determined, the equation would be 

Tan /А a 5580 = 9300 
c £000 

From the trigonometric tables, the tan value 
LÀ is computed. That value 5 approximately 42° 
BO! 

If all the data is correct, then if the tele- 
scope and rate quadrants were positioned at the 
dropping angle of 429 55! and the bomb released 
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when the cross hairs intersected the target,the 
bomb should hit the objective. However, the Nor- 
den Bombsight, or any synchronizing sight,will de- 
termine.the correct dropping angle provided the 
sight is accurately calibrated, the correct data 
set into the sight, namely, trail and actual time 
of fali, and the sight is correct!y synchronized. 

The sight determines the correct dropping 
angle as follows: Trail for the particular type 
of bomb is taken from trail charts. Тһе number of 
mils of trail is set into the sight by rotating 
the trail arm-from zero mils to say 50 mits as in- 
dicated by the scale on the trail plate. Actual 
time of fall, which is also taken from charts, is 
set into the sight. This is done by positioning 
the altitude knob so that the proper disc speed 
may be attained. If 20 seconds is the actual time 
of fall, the disc speed for an M-6 sight and up 
is computed by use of the disc speed formula: 
Disc Speed Sight constant divided by the actual 
time of fall. іп this case 0:5. = 5300 = 265 
R. P. M. 20 

Use a tachometer and position altitude knob 
until the disc speed of 285 r.p.m. is obtained. 
Make three or four checks at б to 10 second inter- 
vals to be sure the disc speed is correct. 

When trail was set in, the roller was posit- 
ioned from the center of the disc a distance pro- 
portional to trail. 

The correct rate of drive for the optics is 
determined by positioning the roller whole range 
distance from the center of the disc. This is ac- 
complished by rotating the rate knob and through a 
system of gears the spindie screw is rotated,caus- 
ing the roller to be moved upward on the spindie 
screws When the roller turns it transmits through 
a system of gears and by means of the teiescope 
cable the drive to the mirror іп M-Hs and up and 
to the telescope in the M-3. 

When the intersection of the cross hairs re- 
mains on the target, as to fore and aft movement, 
the optics are driving at an angular speed propor- 
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portional to ground speed. And if the optics are 
driving at a speed proportional to ground speed, 
the rate quadrant is positioned at the tangent 
function of the dropping angle. 

When the indices of the quadrants coincide, 
the bomb is released provided the release points 
closed. it must be remembered that the telescope 
quadrant is positioned at maximum sighting angle 
at the start of the bombing run and that the rate 
quadrant is positioned at zero. The rate quadrant 
can only be moved manually. The telescope quad- 
rant is driven, the driving power being furnished 
by the telescope motor. The drive is transmitted 
from the motor to the disc, to roller, inrcugh in- 
termediate gears and differentia! to the telescope 
rack, which translates the telescope quadrant. 

Fig. ЧО shows the train of action which takes 
place in the rate end as the sight solves the 
bombing problem. 

NOTE: The two intermediate gears between the rate 
gear and rate pinion were added so that the draw- 
ing would be less crowded. 

Actual time of fall is set into the sight by 
positioning the altitude knob. The disc speed 
varies inveresly as the altitude. This is shown 
by the altitude vector. As the altitude knob is 
rotated clockwise the speed of the disc increases 
and the altitude decreases. 

When the trai! arm is rotated, the roller is 
raised from the center of the disc a distance pro- 
portional to trail, represented by A! B'. As the 
rate knob is rotated clockwise, the roller is dis- 
placed farther from the center of the disc. At the 
point of synchronization, the roller has been dis. 
placed from the disc center a distance proportion- 
al to whole range, Al Cl. The roller was displac- 
ed by the rate mechanism a distance proportional 
to actual range B! C! 

when the point of synchronization is deter- 
mined the roller is driving the telescope quadrant 
at an angular speed proportional to ground speed 
through the intermediate gears, traction gears, 
tee head shaft and telescope rack pinion and tele- 
scope rack. The drive is transmitted to the mirr- 
or (or telescope in the M-3) by means of a bronze 
cable. The cable operating sheave gear is meshed 
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SOLUTION OF BOMBING PROBLEM 
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with the telescope quadrant and the cable passes 
through the center of the quadrants, through the 
right cardan gudgeon, over sheaves 3 and 4 to num- 
ber 5 sheave, which is attached to the telescope 
cradle. The gear on the #5 sheave shaft is in mesh 
with the gear sector on the M-6 and with the tele- 
scope sector on the M-3. The mirror or telescope 
is then driven at an angular speed proportional to 
ground speed. 

The telescope is stabilized by the vertical 
gyro. 

In the computing half of the rate end, there 
are two angles generated by the movements of the 
two quadrants. The angles are eaual and are equal 
to the angle formed by a line directiy beneath the 

plane to the ground at the instant of bomb release 
and the line of sight to the ground at the instant 
of bomb release. These angies are DEF (telescope 
quadrant) and ОН (rate quadrant). Each angle is 
determined by the amount the racks are moved. When 
the indices coincide each rack has been translated 
a distance proportional to actual range. There is 
also an angle equal to DEF (telescope quadrant) 
formed through the telescope by the line of sight 
and the vertical. 

if this angle were projected downward assum- 
ing the sight is in an airplane, the angle would 
subtend actual range distance on the ground. 

The small triangle formed within thesight has 
for its legs the altitude vector and the linear 
distance the rate rack is driven in translation as 
the roller is displaced from thedisc center by the 
rate mechanism. The acute angles of this triangle 
are proportional and similar to the angles DEF and 
GHI. The rate quadrant is positioned at the range 
angle determined by the point of synchronization. 
The angle formed by the rate quadrant, as it is 
positioned, is the generated range angle and is 
equal to the sighting angie and the dropping angle 
at the instant of bomb release. 

The telescope quadrant is driven, and at the 
determined range angle the indices coincide and at 
that point the angles DEF and GH! are equal. It is 
important to remember that the position of the rate 
quadrant will determine the dropping angle comput- 
ed by the sight. If this angle is incorrect the 
bomb wiil miss the objective. Το eiiminate errors 
the sight must be accurately calibrated and the 
correct trail, etc., must be set into the sight. 
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SIMPLIFIED CROSS TRAIL MECHANISM 
AND CROSS TRAIL PROBLEM 
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When bombing with a cross wind condition and 
when drift is encountered the rate end solves the 
problem exact!y as in-case of no cross wind or 
drift. Refer to the cross trail drawing, Fig.4l, 
to see how the sight corrects for cross trail. 

Trail is set in on the cross trail knob (M-3) 
and trai! mechanism. (See cross trai! drawing M-8). 
When the trai! arm is rotated, the eccentric disc 
and rolier are displaced from the center of the 
dove tail and disc respectiveiy a distance pro- 
portional to trail. 

The cross hairs are placed on the target and 
checked to see whether the fore and aft cross hair 
moves off the target in a transverse direction. If 
it does, rotaie the turn knob until the foreand aft 
hair is ag ain on the target and then the course 
knobs may be double gripped to keep the hair on the 
target. Refer to cross trail drawing to see what 
happen when the course knobs are double gripped. 
Since the dovetail is a part ‘о? the sight stem,and 
since the sight stem is fastened to the stabilizer, 
the sight stem will turn with the stabilizer and 
independently of thesight. As thesight stem pivots 
the eccentric discwill pivot through an arc and in 
so doing the stud, which fits in the slot of the 
cross trai! carriage,will move thecross trail car- 
riage in a transverse direction. This transverse 
movement is translated through bell crank and cross 
trail connecting link to the cradle differential 
lever and to the telescope which is tilted an ang- 
ular distance that will subtend cross trail on the 
ground. (The cross trail drawing, Fig.Ml, shows 
exactly the relationship between the triangles form- 
ed by the movement of the dove tail and sight stem 
and the tiltine of the optics and resulting tri- 
angle). As is shown, in order to keep the fore and 
aft hair on the target the plane's ground track 
is uowind of the collision course cross trail dis- 
tance and parallel to the collision course. 

Fig.H2 shows why there is no transverse move- 
ment of the cross trail carriage unless trail is 
set in on the cross trail mechanism. 

Synchronization is accomplished in the same 
manner as when bombing with no cross wind. 

À gyroscope isa fiywheel so mounted that only 
one point, its center of gravity, is in a fixed 
position, the wheel being free to turn in any dir- 
ection about this. point. Such a whee! has three 
angular degrees of freedom. 

The wheel or rotor revolves in bearings in 
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concentric inner ring. This ring is free to re- 
volve in pivot bearings in an outer ring, about an 
axis which is aiways at right angles to the axis 
of rotation of the wheel. The outer ring like- 
wise is free to revolve in pivot bearings in a 
supporting frame about an axis which is always at 
right angies to the axis of rotation of the inner 
ring. With a universal mounting such as this, the 
axis of the whee! may be pointed in any direction 

by the touch of the finger. 
in the bombsight the movement of the gyro is 

limited by the construction of the sight. The 
reason for the limitation of gyro movements is 
because the purpose of the sight is accomplished 
without entire freedom of movement of the gyro. 
The inner gimbal ring is the housing which enclos- 
es the rotor; the second gimbal ring is the car- 
dan, and the third gimba! ring is the sight case. 

All of the practical applicat ions of gyro- 
Scopes are based upon two fundamental character- 

istics, namely, "Gyroscopic Inertia” and "Precess- 
ion". 

When a gyroscope is subjected to a couple or 
a force about an axis at right angles to its axis 
of rotation it resists that couple, and the degree 
of resistance is proportional to the velocity with 
which the gyro turns,or precesses, about a third 
axis which is called the axis of precession. The 
resistance continues until the gyro has precessed 
so that its plane of rotation coincides with the 
plane of applied couple or force. Then precession 
ceaees and with it all resistance to the applied 
couple. 

Rigidity of plane and fixity in space are 
also characteristics of gyros. 

l. if a force is applied perpendicular to the 
plane of rotation of a spinning gyro, its spin 
axis will precess ninety degrees in the direction 
of rotation from the point of applied pressure. 

2. If a torque is applied about one of the axes 
of a spinning gyro, its spin axis will tend to 
align itself with that axis, and in the direction 
cf rotation. 

À convenient way to remember the direction of 
precession is to regard the applied couple or tor- 
que as a push acting at a single point on the rim 
of a wheel. This point will not move in response 
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to the push, but a point ninety degrees beyond in 
the direction of the whee!'s rotation, will! move 
away insteac. 

In a previous lesson the kinds of precession 
were considered, end it is necessary to review 

them. 

Technicaily there аге two kinds of precession. 
They are: induced precession and apparent easter!v 
precession. Induced precession is caused cy 
shifting of the weight mass of the gyro in relai 
ion to the spin axis of that gyro. A second i 
of induced precession, and precession over wh 
the maintenance man has no control, is nor:^ ho 
which is caused by bearing drag and flexible ! 
drag. 

For purposes of study in this course only 

natural or apparent easteriy precession will be 
considered. Just so long as the gyro behaves pro- 
perly and gives a true precession in relation to 
the turning of the earth on its axis, it shal! be 
satisfactory. In order to have normal apparent 
easteriy precession it must be made certain that 

the gyro is so balanced as to eliminate all in- 
duced precession excepting bearing drag and Тіехт 
ible lead drag. It will be necessary to shift 
movable weights on the gyro housing in an effort 
to do this and leave only apparent easterly pre- 
cession. 

OO —'« 

Easterly precession can be understood if 
one!s thinking is based on the following three 
statements: 

(a) The earth rotates from West to East, and 
requires 24 hours for a complete revolution of its 
3609 circumference. 

( b) It is characteristic of a gyro for its 
spin axis to be parallel to its original position 
at any given moment of time. 

(c) Gravity operates at all times to hoid 
all bodies and things perpendicular to the earth. 

In Fig. H3, the earth is shown rotating from 
west to east. ΑΒ represents the spin axis of the 
gyro at the beginning of a precession run. It has 
been erected to the vertical. CD represents the 
same spin axis about two hours later. Notice that 
the spin axis illustrated by CD is still рага! еі 
to the original starting position at AB, but is 
not in the true vertical in relation to the earth!s 
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surface when the earth has moved through the arc 
represented by the distance from B to |. To the 
observer it would appear that the spin axis had 
changed its position. Actually the rotation of 
the earth has caused the vertical to change rela- 
tive to any point of reference, such as the verti- 
cal spin axis of the gyro. The observer does not 
sense this, and so it appears to him as though the 
bottom of the gyro's spin axis actually moved to- 
ward the east. 

A linear mil is an angle which from the ver- 
tical subtends |/10004һ of its altitude along its 
base line. Determine the linear distance subtend- 
ed and then any angle, no matter how far from the 
vertical it may be formed, which subtends this 
same linear distance in the same problem is also 

a mil. Actually, the farther the angle proceeds 
away from the vertical, the smaller it mus* become 
to subtend the same linear distance. 

To reiterate: In computing the amount of re- 
lative displacement of the gyro spin axis with the 
reference vertical (to the earth's surface) there 
are two units of measurement that can be consid- 
ered. They are degrees and mils. 

A degree is 1/3680th of the circumference of 
a circle. A mil, for our purpose, is an angle 
that will subtend 1/1000+һ of its altitude along 
its base line. 

Since the mil angle is determined from the 
vertical (that is a mil, is the angle formed from 
the vertical and which subtends 1/1000+һ of its 
altitude), then as each mii angle is formed far- 
ther from the vertical it becomes progressively 
smalier in order to subtend the fixed mil dis- 
tance. Now it can be shown mathematically that 
the angular increase between the gyro Spin axis 
and the vertical continues to increase at the same 
rate, that is, if it takes the spin axis 10 min- 
utes to precess the first ЦО from the vertical, it 
will take it 10 more minutes to precess 89 from 
the vertical. Then, the farther away the spin 
axis deviates from the vertical, the greater linear 
mil distance it precesses for any given period 
of time. 

North hook is or can be caused by (1) flex- 
ible lead drag, (2) bearing drag, and (3) pendul- 
ousness of the vertical gyro. Notice Fig. 43 for 
position of the bearings. 
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AB represents the spin axis in the vertical 

position at the start of the precession run. Two 

hours later it is represented by CD. CD is no 
ionger in the vertical. EF represents the verti- 
cal. if the outer gimbal ring is horizontal at 
the beginning of the run, it wil! naturally remain 
that way two hours later, when it is designated as 
G'H'. ΕΙ represents the amount of apparent east- 
erly precession. 

іп the bombsight, the case and the cardan are 
not stabilized for lateral! tilt, i.e. roll. There- 
fore, they are free, under any force to move in- 
dependentiy of the gyro housing. Gravity is such 
a force, and it wil! force the right end of the 
case and cardan to move downward as the earth 
retates {sight on North heading). This means the 
tilting wiii take piace on the gyro gudgeon bear- 
ings. Since no bearing is absolutely friction- 
jess, this tilting will exertaslight force upon 
the right face of the gyro housing tending to de- 
press tne right face downward. Under the laws of 
precession, the rear face will precess downward, 
thus moving the bottom of the spin axis to the 
north, i.e. north hook. 

There are three flexible leads leading from 
the left end of the case to the left end of the 
cardan (two flexible leads in the M3) and three 
more leading from the front of the cardan to the 
front of the gyro housing. The latter three only 
will be concerned with the tilting in this problem. 
Since no lead is perfectiy flexible, the tilting 
of the case and cardan to the right and downward 
will tend to exert a slight force upon the right 
face of the gyro housing. Thus, again we have 
north hook. 

If the sight were placed upon a south head- 
ing, the considerations would be the same as the 
above, except that the tilting of the case and the 
cardan wouid takeplace in the opposite direction. 
Here the right end of the case and the cardan 
would move upward, and the left end downward. 

[+ the sight were placed upon either an east 
or west heading, tilting would take place upon the 
cardan gudgeon bearings, since both the gyro hous- 
ing and cardan are stabilized in the fore and aft 
plane, i.e. against pitch. 

1% should now be obvious why flexible lead 
drag, bearing drag, and pendulousness always, no 
matter on which heading, produce north hook. These 
elements, no matter on what heading, always pro- 
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duce а precessing force upon the east face of the 
gyro; this, considering the gyro rotates clockwise, 
causes the south face to precess downward, which 
in turn causes the bottom of the spin axis to move 
northward. 

In checking the gyro for apparent easterly 
precession, use the formula 17.45 times the cosine 
of the latitude «taken from the trig. tables.) 
Likewise one must use the optics as a means of 
sighting for the precession, the optics being lin- 
edupwith a grid plate which is calibrated accord- 
ing to dimensions in mils. 

If the latitude is not known, so that appar- 
ent easterly precession can not be computed in 
mils, balance the gyro so that it precesses >n 
equal amount on opposite headings. The same ar- 
plies to north hook. 

If the gyro precesses equally on all four 
headings,and the leveling bubbles do not move more 
than |/M a bubble length in two minutes from cen- 
of reference mark on bubble tube, the gyro is pre- 
cessing correct ly. 

Why must the sight, in making a precession 
run, face on a cardinal heading? There are three 
reasons: (1) in balancing the gyro statically 
while making a precession run, it would be necess- 
ary to shift about both sets of centering weights 
every time an adjustment was made if the sight did 
not face on a cardinal heading. This would make 
the adjustments extremely difficult. (2) The more 
the number of bearings the gyro reauires to tilt 
as a result of easterly precession, the greater 
will be the amount of north hook. And if the sight 
were not on a cardinal heading, the gyro would 
tilt on the cardan gudgeon bearings, the gyro gud- 
eon bearings,and the telescope cradle gudgeon bear- 
ings. Standardized readings for north hook have 
been made only on cardinal headings and therefore 
we have no way of knowing what the correct amount 
or north hook shoud beother than a cardinal head- 
ing. (3) East is the direction of apparent east- 
erly precession, and since east is itself a card- 
inal heading, it is logical that the sight face 
on a cardinal heading. 

First, multiplication of 17.45 mils by the 
cosine of the latitude will give the correct num- 
ber of mils apparent easterly precession for four 
minutes. A close approximation of this figure on 
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one cardinal heading should be sought. Then he 
Sight should be faced upon the opposite cardinal 
heading. it may well be that the gyro will not 
give the same reading for apparent easterly pre- 
cession on this heading. Ht is of no avail to try 
to force it. it should be recognized that because 
of some natura! force. normally causing excessive 
north hook, the gyro will not, on these two head- 
ings, precess the computed distance. The princi- 
ple now is to work on the opposite headings alter- 
nately until apparent easterly precession is equal 
on both. It wii] now doubtless be found that north 
hook does not equal the computed distance (three 
mils in four minutes at the Denver latitude,) but 
obviously the correct amount cannct be gained by 
attempting to rebalance; the troubie lies with 
flexible iead drag, bearing drag, or pendulousness 
or mechanical defect. 

If north hook were excessive and it was found 
that there was excessive flexible lead drag, or 
bearing drag, er pendulousness, and thecause of the 
excessive flexible lead drag, or bearing drag, or 
pendulousness were removed, it would be found that 
(1) easterly precession (apparent) would increase 
to the stated mathematical amount and (2) that 
north hook would decrease to the stated amount 
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SECTION VII 
DISASSEMBLY AND REASSEMBLY SIGHT 

Bombsight maintenance personne! should always 

keep in mind one important maintenance principle. 
That is, that as long as the equipment is func- 
tioning perfectiy there is no need for a part ial 
or complete disassembly. Any complete disassembly 
should be done by men specificaily trained for 

that job. 
[m the majority of cases, the maintenance man 

will have new equipment which is accurately cali- 
brated. There are doubtless many instances іп 
which the equipment arrives improperly calibrated. 
This should be checked for and any steps of cali- 
bration called for should be performed. Calibra- 
tion, however, does not involve disassembly. Check 
should be made to see that the equipment is func- 

tioning property, and if it is, do only the neces- 
sary maintenance required to maintain the effi- 
cient operation. That maintenance would consist 
of the inspections out lined in the C. L. i. and 
on the first page of the log book. 

In the following section on disassembly and 
assembly no attempt is made to give complete dis- 
assemb!y, but rather that which is most frequently 
encountered by the maintenance personnel and the 
disassembiy which is required in order to ciean 
the parts of the sight most frequently reauiring 
cleaning and lubricating for proper maintenance. 

Тһе outiine of disassembly procedure is not 
the oniy means cf disassembly, but is one which 
has been used and which has proved to be satis- 
factory. This procedure is to be used as a guide 
and is not to be memorized. The maintenance man 
should be so thoroughly familiar with the equip- 
ment that the correct disassembly and assembly 
procedure wiil be automatic. An orderly proce- 
dure will prevent damage to the equipment ana 
wi!l save precious minutes. 

Always remember that the bombsight equipment 
is precision made and that parts are never to be 
ferced. If, at any time, trouble is encountered, 
always contact your superior, and in the absence 
of the proper superior use your head &nd reason 

out the solution. 
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£ND COVER 

ASSEMBLY 
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A Housing 
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Half 

Teiles- 
cope 
Cable 

No. 3 
Sheave 

Cardan 
Locking 
Nut 

End 
Cover 

SECTION Vii RESTRICTED 

DISASSEMBLY AND ASSEMDLY 

ts Remove upper housing screws tn housing, 2 

screws in end cover. Rotate traii arm toward 

maximum before removing housing of M-6. 

2. Ciean gyro inspection window and telescope 

window (М-3). Check before replacing housing. 

Clean the eye piece (ΝΜ-θ). 

3. Set housing aside. 

i. Remove 5 screws holding motor haif of rate end 

io case. 
2. In the M-8 remove the pin connecting the bell 

crank to the cross trail rack before removing the 

5 screws. 

3. When removing the motor half of ihe rate end 

work loose from dowel pin at the top, tilt out and 

down to clear gears and then lift up so as to 

clear the course knobs and to prevent damage tao 

the gears. 

Place aside for later disassembly. 

|. Set telescope Quadrant at maximum sighting 

angle. This removes the tension that the mirror 

return spring applies to the cable. 

. Loosen the anchor screw and remove cable from 

the number Í sheave. 

3. With an orange stick pul! the cable through 

the right cardan gudgeon bearing. 

M. Remove taper pin from Mo. 5 sheave. 

а. Remove sheave. 

b. Loosen anchor screwsand remove cable from 

No. 5 sheave. 

c. Careshould be used in removing bronze 

cable so as not to fray or kink it. 

I. Remove two screws holding yoke and lift out 

yoke and sheave. 

|. Remove right cardan gudgeon locking nut with 

3/8 wrench furnished for that purpose. 

|. Remove the three flexible leads from the end 

cover to the cardan at the cardan. 

2. Drive fiber wedges between the cardan and case 
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G. Cardan 

REASSEMBLY 

Α. Cardan 

B. End Cover 

C. Cardan 
Locking 
Nut 
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to support the cardan, or remove locking screws 
in the gyro gudgeon bearing and insert steel 
punches to support the weight of the cardan. 
3. Loosen brackets holding wire to case of M-6 so 
that end cover may be removed. 
4. Remove the three screws in end cover and re- 
move cover. 
CAUTION: Do not damage left cardan gudgeon bear 

ing. 

i 

|. Set maximum trail on cross trail knob, and ro- 
tate sight stem counter-clockwise. 
2. Lift cardan from gyro end and tilt forward and 
remove by slight movement to the left and up. Be 
careful not to damage the right cardan gudgeon 
bearing. 

It is possible to remove the cardan and end 
cover at the same time. To do that the three end 
cover screws are removed and then the cardan is 
grasped with right hand and tilted forward. The 
left hand is placed around the end cover and under 
the leveling knobs. Lift up and to the left and 
remove cardan and then remove the end cover. 
3. Always stand the cardan on end or place on 
table with the back edge of cardan resting on the 
table. Care must be exercised not to damage the 

connecting rod and the mirror. 

i. Hold cardan in both hands and place right car- 

dan gudgeon bearing over the gudgeon. 

ο. Check to make sure that the bell crank is 

properly seated in the C.T. carriage fork. 

3. Hold cardan and insert wedges between cardan 

and case. 

I. Replace end cover. Be certain that left car- 

dan gudgeon bearing is properly seated. 

2. Replace 3 lower end cover screws. 

3. Place wire under brackets and tighten screws. 

M. Replace flexible leads and reshape. The leads 

should be f S * shape and should not touch each 

other or the case or bail as the cardan is tilted 

fore and aft. 

|. Replace and tighten right cardan gudgeon lock- 

ing nut with 3/8" wrench. 

2. Tilt cardan fore and aft to check for freedom 

of movement. 
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D. No. 3 Г Replace number 3 sheave and yoke. 
Sheave 

E. Teles- |. See page 75 for installation of telescope 
cope cable M-3. 
Cable. 2. See page/57 for installation of telescope 

cable M-4 and up. 

F. Rate |. Tilt top of rate end out and place lower 
End side back cf the course knobs. 
Motor 2. Fit over dowel pin. 
Half a. Be careful not to jam disc against roller 

carriage. 
b. Be sure that the armature windingsof tel- 

escopemotor are not damaged py the inter- 
mediate gear. 

3. Rotate rate and displacement knobs, search 
knob and forward view mechanism (М-6) to see that 
all gears are properly meshed. 
4. Motor haif should fit snugly against housing 
of computer half. If it does not, recheck your 

work. 
Da Replace screws.  Tighten snugly. 
6. Керігсе pin connecting belli crank and cross 
trail rack. 

G. Hous- |. Кер! асе housing. 
ing 2. nsert and tighten screws. 
Upper 3. otate trail arm to minimum on M-6. 
Half M. Check and clean glassware if necessary. 
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tude 

Knob. 
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DISASSEMBLY ARD REASSEMBLY OF ASSEMBLIES, SiGHT 

A. Disassembiy 
Remove three screw s 

e to housing and 

та 
knob, and гето“ 

3, Remove two 
knob. 

ц, Remove gear shif 
5. Remove di qur M n 

placement ciutch shaft. 
6. Remove gear piate. 
7. Remove set screw from rate knob апа re- 

move gear. 
8. Clean al! parts; oil mith film of light 

cil and reassembie. 

3 Ф ph r+ ж 

B, Reassembiy 
|. Replace rate intermediate gear and set 

screw. 
2. Replace gear plate. 
3. Replace aisplacement clutch shaft and 

pin and displacement knob shaft. & 
y. Replace displacement knob. 

5. Place displacement clutch knob on shaft 

and insert taper pin. 

6. While gear shift fork is removed, clean 

and oil slides апя replace fork. (M-6) 

А. isassembiy D 

1. Rotate lock knob until flat surfaces of 

cam clear retainer screws. 

2 . Puli calibrated knob off. 

3. Remove screw and washer holding low al- 

titude clutch holder in place. 

Ц, Loosen 3 set screws in spring case and 

remove case and spring. 
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MOTOR HALF RATE END DISASSEMBLY 
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/ j ARMATURE DISPLACEMENT 
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CAUTION: Тарсаѕе with fiber drift and mallet 
if case is hard to remove. Rotate 
case so as to remove evenly. The 
spring clutch holder may stick to 
the shaft. Check so the holder 
will free shaft at same time the 

case comes off. This will prevent 

damage to the spring. 

5. Remove washer. 
6. Tap taper pin from high altitude spring 

clutch holder. 
Ta Loosen 2 set screws and remove case and 

spring. 
8. Remove 3screws holding fiber friction 

ring and adjusting springs. 
9. Remove friction coilar. 
10. Remove altitude knob flange. 
li. Clean ali parts and lubricate with film 

of light oil. 
12. Oil bearings with one drop of light bomb- 

sight oil every 50 hours. 
CAUTION: Do not oil the fiber friction ring 

nor the metal collar which it en- 
gages. 

B. Reassembiy. 
i. Replace altitude knob flange. 
2. Friction collar stop. 
3. Friction ring. 
M. Adjusting spring (Flat brake spring) 
5. Replace high altitude spring and case. 
6. Replace taperpin in spring clutch holder. 
7. Replace washer. 
8. Replace low altitude spring and case. 
9. Replacescrew and washer holding low al- 

ti tude spring clutch holder in place. 
10. Adjust for correct speeds and replace 

calibrated knob. 
ІІ. Calibrate knob as per С.1.1. 8-l3-5. 

A. Disassembly and Reassembly. 
|. Remove from case, 2 screws. 
2. if dirty or:shaft is binding. 

8. Tap out taper pin, remove pinion anc 
shaft. 

b. Ciean,iubricate with fiim of iight 

oii and reassembie 

Ι8ἱ 
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D. Rate and 
Displace- 
aent Pin- 
ion Shaft 
Blocks (M-6) 

E. Tacho- 
meter Con- 
nection 

F. Disc as- 
sembly 

G. Teles- 
cope 
Motor 

Fig. M5 

132 

A. Disassembly and Reassembly 
|. Remove from case, 2 screws for each block. 
2. If shafts bind. 

a. Tap out taper pins, remove pinions and 
shafts, clean with benzine or carbon 
tet., lubricate with film of light oil 
and reassemble. 

No disassembly is necessary; however, the 
assembly must be removed in order to remove the 
disc assembly without overcoming the tension of 
the thrust spring 

Four screws hold the mounting bracket іс the 

sight case. 

А. Disassembly 
|. Remove disc shaft bearing block, 2 screws 

and a hexagon bolt. Watch for shim. 
2 Tap taper pin from shaft and collar. 
3. Remove disc shaft from block. 
H. Clean all parts with carbon tet. Wipe 

dry with clean white cloth and lubricate with 

film of light oil. 
CAUTION: Never use an abrasive on the disc. 

Oil with film of oil and wipe off 
ali excess oil. 

B. Reassembly 
|. Place bearing block on shaft. 
2. Replace coilar and taper fin. 
3. Керіасе block. jf a shim is used be cer- 

tain that it is replaced exactly as it was before 

removal. Tighten screws and bolt. 

A. Disassembly 
l. Remove armature block;(Field pole shoe). 

2. Remove (from outside of case) 2 screws 

holding bearing block, commutator end, and 2 screws 

holding field coils. 

3. Remove telescope motor brushes. 

4. Remove straight pin from governor conn- 

ecting rod and breaker arm (governor contro: con- 

tact snaft lever). 
5, Remove Ч screws holding governor hous ~ 

213 | 
o Li fi out assamsiy. 
7 Tap siraignio!a from motor armature snaft 

and governor fork. 

8. Remove 498”. change speed gear mounting 

bracket, 2 screws 1М-8). 
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9. Remove bearing bracket, commutator end. 
10. Remove motor armature shaft from bearing 

in governor housing. 
αἱ. if governor is dirty remove governor hous- 

ing cap, governor sieeve guide and pins in iink- 

age and clean. 
!2, Remove bez тр from governor housing. 
13. Clean bear s if dirty and oi! with2 or 

3 drops of light z^ QUA oil. Une drop,if bear- 

ings were not c 2: “> = 1 are dry. 
ІШ, Clean a parts and lubricate governor 

with minute amount cf {ight bombsight oil. 

В. Reassembry 
i. Repiace armature shaft bearing in gever- 

nor housing. 
2. Reassemb!e governoriinkage; геріасе nous- 

ing cap, M screws, and governor sieeve guide 3 
Screws. 

S. Repiace armature shaft in bearing. 
M.  Repiace bearing bracket commutator end. 

5. Replace gear change speed gear mounting 

bracket (M-6). 
6. Repiace field coils. 
7. insert straightpin in armature shaft anc 

rnor fork. 
8. Repiace assembly in housing, Š screws. 
g Replace teiescope motor brvenes. 

i 

i 

0. Insert straight pin in 2overne™ cornect- 

ing rod and breaker arm. 

Rate End it is not necessary to disassembie the com- 

Computer puter half cf the rate end to perform maintenance. 

Half The only part of the rate end (computer half) that 

needs to be removed to clean is the bearing in 

the roller.-NEVER REMOVE UNLESS NECESSARY. 

Fig. 33 А. Disassembiy 
pg. 88 I. Remove 2screws (M-3), 4 screws (M-6) and 

remove extension pinion bracket. 
2. Remove reller and bearing. 

CAUTION: care must be exercised or car- 
riage and roller will be dam- 

aged. 

Fig. 34 3. Clean bearingwith benzine or alcohol and 

pg. 70 and oil with one or two drops of light bombsight 

oil. This bearing must be perfectly clean or 

erratic roller speed will result. 
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Cross Trail 
Carriage 

Fig. 35 

pg. 76 

Cross Trail 
Knob 

M-3 

134 

В. Reassembly 
I. Replace bearing. 
2. Replace bearing on stud. 
3. Replace bracket. 
4. Rotate bearing and check for binding. 
5. Replace screws and check again for free- 

dom of roller movement. There must be no binding. 
Do not force a part into place. 

A. Disassembly 
i. Remove M guides, 2 screws each. 
2. Lift out cross trail carriage. 
3. Cleanslides with carbon tet., alcohol or 

benzine, wipe dry with clean cloth and lubricate 
with light film of lightweight bombsight oil. 

NOTE: There are two slides in M-6. 

B. Reassembly. 
NOTE: If complete disassembly of sight is 

being done, do not reassemble cross 
trail carriage until the sight stem 
has been reinstailed. 

|. Replace cross trail carriage. 
2. Replace slides and tighten screw firmly 

and evenly. 

3. Slide 2.T carriage back and forth. There 
should be no binding. if С.Т. carriage slides 

dirt or tension of slides on the hard, check for 
С.Т. carriage. 

This assembly requires very little attention 

and is found only in M-3 and earlier models 

A. Disassembly. 
i. Тар taper pin from cross trail knob, re- 

move knob. 

2. Remove screw and remove yoke and actuat- 

ing shaft. 

B. Reassembly. 
I. Replace yoke, actuating shaft and screw. 

2. Replace cross trail knob and taper pin. 
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Assembly 
M-3 and 
M-6 

Fig. 31 
Pg. 64 

RESTRICTED 

isassembly. 
. Remove guide stud. 

Remove guide link. 
Remove guide. 
Remove bell crank brackets, Ņ screws. 
Remove beli crank and cross trail push rod. 
Ciean with carbon tet., alcohol or ben- 

zine, wipe dry with clean white cloth and lubri- 
cate with fiim of light bombsight oil. 

D 
| 
e 
3 
үн 

5 
6 

8.  Reassemb!y. 
[nsert C.T. push rod into push rod guide I 

brack 
2. Replace bell crank brackets, NM screws. 
3. Replace guide. 
ц, Replace guide link. 
5. Replace guide stud. 
6. Check for freedom of movement. 

A. Disassembly. 
i. Remove 6 screws from sight stem flange and 

remove sicrt stem bushing, sight stem, dovetail, 
eccentric cisc, stabilized sector, and stem thrust 
washer. 

2. Remove eccentric disc. 
3. To remove sight stem from bushing, tap 

taper pin from cross trail locking sleeve and pull 
stem from bushing. 

4. Clean all parts and lubricate with film 
of light bombsight oil. 

CAUTION: De пої drop eccentric disc nor dam- 
age dovetail. 

5. іп the M-6 series the two taper pins in 
the cross trail! locking sleeve must 5e removed. 

a.  Pulisight. stem up and out before re- 
moving 8 screws hoiding sight stem 
bushingto the housing. Тһе elongated 
dove tai; on the M-6 sight stem will 
not ciear the opening in the sight 
housing. 
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Leveling 
Knobs 
M-3 
M-6 

Remove 
Gyro from 
Cardan 
M-3 and 
M-6 
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B. Reassembly. 
|. Replace sight stem in bushing. 
2. Place stabilized sector on sight stem 

bushing. 

3. Replace stem thrust washer. 
4. Insert sight stem and replace 6 screws. 
5. Replace eccentric. Be sure that the stud 

is toward the rear. (M-3) 
I 6. The sightstem bushing must be reinstalled 
in M-6 before the sight stem is replaced. 

A. Disassembly. 
I. Remove taper pin. 
2. Press on knob to prevent spring from re- 

leasing when taper pin is removed. 
3. There are two turn knobs on the M-6 and 

two springs. 

M. Clean, oil and reassemble. 

If the vertical gyro gudgeon bearing becomes 
dirty, the gyro must be removed and bearing clean- 
ed. The bearing can be inspected for oil by re- 
moving the gudgeons. The gyro should not be rer 
moved from the cardan unless necessary. Ordinary 
maintenance does not require removal of gyro or 

cardan. 

A. Disassembly. 
|. Remove telescope cradle connecting rod. 

a. Loosen screw through lever link re- 
tainer and disengage retainer and 
connecting rod stud. Do notdend re- 

tains-. 
2. Remove 2 (M-31, 3 (M-8) fiexibie ieads 

from дуго to cardan at gyro connection. 

3. Remove 2 fiexidie leads, to bail iocking 
magnet, at cardan connect.  (M-6) 

4. Remove baii locking bracket 2 screws (М-6). 
5. Remove baii, M screws (M-8). 
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6. Remove locking screws from gyro gudgeons. 
7. Remove gudgeons, use gudgeon screws i- 

puller arrangoment and support gyro with hand 
to prevent binding of gudgeons. 

8. Tiit gyro and cardan and with hand under 
gyro lift up. Then grasp gyro with other hand and 
and lift gvro clear of cardan. 

S. If gudgeon bearings are dirty, clean and 
lubricate with one or two dropsof light bombsight 
GIL. 

Be certain thet the cudgeon bearings are re- 
placed in the same position as before removal. The 
locked bearing is to the rear. 

0. !f commutator is dirty, remove the brush- 
es before cleaning commutator. 

ІР, if brushes ere to be removed: 
a. Remove terminal screw connecting pig 

tail to brush holder. 
b. Measure the distance the brush plug 

extends from the holder and scribe 
thepiug so that it may be reinstali- 
ed to its original position. 

c. Clean the brushes with alcohol or 
carbon tet. and check for contact. 

d. Clean commutator and brush tubes. 
e. Reinstall brushes and connect term- 

inals. 

8.  Reassembiy. 
I. Replace the gvro gudgeon bearings. 
2. Grasp gyro firmly and lower into piace 

in the cardan. 
3. White holding gyro align the rear gud- 

geon bearing and the gudgeon hole in the 

rear of the cardan. 
a. Insert gudgeon pin. if the bearing 

is not exactly aligned the gudgeon 
will not fit into the bearing. Work 
gudgeon with fingers unti! the fiange 
of the gudgeon is in place. NEVER 
FORCE A GUDGEON INTO PLACE. THIS 
WiLL BURR THE GUDGEON AND THE BEAR- 
ING LOCK PLUG. 

b. Replace front gudgeon and tilt gyro 
to check for freedom of movement. 
With cardan nearly ievel and gyro ap- 
proximately vertical tap дуго. it 
should tilt easily and freely to 
either side. 
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c. Replace rear gudgeon locking screw first 
and tighten; then replace front gudgeon 
locking screw and tighten. 

d. Replace other gudgeon screws and again 

check for freedom of movement of gyro. 

МЕ УЕБ INTERCHANGE GUDGEON SCREWS OR LOCK- 
iNG SCREWS. 

4. Reinstall bail and bail locking bracket. 

5. Connect flexibie leads, 2 from bail, 3 
from cardan to gyro (M-6). Оп M-3 connect 2 flex- 
ible leads from cardan to gyro. 

6. Reinstall telescopecradle connecting rod. 

7. Check for balance of cardan and gyro. 

Cardan should tilt siightiy to the rear 
when gyro is coid. 

Removal 
of Cradle 
from i 

Cardan if the double cable breaks the cradle must 

be removed from the caidan to instali the double 

Fig. 37 cable. 
Pg 82 A. Removal. 

|. Remove telescope cable. 

2. Remove £3 and #M sheaves and pins. 

3. Disconnect telescope cradle connecting 

rod at differential lever. 
H. Діссоппесісговв trail connecting link at 

cross trail lever ciamp. 

5. Remove gudgeonsand lift cradle from car- 

dan. 

8, Forinstallation of double cable see Sect- 

ion iX, page 173. 
΄ 7. Always check gudgeon bearings for oil 

and dirt when cradie is removed. The same care 

must be exercised in cleaning and installation of 

cradle gudgeon bearings as in the vertical gyro. 

B. Replace cradie. 

|. Place cradle in cardan. 

2. Hold cradie and align bearings with gud- 

geons as gudgeons are inserted. 

3. Check to see that gudgeons do not bind 

H. Connect cross trail connecting link. 

5. Connect telescope cradle connecting rod. 

8. Reinstali # 3 and M sheaves and pins. 

7. install telescope cable. 

138 

eFlightManuals.com 



RESTRICTED 

Knob A. Disassembiy. 
|. Remove gyro locking knob retainer screw. 
2. Remove locking knob. 
3. Remove locking spring. 
M. Remove iocking cone. 
5. Remove locking knob sleeve, M screws. 
6. Ciean and lubricate with film of light 

B. Reassembly. 
|. Replace locking knob sieeve. 
2. Replace locking cone. 
3. Instail lockinç spring. 
ц, Replace tocking knob. 
b. insert gyro locking knob retainer screw. 

Telescope 
Cross Hair 
Erght A. Disassembly. 

I. Remove 2 screws (M-3) ЦЧ screws (M-6) and 
remove housing. 

2. Check action of switch, clean working 
parts. 

3. Check illuminating mirror in M-6 for 
brightness and dust. | 

ἃ, То remove bulbs in М-З remove two screws 
in base of socke t and remove socket, then unscrew 
buib. The buib and А are fastened to the re- 
movable hous} ng in M-3. 

Qn the M-6 the buib and rheostat are 
mounted on a mounting bracket attached to the 
sight case with à screws. This mounting bracket 
need not be removec. 

To remove 
and turn ciocckw 
the notch. Push 

| =< 
ім 

the buib in the M-6 push down 
se io reiease the bayonetfrom 
down and turn counter clockwise 

H 

to instai! 

B. Reassembiy. 
|. Replace housings. 
2. Check operation. 
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Course 
Knobs 
M-3 
M-6 

Fig. 31 
pg. 64 
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2. 
3 
4 
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“A. Disassembly. 
Remove assembly from sight case, 7 screws. 
Check for shims. 
Remove locking nuts and spring (M-6). 
Remove turn worm, shaft bearing, M screws. 

| Remove cover from intermediate gear hous- 
ing, 2 screws. 

Remove taper pin in turn knob and remove 

Remove turn worm and shaft. 
a. Turn worm need not be removed from 

shaft. 

Clean all parts thoroughly апа lubricate. 

B. Reassembly 
Replace turn worm and shaft. 
Replace turn knob and taper pin. 
Replace intermediate gear housing cover, 

2 screws. 
Replace turn worm shaft bearing, M screws. 
Replace focking nuts and spring (M-8). 

I. 
2. 
3: 

4. 
5. 

a. 

b. 

Turn nuts down and then back off 1⁄2 
a revolution. This should give .003" 
end piay. (M-5). 
When replacing course knob assembly 
there shouid be no play or binding 
between turn worm andstabilized sec - 
tov. if the turn worm binds, shim 
between the course knob assembiy and 
the sight case. 
ἱ. Shim and remove ,001" at a time 

unti! proper clearance is obtain- 
ed. 

2. Shim, also between the shaft 
bracket and the rate end hous- 
Ing. The shims between thebracket 
and case must be the same thich- 
ness as those between the case 
and the turn worm housing or the 
drift shaft will bind. 

if there $s play or binding between 
the drift worm and the drift, loosen 
the screw in the intermediate gear 
housing and position drift worm and 
housing untilthe piay or binding is 
eiiminated. 
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SECTION iX 

MAINTENANCE, SIGHT 

Proper maintenance of the bombsight is nec- 

essary if it is to function proper!y. | 

Maintenance may be defined as the proper care 
of tools and equipment to insure maximum effic- 
iency and lcng life. 

The three most important items of maintenance 
are to keep the bombsight: |l. Cisar; 2. Dry; 
3. Properly lubricated. 

Bombsight equipment ‘is very delicate and it 
must be protected from blows and rough handling. 
Great care must be exercised so as not to drop the 
equipment. Such an occurence wil! ruin a sight 
or stabilizer or will require extensive repairs 
at high cost and wil! necessitate withdrawal of 
the unit from service until such repairs can be 
made. The foliowing precautions regarding hand- 
ling of bombsights end stabilizers must be rigor- 
ously adhered to: 

a.  Noman мі {| carry more than one piece, 
bombsight or stabilizer,at one time. 

b. There is always some danger in trans- 
fering the equipment in and out of 

planes, where footing is precarious. 
Here special care must be taken and 

the man receiving the unit must have 
a firmhold before the other lets go, 

if two men handle the unit. 

c. Any undue shock or jar may damage 
the bearings thereby upsetting the 
delicate balance of these instruments. 

The log book shall be studied by the student 
at the beginning of each session of the class. At 
the close of each session of the class, proper 
entry shall be made in the log book by the student. 
and under the supervision of the instructor. Run- 

ning time entries will be to the nearest five min- 

utes. 
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The Bombsight Log is an official history of 
the bombsight from the time of its manufacture 
until it is withdrawn from service for survey. [t 
is an official document and must be treated with 
the same care when making entries as any other log 
book. All entries except class room instruction 
will be signed by a BSM officer. 

The log book is self-explanatory so far as 
entries are concerned,and no difficuity should be 
experienced in keeping it. It has been found from 
examination of log bcoks which have been turned in 
with instruments for repair and overhaul! that: 

(a) Agreat deal of work is done on 
bombsights which is not enter- 
ed in the log. 

(b) Considerable maintenance work is 
performed by inexperienced per- 
sonnel. 

(c) There is a tendency to perform 
more disassembly and adjustment 
than is necessary. 

іп order that the overhaul personnel may have 
a full knowledge of the condition of the equipment 
it is of the utmost importance that every adjust- 
ment or casualty be recorded clearly and fully in 
the log. It is only by cataloguing the frequency 
of casualties and adjustments that it is possible 
for personne! charged with design to have an in- 
dication of desired or necessary changes and be 
able to take steps to correct current designs, or 
instructions. 

Whenever a bombsight is withdrawn from the 
service and turned in to the Supply Officer for 
storage or shipment, a notation wil! be made by 
the bombsight officer concerned as to the exact 
condition of the equipment. This notation wil! 
be made immediately foltowing the last previous 
entry in the log book and will, in general, in- 
clude the following information as applicable for 
Quidence ofthe Supply Officer and others concerned. 

(a) This bombsight and/or stabiliz- 
er is in serviceable condition 
for reissue without repair. 

(b) This bombsight and/or stabiliz- 
er should be forwarded to an 
overhaul shop for repair or over- 
haul prior to reissue. 

(c) This bombsight and/or stabiliz- 
erhas been lubricated and other- 
wise prepared for tempórary 

storage. 

(d) This bombsight and/or stabiliz- 
has been lubricated and other - 
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wise prepared for extended stor- 
age. 

Whenever either the bombsight or stabilizer 
is turned in for overhaul or repair the log book 
must be torwarded with it. 1+ must be in order and 
and up to date. 

In order to indicate to the shop receiving 
a serviceahie sight whether it has received any 
lamage during shipment, the last precession chart 
accomplished should be inserted in the log book. 
A. Stabiiizer 

l. Engage clutches. 
2. Fasten to carrying stand. 
3. Close vent. 
Ц. All switches "off", 

Sight. 
. Cage gyro. 

À: Setstabilized sector arm under sight with 
bombsight connecting rod pin in sector. (M-3 and 
M-6). iater modified units have pin attached to 
bombsight connecting rod. 

©з 

3. Set trail arm at zero. 
M. Set rate indicator off zero. 
5. Set telescope to maximum sighting angle. 
6. Setaltitude knob at high altitude (mini- 

mum stop.) 
7. Raise prism (M-3). 
8. Ciose vents (М-3). 
9. Ail switches off” 

І0б. Fasten sight to carrying stand. 
ii. Clutch in telescope clutch. 

l. Pre-Flight Inspection. 
This inspection shail be performed EACH DAY 

at the beginning of EACH SH!FT. 
Oniv ten (10) or fifteen (15) minutes are re- 

quired to make the pre-fiight inspection on both 
sight and stabilizer, if the maintenance man is 
thoroughly familiar with the inspection. 

The foiiowing procedure should be followed 
in making а pre-flight inspection of the sight. 
if sight is mounted om the stabilizer, test Р.р. 1. 
action. If the sight is mounted on the carrying 
stand the Р.О, ]. cannot be checked. 

i. Check the log book for imminence of per- 
iodic inspection and lubrication. (50 hour in- 
ѕресїіоп and 15 hour and |5 day lubrication in- 
scection.) 
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2. Turn on the bombsight switch. 
a. Run sight gyro. 
b. Check coincidence of telescope point- 

ers. 
C. Test search knob action. 
d. Test P.D.1l. action. (See introduct- 

ΟΓΥ paragraph). 
Test action of telescope drive clutch. 
Uncage the gyro and test action of 
the leveling knobs. 

q. Test automatic release. 
h. Check altitude knob for correct funct- 

ioning and governing action at high 
and low speeds for each position of 
the disc speed change lever. 

i. Check fit of sight stem and locking 

— (b 

pin. 

j. Check the bubble and telescope cross 
hair lights. Check action of cross 
hair lighting rheostat. 

k. Test actionof increased forward vis- 

ion knobs. 
|. Clean glass plates. Visually check 

internal condition of units. 
For stabilizer pre-flight see page 39. 

2. Daily |. A stabilizer rotor bearing will be checked 
Inspection for oil daily if the unit is exposed to the hot 

sun or the unit is installed in an airplane which 
has been sitting in the hot sun for a period of 
two hours or more. Do not oil excessively. 

2. Turn on ali switches. Check operation cf 
all moving parts. 

CHECK VOLTAGE EACH TIME SIGHT IS USED 

CAUTION: Always run gyro about 10 minutes 
and clean commutator, brushes af- 
ter oiling rotor bearings. 

34 
15 Hour and i5 HOUR INSPECTION: 
15 Day In- i. Visual inspection of case. 
spection 2, Check wiring for frayed insulation, loose 
С... 42- terminais and connections. 
26 Log Book. 3. Check clutches for tensions and operat- 
Page 1. ion. Ciean if necessary: 

a. Bombsight - [8-24 lbs. 
b. Auto-pilot - 10-12 Ibs. 
c. Drift clutch - 6-8 Ibs. 

14. Check for oiling and corrosion. If gyro 

Luy 
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rotor bearings are lubricated, run gyro for 10 
minutes, remove brushes and clean commutator, 
brushes and brush tubes with carbon tet. Wipe 
with clean white dry ctoth. 

5. Inspect gears for burrs and dirt. 
. Check isolated sector and contact made bv 

stabilizer brush. 
. Check slip rings for pits and contact of 

slip ring brushes. 
ου 

8. Check telescope light. 
9. Check action of all moving parts. 

10. Clean glass. 
il. Clean disc and roller. 
i2. Check disc speed. 
i3. If, during check, there is indication of 

malfunctioning, find trouble and correct. 

if a 15 hour inspection is performed, the ac- 
cumulated number of hours for the next 15 hours 
and the accumulated number of days for the next 
{Б day inspection will be dropped and started from 
zero. 

i5 DAY INSPECTION: 
inspect gyro rotor bearings each 15 days when 

gyro has been operated less than !5 hours in 15 
days, Oil if necessary. Run all motors for 15 
minutes whether lubricated or not. If gyro rotor 
bearings were lubricated, clean commutator,brushes 
and brush tubes. 

Inspect for corrosion (exterior and interior). 
{Т a 15 day inspection is performed, the ac- 

cumulated number of DAYS ONLY for the 15 day in- 
spection wil! be dropped and started from zero. 
A 15 day inspection DOES NOT cancel a 15 hour in- 
spection. 

i. The case must be kept clean and dry to 
prevent corrosion. Check condition of paint as to 
peeling, chipping, etc. If the paint has been 
chipped or has peeled but no corrosion formed, 
scrape and polish the area with a hard wooden 
stick and crocus cloth and retouch with a fast dry- 
ing crackle finish lacquer оп the exterior, and 
black mat varnish on the interior. if the corros- 
ion has formed underneath paint, scrape and polish 
the area thoroughly before retouching. Corrosion 
of the magnesium alloy in the equipment may be de- 
tected as a white powder or paste similar to the 
the substance which is found on a "dead" dry cell 
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battery. |t must be removed completely by scrap- 
ing it away to the ba-e metal. Retouch with lac- 
quer or varnish. Rub in a small amount of bomb- 
sight oil as an emergency measure if lacauer or 
varnish is not available. 

2. Check for corrosion around screw heads. 
If corrosion is found it is the case, not the 
screw, that is corroded. All screws are either 
brass or stainiess steel. Του much emphasis can- 
not be put on the fact that most screws are small, 
soft, and the threads are delicate, both on the 
screw and in the hole. Always remember that you 
are working on an extremely delicate instrument. 
To avoid corrosion of screw holes, dip each screw 
in light oi! before replacing. 
DO NOT DiP THE SCREW IN YOUR MOUTH! 

3. if the case is dented or cracked to such 
an extent that the operation of any unit is im- 
paired, the condition shouid be reported to the 
Chief A.F. Maintenance Command and method of dis- 
position requested. 

Remove dirt from interior of case with al- 
coho! moistened cotton on а swab stick. NEVER TRY 
οἱ BLOW THE DUST AND DIRT FROM THE INSIDE OF THE 
ASE. 

5. Check for corrosion and rust on the bare 
metai. Remove condition with acid-free kerosene 
and crocus cloth. Clean the surface thoroughly 
with benzine and dry with a clean white ciothe 
Use of clean white cloths in connection with this 
equipment is stressed, due to the fact that the 
dyesfrom colored cloth may easily be deposited up- 
on the surfaces with which it comes in contact 
when used in conjunction with oil, solvents, etc., 
and create a dangerous chemicai reaction. 

Check for fraved or burned insulation, 
fauity terminais, апа repiace damaged parts, first 

d remedying the cause of the trouble. 
2. Check termina! screws for tightness, stri- 

pped threads and bad screwdriver slots. Replace 
where necessary. 

3. Check for proper shaping of all wiring. 
This includes pigtails and flexible leads. The 
Tiexible leads from the case to the cardan are S 
shape and the leads from the cardan to the дуго 
are S shape when there are three and heart shaped 
when there are two. The jeads must be shaped so 
that they do not touch each other or any part of 
the sight except at the connections. if the fiex- 
ible leads are touching each other or the meta! of 
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the sight there is danger or burning out the leads, 

and wili cause precession. 
The pig +аііѕ are shaped so that they enter 

the brush plug at 1809 angle. This permits the 
brush to adjust itself to the commutator and pre- 
vents the pig tai! from binding on the brush plug. 

The pig taii is curved from the brush plug to the 

terminal in such a manner that it will not touch 

anything as the gyro precesses. 

Check continuity of all units through 

switch panel. 

A, Mount stabilizer and Sight on the stand. 

b. Piug in the bombsight. 
c. Contact plus and minus terminals in 

stabilizer cannon plug, poles 2 and 

| respectively. With the prods of te 
ohmmeter set on poles | and 2, turn 
сп one switch at a time and note the 

resistance in ohms for each circuit. 

DO NOT HAVE CURRENT OF THE EQUIPMENT 
WHILE USING THE OHMMETER TO CHECK RE- 
SISTANCE. 

d. Compare the reading obtained with the 
chart given. Not enough resistance 
denotes a short circuit; too much 
resistance indicates faulty connect- 

tions,dirty terminals, loose termin- 
als and, in some instances, broken 
wires making partial connection. 

б Sw: А POSITIONS AND TERMINALS CONTACTED. AVERAGE 

Average B.S. switch Топ", all other switches 

Resistance "off" and telescope fight at minimum. 

Chart,M-3 Contact poles #1 and £2. 4 ohms 

eight. 2. B.S. switch and bubble light switch 
Font, Contact poles #1 and #2. 3 ohms 

3. B.S. bubble light "оп", telescope 
light at maximum. Contact poles 3.5 ohms 

#і and #2. 
Ч, Match telescope quadrant апа гате 

quadrant indices, raise trigger 
and contact poles #3 and EM in 
6 pole plug. О ohms. 

ο M-6 Sight . B.S. switch "orë, Contact poles 

#15 απάξ i3. |2 ohms 

B.S. switch ans telescope loght 
*on*, Contact poles #!3 and #15. 10 ohms 

. Match telescope quadrant and rate 
quadrant indices and raise trigger. 
Contact poles #6 and #7. if re- 

Q ГО 

eFlightManuals.com 



RESTRICTED 

STONING A GEAR 

FIG. 47 
188 
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sistance is obtained points 

are dirty. 
N. B.S., telescope light and 

telescope motor "on". Con- 
tact poles #I5 and #13. Ч ohms 

1. Check all gears for burrs, 
and remove the burrs with 
a knife-edge Arkansas Stone. 

2. ciean ali gear teeth with an 
orange stick or brush and 
benzine, or other suitable 
solvent. If brush and sol- 
vent is used, dirt and so!- 
vent should be caught on a 
cioth held next to the gear 
being cleaned so that other 
parts will not be affected. 

|. Cleaning. 
A. dfgovernor pivots-are binding, clean with 

kerosene or benzine. 
B. Clean bearings using the following clean- 

ing solutions. 
|. Tectyl!. 
2. No Fome. 
3. L. and R. Rinse. 

When using the above use in order 
given. If the above solutions are 

not available use 
4 Benzine 
B. Acid-free kerosine. 
6. Alcohol. 

CAUTION: Never spin a bearing that is dirty, as 
the balls and races will be damaged. A clean bear- 
ing will turn freely. After cleaning, dry the 
bearing and then inspect with a loupe. Be sure to 
oil the bearing after cleaning. 

C. Remove dust and dirt from case with alco- 
hol moistened cotton swab. Also clean al! brignt 
metal with either alcohol or carbon tet., and wipe 
off with clean white cloth. 

D. Clean the commutator with carbon tet., 
and wipe with clean white dry cloth. 

E. Clean the brushes and brush tubes with 
alcohol or carbon tet. 
2. Oiling. 

a. [f the armature shaft bearings are 
removed and washed, oil with one drop 
of light bombsight oil. 
DO NOT OVEROIL. 
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CHECKING BEARINGS 

FOR DIRT AND FLAT SPOTS 

FIG. 49 

FIG. 48 
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3. Brushes. 
a, To remove brushes on the telescope motor 

loosen two screws that hold the lower field pole 

plate (from the outside of the housing); move the 

field assembly away from the commutator. Remove 

both brush brackets together. Never loosen or 

remove fiber terminal block as this will spoi! 

radius of brushes. 

The telescope motor brushes should be repiaced 

when they no longer form an angle of 1807 with 

the commutator. 

The telescope motor brush spring should extend 

to a length of 1-3/32" when supporting a Ш-1/2 oz. 

weight. Measure to end loop centers. This spring 

comes extre long in spare parts and it will be 

necessary, when installing a new one, to clip off 

one coil at a time and reform the end ioops as 

necessary. 

|f the commutator is rough, remove from hous- 

ing and polish with #400 aluminum oxide paper and 

crocus cloth. It is best to put the commutator 

in a lathe on its own bearings and to rotate the 

commutator as the #400 aluminum oxide paper and 

crocus cloth are used. This will preventiow 

spots. 

{+ the commutator is very rough, pitted and 

worn it should be turned down in a lathe on its 

own bearings by an experienced machinest. (This 

is a depot or factory job.) 

No warm-up is required, under ordinary operat- 

ion conditions, for the teiescope motor. 

Disconnect governor lever from governor, set 
armature shaft vertical and ciose governor by 
hand; it should fall under its own weight. 1% 
should still fail under its own weight with shaft 
held about 159 out of the vertical. If pivots 
bind, disc speed cannot be adjusted and it will 
be necessary to clean the pivots with kerosene, 

or benzine, catching dirt and solvent on cloth. 

Re-oi! with a drop or two of light oii. Wipe off 
aii excess oil. 

Set the stationary point 5ο that 1/2 of the 
governor movement is required in taking up slack, 

and the remaining 1/2 in opening the points. This 
check is made on governor slide and adjusted by 
positioning the fixed governor point. 
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if a teat bui!ds up on е governor peints, 
remove with crance stick a check positions of 
arc across the points, At iow speed ihe are should 
бе across ihe top center cf the peints; at higher 
speecs it moves down cioser to the center of the 
points. The points should make contact at the top. 
This is obtained by stoning the lever point to 
about a four-degree angle. 

The use of a cigarette paper to clean the 
points at each i5-hour check мі! | prolong the life 
of the points. 

CAUTION: Any adjustment of the governor points 
will change the calibration of the altitude knob. 
Always check altitude knob and make necessary ad- 
justments. 

2 . NOTE: Do not remove outer spring case in dis- Altitude assembly or maintenance. It is not necessary to Knob remove outer spring and case to calibrate alti- C. L. I. tude knob. Altitude knob wí!l be calibrated as B 43-5 per С.1.1. 43-5. Each time the altitude knob is | calibrated a new piece of paper, cut to fit, will Fig. 32 be placed on the outer sheil of the altitude knob. 

pg. 66 l. Turn on telescope motor and take maximum and 
minimum tachometer readings. 

a8. The following readings are correct: 
M-3: 

Minimum speed 117 plus or minus 1/2. 
Maximum R ТЕ " " " ы 

Shift on low: 
Low IOI / 101 1⁄2 
Med. {Б 
Fast 2MN6 plus or minus 1/2. 
Shift on high: 
Low 246 plus or minus 1/2- 
Med. 348 - 350 

. Fast 593 
2. |f the altitude knob is out of adjustment and 
if you do not receive the above reading, proceed a 
as follows: 

a. Adjust high altitude, inner spring first. 
Turn counter-clockwise to decrease disc speed and 
clockwise to increase disc speed. Before attempt- 
ing to adjust case, make certain that set screws 
are loosened. 
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Fig. 50 

M-6 
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b. Adjust low altitude, outer spring, next. 
Turn counter-clockwise to decrease disc speed and 
clockwise to increase disc speed. Always loosen 
set screws before attempting to adjust spring. 
S. The high altitude spring is approximatsly half 
wound before the iow altitude spring comes into 
operation. 

M'nimumspeed-ii? plus or minus 1/2 r.p.m. 
Mezium speed-202 тоеп л " "us 
Maximum speedc-Mi7 no 5 " s DEM: 

After minimum and maximum disc speed are ad- 
justed rotate the aititude knob until the ciutch 
holder of the iow altitude spring barely contacts 
the clutch holder cf the high altitude spring. If 
tne correct medium disc speed is not obtained ad- 
just the stationary teiescope motor point. Re- 
check minimum and maximum and then recheck medium 
disc speeds. 
Adjust the altitude springs to give the following 
speeds. 

Shift on low: 
Low 01 plus or minus 1/2 r.p.m. 
Medium 145 
Fast 246 pius or minus !/2 r.p.m. 
Shift on high: 5 
(ом 216 
Medium 348-350 
Fast 593 

W,th the gear shift on low, the low altitude 
spring should cut in at iM5, and, with the gear 
shift in hich position, the low altitude spring 
should cut in at 3M8 to 350. 

This can be accomplished by removing the 
outer case, loosening the set screws and by rotat- 
ing the cases to obtain the correct tension on 
the springs. 

If the altitude knob creeps, tighten the 
brakes, The brakes are the two flat leaf springs, 
with a screw through the center, which apply a 
tension against the fiber brake ring. Only the 
outer calibrated knob needs to be removed for this 
adjustment. 

Oil the bearings with one drop of light oil 
if bearings are removed and cleaned. 
PRECAUTION: If, for some reason, the spring cases 
must be removed, be very careful not to bend the 
springs. Once the springs are bent out of shape 
the tension applied will be different and it may 
be difficult or impossible to correctly calibrate 
the altitude knob. 
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з. Disc The disc must be kept free of dirt and dust. 
Clean with benzine or alcohol. Rub dry with clean 
white cloth. Арріу a film of light bombsight oil. 
Remove, with a clean white cloth, all excess oil. 
Oi! the smooth bearing on the disc shaft and the 
tachometer shaft bearing with one drop of light 

oil if removed and cleaned. 
DO NOT OVEROIL. NEVER USE AN ABRASIVE ON THE 
DISC. 
The spring tension on the disc is tested by a 

2 lb. weight. 

ц, Check for freedom of movement. if knobs do 
Rate and not move freely, disassemble and clean with ben- 
Displace- zine, alcohol or carbon tetrachioride. 011 all 
ment Knobs working parts with light bombsight cil. Remove 

ail excess oil with a clean white cloth. 

B. Rate Keep the rate end free of dust and dirt. Keep 
End Com- all gears clean. 
puter The rate enc requires very little oil. А thin 
Half. film of οἱ! is ali that is needed on the smooth 

bearings, racks and spindle screw. 

l, Roller The roller is a very important part of the 
computer system and must be kept in perfect work- 

Fig. 33 ing condition. Keep roller free from dust and dirt. 
pg. 88 Clean with benzine and alcchol, coat with film of 

light bombsight oil. Remove all excess oil with 
clean white cloth. When cleaning the roller, be 
very carefui that no dirt or other particies get 
into the bearing. This bearing must be clean, for 
a very tiny particle wili cause binding and er- 
ratic rol!er speed. 

κ.0.Ρ. The roller should never be positioned at the 
#650 center of the disc except for test purposes, be- 
pg. 26 cause a flat spot will be worn on the roller and 

a depression worn on the center of the disc. A 

fiat spot on roller is easiiy detected by the use 
of a loupe. 

9. | Set the points to close when the telescope and 
Automatic rate indicators are perfectly matched. The points 
Release are mounted on the rate quadrant. Adjustments are 
Mechanism made on the movabie.point. 
(Sight) 
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INSTALLATION OF TELESCOPE CABLE 
M-4 AND UP 

THROUGH FRONT 
CRADLE GUDGEON n 

THROUGH RIGHT 

CARDAN GUDGEON 

(Ç 

FIG. 9 
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Automatic Keep points clean. 
Release If a resistance is obtained on this circuit, 
Mechanism with ihe points closed, the points are dirty. 
(Cont'd) Be sure that bombsight plug is disconnected. 

Kot mcre-than 1/32" shouid be removed or 
dressed trom points, or 1/84" from each point. 

3. 
Forward 
View 
Mechanism 

a. M-3 Check for binding. dirt, and proper operat- 
ion of prism. 

b. M-6 Check for binding, dirt, and proper operat- 
ion of rotating mirror. 

If the assembly binds, clean and oil with 
minute amount of light bombsight oil. 

N, Check sheaves for dirt, nicks and dents. If 
Sheaves. the sheaves are dirty clean with sharpened orange 

stick. if sheaves are nicked remove nicks with 
knife edge Arkansas Stone. If sheave is bent, it 
should be replaced. 

NOTE: CARELESSNESS ON THE PART OF THE MAIN- 
TENANCE PERSONNEL IS RESPONSIBLE FOR DAMAGED 
SHEAVES. SHEAVES MUST ROTATE FREELY ON THE PINS. 

5, 

Installation 
of Telescope See Section V, page 75. 
Cable M-3 

M-U's and a. Remove No. 5 sheave, and No. 5 integral shaft 
Up pinion. 

b. Thread the cable through the eyelet in #5 
sheave, and form a half loop in the soldered end 
of the cable slightly larger than the anchor screw. 
Remove the anchor screw and washer and place the 
looped end of the cable under the washer. Replace 
the washer and screw, tightening the screw slight- 
ly. Pull the cable taut under the washer next to 
the eyelet and tighten the screw. Tighten the 
anchor screw. 
c. Wedge the cardan so that #4 sheave is above 
housing. 
d. Rotate the mirror to min. sighting angle, and 
place a wedge between the gear sector and the 
cardan to hold it at min. А toothpick may be 
placed between the teeth of the integral shaft 
pinion and the gear sector or a piece of cord or 
cloth may be used. The gear sector pointer should 
now be ahead of index as far as possible. 
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e. Thread the cable through the front telescope 
cradle gudgeon. 
f. Holding the #5 sheave in place (taper pin hole 
vertical, large end ef hole up), remesh the inte- 
gral shaft pinion with the gear sector. (Taper 
pin hole in the integral shaft should be in the 
same position as the sheave.) INSERT THE TAPER PIN. 
g. Place the tel. quad. at zero sighting angle, 
and place a fiber wedge between the quad. and rate 
end housing to hold the quad. at exactly zero; 
in case of the modified M-6 make certain the 20 
forward view is taken out. 
h. Thread the cable past #4, #3, #2 around #1 and 
through the eyelet in #1 sheave, holding a slight 
tension on the tel. cable to hold it in the sheaves. 
i. Pulling on the tel. cable slightiy, remove the 
wedge holding gear sector. 
j. Slip the cable sufficiently to align the gear 

sector pointer with its index; extreme binding may 

result due to the fact that the cable is all the 

way around the #1 sheave; therefore, it may be 
necessary to pul! on the cable with the fingers 
between the #1 and #2 sheaves to prevent damaging 

the cable. 
k. Apply a slight pressure on the gear sector 

pointer toward max. sighting angle to shape cable 
to sheaves, and take up any slack. Check adjust- 
ment. Correct if necessary and thread excess cable 
around eccentric. Remove the wedge from the tel. 
quad., and the wedges from the cardan. 

|. The roller, when ргорегіу zeroed, should rest 
at the exact center of the disc with the rate quad- 
rant at zero tangent value and with the trail arm 
at zero mil. There are three steps in zeroing of 
the го: іег. 

A. ESTABLISH PROPER NUT GEAR CLEARANCE. The 
purpose of this step is to assure that the trail 
arm may be rotated to either of its extremes with- 
out first having either the nut gear bottom on the 
upper portion of the rate rack housing (when zero 
mils is approached) or the retaining pin striking 
the lower portion of the spind!e lower bearing 
housing (when maximum mils is approached.) 

|. PROCEDURE. Remove rate end and es- 
tablish nut gear clearance (2 teeth---.006---10 
mils.) |n some sights the spindle gear or pin- 
ion does not bottom on the thrust washer when the 
nut gear bottoms on the rate rack frame; therefore 
the nut gear must be rotated until the thrust 
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washer rests against the spindle gear and then ro- 
tate nut gear 2 teeth movement so that the spind- 
le screw is translated upward. 
B. ZERO THE ROLLER WITH THE RATE MECHANISM. 
1. Clamp Τ.Α. at zero. 
2. Replace rate end and remove displacement knob 
plate. 
3. Start telescope motor and set in maximum disc 
Speed. 

4. Move roller with rate mechanism until the 
roller stops. rotating. At this point the roller 
is roughly zeroed, so it is necessary to proceed 
to the third step to find exact zero position. 
NOTE: suf at this point the rate indicator is off 

zero, it will be necessary to remove the three 
screws which hold the rate rack pinion gear in 
mesh with the rate rack and remesh it when the 
rate indicator has been restored to zero. Do not 
disturb the position of the roller or the Τ.Α. 
This procedure will be necessary only if the orig- 
inal factory meshing relationship has been dis- 
turbed. 

ба ZERO THE ROLLER BY DIVIDING BACKLASH. 
At the center of the disc there is a "dead" 

area of | 1/2 to 2 mils in diameter, i.e. when the 
roller reaches either the upper or lower extremity 
of this area it will stop rotating. Therefore, 
the rate mechanism cannot alone be used to find 
exact center of the disc. 
i. Loosen Τ.Α. from shaft, and unclamp from trail 
plate; slip T.A. to approximately 20 mils. (8e 
careful not to disturb nut gear). Clamp Τ.Α. and 
trail plate, clamp Τ.Α. to shaft. 
2. Set maximum disc speed and turn telescope 
motor "on". 
3. Move Τ.Α. to maximum trai! setting and then 
slowly back toward zero. When roller stops turns 
ing mark position. Repeat in opposite direction. 
Ц, Position Τ.Α. between two marks and clamp to 
trail plate. 
5. Unclamp Τ.Α. from shaft and slip it to zero. 
Reciamp. Recheck. 

7. Zero So iong as the rate rack pinion gear is not 
Ground remeshed during the process of zeroing the rol!er, 
Speed if the ground speed drum were at zero with the 
Drum rate quadrant at zero, it wil! not be necessary to 

re-zero the ground speed drum after zeroing the 
roller. 
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8. Rough 
Field 
Check 

C. Gyro, 
Cardan and 
Telescope 
Assembly. 
I. 
Telescope 
and Cradle 
Oiling. 

RESTRICTED 

A. Set rate quadrant at zero, and if ground speed 
drum indicator does not point at zero, !oosen 

Screw and reposition it to zero. 
!. If gears are unmeshed at drums,spring will 

unwind. This spring is merely for the purpose of 
of taking up slack in the gear train. |t is wound 
back about | 1/2 turns at zero rate and ground 
speed. 

|. Check for zero roller. 
2. Divide the sight constant (M3 is 4580 and M6 
is 5300 by the Actual Time of Fall to get disc 
speed) 
3. Set disc speed into the sight using a tacho- 
meter. 

η Zero the trail arm. 
Б. Position the rate quadrant to set up any drop- 

ping angle. 
6. Place the telescope quadrant behind the rate 
quadrant indices and turn on telescope motor and 

clutch in. 
7. Start "stop" watch when the indices of the 
telescope and rate quadrants coincide. 
8. Then check the time it takes the telescope 
quadrant to reach zero on the scale. 
9. This time should equal the Actual Time of 
Fall set in to the sight to within one-tenth sec- 
ond. 

10. Repeat this procedure with rate quadrant in 
two or three positions. 
ll. yn event the actual time of fall does not 
check, look for the following difficulties: 

(a) motor not .driving constantiy. 

(b) roller slipping on dis:. 
(c) loose altitude knob brakes. 

Le Oiling. 
A. Check cradle gudgeon bearings for free- 

dom of action. If bearings are dirty, remove, 
clean, oil and replace. 

B. Keep light film of oil on cross trail link 
pivot pin and also on gyro connecting rod pivot 
pin. 

C. Cleaning. 
a. Keep sector gear and integral shaft 

pinion free of dirt. 
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b. Polish mirror with optical paper, if 
obtainable. 

с. Keep lens clean. 
d. Keep all working parts free of dust 

and dirt. 

2. Gyro 
Oiling. LI. Oiling. | 

A. On the M-Series sights that do not have 

the Norden Automatic Erection System, remove the 

upper bearing cap and check the gyro rotor bearing 

for oil. If the sight has the A.E.S., it is im- 

possible tc check accurately the rotor bearing for 

oil. Therefore check the running time of the sight 
and stabilizer. If they are nearly equal, then 

check a stabilizer gyro rotor pearing for oil. If 

the stabilizer rotor bearing needs oil, it is safe 

to assume that the sight rotor bearing needs oil. 

Do not overoil and never use more than | drop of 

heavy bomosight oil. 

If one bearing is lubricated, always iubricate 

the other bearing. If one needs lubrication so 

will the other. 
On sights where the bearing cap is removed, 

place one drop of heavy bombsight oil directly 

upon the balis. Do not touch the applicator to 

the bails. 
When ‘oiling the sight rotor bearing, if the 

A.E.S. has not been removed, place the oil in the 

tapered oil hole. 
If gyro rotor bearings are oiled, always run 

gyro for ten minutes and then clean the commutat- 

or, brushes and brush tubes. The reason for this 

is that during operation all excess oil is thrown 

off in a fine spray. This spray settles on the 

commutator and brushes. 011 plus carbon dust 

makes a very fine grinding compound which will 

deeply groove the commutator and wear the brushes. 

Oil will also cause the brushes to soften and chip. 

B. The carbon dust from brushes and metal from 

worn commutator will settie into the bearing and 

serious damage results. 

C. Do not overdil rotor bearings and always clean 

commutator, brushes and brush tubes after oiling. 

2. Check the gudgeon bearings for freedom of 

action. |f the gyro does not move freely remove 
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the gudgeons and check the bearings for dirt. 011 
Qudgeon bearings only when cleaned. Use | drop of 
light bombsight oil. 
PRECAUTIONS: 

a. Do not attempt te oii the rotor bear- 
ing with a syringe unless expert en- 
ough to apply just enough pressur 
to the syringe to obtain one and on 
one drop of oil. 

b. Use correct amount and grade of oil. 
c. Do not apply oil while unit is mov- 

ing. 
d. Do not touch applicator to anything, 

for dirt will be transferred to the 
Odds and thence to the bearing. À 
metal applicator will also scratch 
the balls. 

e. Place oil directly on balls between 
the inner and outer race. 

f. Run unit for ten (10) minutes. 
g. Clean commutator, brushes and brush 

tubes. 

3. Cleaning. 
a. Gyro must be stopped to clean. 
b. Before removing brushes, scribe head 

of brush plug and measure the amount 
it extends from the brush tube. The 
factory recommended adjustment & 
I/U" on the sight gyro. Scribing 
makes replacement of the brush and 
plug to the same position exact. 

C. Use clean white cloth moistened with 
carbon tet. or benzine (not alcohol) 
over the end of a soft wood stick, 
for cleaning commutators. Keep us- 
ing à new section of the cloth until 
cloth comes out clean after being in 
contact with commutator. Scrape be- 

tween segments (away from bearing) 
with wedge pointed orange stick. Never 
use metal stic« of any kind for hold- 
ing cloth on commutator, 

d. Use very smail amount of alcohcl or 
carbon tet. fcr cleaning brushes and 
brush iubes. Do nct use benzine. 

e. If the commutator is rough or groov- 
ed, the gyro should be disassembled. 
Use #400 aluminum oxide paper to re- 
move roughness and grooves. Care must 
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a, 

Speed of 
Sight Gyro 

b. 

Replace- 
ment of 
Carbon 
Brushes 

164. 
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be taken or the commutator may be 
tapered or hollowed. Always check 
to make sure the commutator is not 
out of "round". If it is tapered or 
hollow in spots, the commutator must 
be turned down on a lathe; otherwise 
the gyro would be out of balance and 
the low spots would cause arcing and 
pitting of the commutator. 
CAUTION: Never use an abrasive on 

the commutator while itis 
installed in the gyro cas. 
Some of the abrasive will 
be deposited on the bear- 
ings and serious damage t 
the bearings will result. 
When an abrasive is used 
on a commutator, the com- 
mutator should be rotat- 
ing on its own bearings 
in a iathe. 

After an abrasive has been used on 
the commutator, always remove the 
burrs between the segments with #400 
aluminum oxide paper, or a pointed 
Stick, and clean with a white cloth. 
moistened with carbon tet. 

Ta |f the commutator is pitted it should 
be turned down in a lathe on its own 
bearings by an experienced machinist. 

(This is a depot or factory.job.) 
{+ the commutator is worn,in the sta- 
bilizer, so that correct gyro speed 
cannot be obtained,or if proper pre- 
cession is impossible, report the 
trouble and await disposition. 

|. The sight gyro turns approximately 7800 plus 
or minus 250 r.p.m. when operating on 13.5 volts 
or 26 volts. 

|. Carbon brushes wi!l be replaced when 1/4" is 
worn from their iength (as compared to a new one). 
2. installation of new carbon brushes. 

a. Check brush for fit in tube. Place spr- 
ing and plug on pigtail; fold back 1/2" 
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Shaping I. 
Flexible 
Leads and 
Pigtails 
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of end of pigtail and refold that in half, 
leaving lead to brush coming between the 
folds, then clamp terminal over the four 
thicknesses. Do not cut the ends of the 
pigtails. They are cut to exact length at 
the factory. 
Use no solder on connections, as solder 
destroys the balance of the gyro. Brush 
shouldmake a minimum of 85% contact with 
the commutator. This is obtained by run- 
ning in brush for a few minutes, then 
scraping the high spots (bright spots) 
witha sharp straight edged tool. Run in 
again and recheck. Continue until pro- 
perly seated. CAUTION: Scrape very ligb 
tiy. 

The brush nuts should be turned down to 
exactly the same position as before re- 
moval. The factory recommended adjust- 
ment is, with the nut extended, !/M" on 
the sight gyro. No change should be 
made in this setting to adjust the spr- 
ing tension on the brushes. If the ten- 
sion is not correct with this adiustment 
the cause is a defective spring or worn 
brush. 

Flexible leads. 
a. The flexible leads from the case to the 

cardan and from the cardan to the gyro, 
are hear: shape in the M-3 and S shaped 
in the M-8. 

Б In shaping the flexible leads care must 
be used or leads will be damaged. Use 
an orange stickorglass rod to shape the 
leads. Do not use a piece of metal as 
the jagged edges will damage the insula- 
un and shorten the usefulness of the 
ead. 

c. Always check to see that leads do not 
touch each other or anything as gyro is 
moved through its limits. 

d. Always check before turning on bombsight 
Switch. 

Pigtails. 
a. Pigtails are shaped so that they enter 

the brush plug at an angle of 180° and 
curved to the terminal so that they do 
not touch anything as the gyro is pre- 
cessed. 
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PRECESSION (LEVELING) KNOBS 

CARDAN 

GYRO 

ШЕ HOUSING 
1 № 

f rim S 3 d ы 

DIRECTION ОЕ 

FORCE APPLIED 

DIRECTION OF 

KNOB ROTATION 
ο. Qp Stare 

TO DIRECTION OF 
INDUCED PRECESSION 

FIG, 53 
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3. 
Cardan. | The cardan gudgeon bearings require very little 

oil. They are oiled at the factory and need no 
oil unless removed and cleaned. If bearings are 
cleaned, oil with i drop of light oil. 
2. Keep bearings clean. 
3. When removing cardan from case be careful! so 
that the right cardan bearing is not damaged. This 
bearing is a self-aligning locked bearing. 

D. i. Clean with alcohol or carbon tet. and wipe 
with clean white cioth. 

Cross 2. Oil with light film the slides and edges of 
Trai! the cross trail carriage that slide under the 
Carriage shoes. 

Fig. 35 3. After cleaning and oiling, check for freedom 
pg. 76 of movement. 

E. |. Check for freedom of movement. If dirty, dis- 
Cross assembie, clean with alcohol or carbon tet. and 
Trail oil all working parts with film of oil. 
Knob M-3 

F. | Keep free of dirt and dust. Clean with ai- 
Dovetail cohol or багроп tet. Wipe with clean white cloth 
and Eccen- and then oii with film of light bombsight oil. 
tric Check for freedom of movement of eccentric discre 

Fig. 43 CAUTION: IF ECCENTRIC DISC 15 DROPPED THE CAM- 
pg. 108 WAY WHICH FITS OVER THE DOVE TA!L MAY BE DAMAGED. 

ALWAYS CHECK FOR FREEDOM OF MOVEMENT OF THE EC- 
CENTR!C DISC ON DOVE TAIL. 

G. Level- À. Check for precession of gyro in proper direct- 
ing Knobs ion &s knobs are used. Bubble should move in the 
Ν.0.Ρ. same direction that the top of the knob is turned. 
#650 (When gyro is running.) 
pg. 23 B. Check for binding of shafts due to dirt, cor- 

rosion, etc. Disassemble, clean and oil if nec- 
essary. 

H. Caging Check for rust, dirt and binding. Disassemble, 

Knob сіеап and lubricate with petrolatum (very light 
(sight) fiim) if necessary. 

1.Drift The drift pointer on the sight shou!d clear 
Pointer the drift scale on the Stab. by . 012". Obtain 
Clearance this clearance by stoning off the underside of 

the pointer. 
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ADDITIONAL 
MAINTENANCE 
A. 
Changes In 

Cour 
Knob 
Fig. 

pg. 

se 
S 
3l 

ey 

Order to 
Render A.E.S. 
Inoperative. 
G. КӨР » 

B-M3-20 

See also 
P. I77. 
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A. Adjust backlash between turn worm and Stab. 
sector gear with shims. Always place more shims 
between worm housing and sight, than will be nec+ 
essary to obtatn clearance; then remove .001" at 
a time to obtain minimum clearance without bind- 
ing. The same number of shims should be placed 
between the course shaft bracket and the sight 
case as there are between the trun worm housing 
and the sight case. This will prevent warping and 
binding of the course shaft. Turn the knob through 
limits of Stab. sector each time sight is mounted. 
This keeps wear even on stabilized sector gear. 
B. Loosen set screw in drift worm housing and 
rotate housing toward or away from drift gear to 
obtain .002" to .CO3"clearance. Check by rotating 
drift gear and note movement of Р.0. 1. brush; 
tighten set screw. Drag should be equal cn each 
knob. 

Because of the additional maintenance requir- 
ed, and the unfavorable conditions under which the 
bombsight equipment must very often operate, it 
is directed that "service personnel" make the A. 
E.S. inoperative until the bombsight is sent to 
a depot for overhauling. When the bombsight is 
sent to a depot for overhauling, the A.E.S. will 
be removed from the sight gyro, and the assembly 
will at this time be re-balanced. It is because 
the static balance of the gyro would be seriously 
effected, should the removal of the A.E.S. be aff- 
ected by the "service personnel", that this order 
directs the removal of the sight to the depot for 
such a purpose. 

The A.E.S. will be secured or locked in an in- 
operative position as follows: 

|l. Remove the red lead which connects the 
auto-manual switch to the front contact of the ter- 
minal block in the bombsight housing end cap. 

2. Remove the small green lead which connects 
the movable contact bracket to the A.E.S. relay 
magnet assem^ly. 

3. Secure the inverted pendulum in the ver- 
tical by screwing in the pendulum adjustable con- 

tacts an equal amount until all motion of the pen- 

dulum is completely stopped. 
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M-6 SIGHT 
ЖОҒЫ РА. 

FiG»55 
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A. 
Changes In 
Order To 
Render 
А.Е. S. 
Inoperat- 
ive C.L. I. 
B-43-20 
(Cont'd) 

B. 
Check For 
Roller 
Slippage 
N.O.P. 
#649 
pgs. 51& 
53. 
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y. Remove the centering piece from the A.E.S. 

bail magnet lever and bend the lower arm of the 

centering piece an amount sufficient to lock the 

centering peice in the "V" slot of the bail lock 

centering plate. 

5. Replace the centering piece. 

6. Center the weight by using the.969 gauge. 

2172277: 

7. Enter in Log Book. 

Each time the unit is inspected, except the 

pre-flight inspection, check the position of the 

weight with the .969 guage because if in the main- 

tenance of the unit or in any undue vibration of 

the unit while in use,the lead screw gear has been 

moved ever so slightly, the gyro will be out of 

balance. 

Be sure to check and see whether brake is op- 

erating on the Solenoid shaft. 

When locking the bail, check bail and see that 

the roller is centered and not riding on cork 

surfaces. 

|f the A.E.S. has not been removed keep gears 

operating from the rotor shaft free from dust and 

dirt to prevent binding. Remove the dust with 

alcohol moistened cotton swab. Clean gears with 

a sharpened orange stick. 

CAUTION: DO NOT clean the gears while the 

gyro is running. Remove the screw in the top of 

the A.E.S. roller and oil with one drop of light 

bombsight oil every fifty (50) hours. Oil the 

bearing on top of the bronze gear with one drop 

of light oil every fifty (50) hours. 

|. It is possible to detect roller slippage by 

positioning the roller so that one revolution of 

the disc wili cause one revolution of the roller. 

2. Steps to Follow: 
(a) Set rate indicator to 1.0 on the tangent 

scale. 

(b) Set T-arm to 7 mils. 
(c) Remove rate cover plate, make a pencil 

mark on the roller and disc to note their relative 

positions. 
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BOMB SIGHT AND 
STABILIZER M 9 
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(d) Turn the tachometer shaft a few revolut- 
ions to determine that a one to one ratio has been 
established. Fine adjustments can be made by mov- 
ing the T-arm between 7&8 mils. 

(e) Turn telescope motor "оп". 
(f) Set up maximum disc speed and run for ap- 

proximately five (5) seconds. 
(g) Check pencil marks to insure that no slip- 

page has occured. 

(h) Run disc for 15 seconds and check for 
slippage. 

(i) Clutch in displacement knob clutch. 

(y) Set telescope at maximum sighting angle. 
k) Repeat. step (h) and check for siippage. 

3. If there is any roller slippage it should not 
exceed 1/3 of the circumference of the roller. 

|f there is too much slippage check for: 
) Weak disc spring. 

(b) Oil on roller and disc. 
(c) Toe mech friction. .. 
(d) Telescope drive gearing and gear shafts. 
(e) Telescope return spring tension. 
(f) Flat spot on roller. 

>. installa- THIS CABLE SELDOM BREAKS THROUGH ORDINARY USAGE, 
tion of AND REPLACEMENT SHOULD NOT BE NECESSARY UNTIL SIGHT 
the Double IS SENT TO DEPOT FOR OVERHAUL. 
Cable. 

a. Remove the telescope cable. 
b. Remove #4 sheave and remove the telescope 

cradie from the cardan. 
c. Release all of the spring tension of the 

telescope return spring, so that the number six 
sheave can be positioned in order that the cable 
will just come off tangent. 

d. Fasten the double cable to the gear sector. 
e. With the gear sector pointer aligned with 

the cradie pointer, place the double cable on the 
sheave, taking up all slack and fasten the cable 
to the number six sheave so that the cable comes 
off tangent. 

f. Cut off excess length of the cable. 
g. Wind the telescope return spring to the 

approximate tension and test with an eight ounce 
weight hanging from an old length of telescope 
cable attached to the number five sheave. This 
weight should align the gear sector pointer with 
the center of the telescope tube. 
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C. 
Installation 
of The Doubie 
Cable(Cont'd) 

D. Inter- 
changeability 
of Sights. 

C.L. t. NO-12 

Changes of 
M-9 Over M-68 

Fig. 56 
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h. If the above does not check, make the ap- 

propriate adjustment on the telescope return spr- 

ing and check as before. 

is If the correct spring tension cannot be 

obtained, finer adjustmeut may be had by turning 

the telescope return spring housing 1809, 

34 Precautions: 
|. Care should be taken in order that 

lengths of the cable are not twisted. 
The cable should not double wind. 

3. Extreme care should be taken so that 

the sighting angle mirror dces not become scrat- 

ched or damaged. 

the two 

In the interchanging of sights and stabiliz- 

ers, the following points must be considered, 

checked, and necessary adjustments made. 

| The dovetail shall bealigned parallel to 

the fore and aft axis of the plane. 

2. The drift pointer clearance 
or more. 

3. Voltage in sight and stabilizer shall cor- 

respond. 

shall be .012" 

Ц, Check for fit of the sight stem locking 

pin (maintenance outline). 
5. Check for fit of (directional) bombsight 

connecting arm pin (refer to maintenance outline). 

6. Check for fit of drift worm and gear(main- 
tenance outline). 

7. Check for fit of sight stem and sight stem 

play (maintenance outline). 

I. The follow-up type of A.E.S. has been re~- 

“moved. 

2. 2M volts. 
З, In some M-9 sights the ground 

has been removed. | 

ц, Ground speed drum prism removed 

5. Honeywell (mercury) Erection System in- 

stalled on some M-9 sights. ^. 
6. The M-9 stabilizers have a 

speed drum 

leveling bubble 

built into the stabilizer. 
7. A hole in the housing, left of center of 

of the drift scale, permits access to the right 

front stabilizer mounting bolt. 

8. Stabilizer has four (H) mounting bolts in- 

stead cf three (3). 7 

175 

eFlightManuals.com 



RESTRICTED 

TORQUE (SERVO) MOTOR 

SLIP RINGS ү 

Ë STAB. — SERVO- 
7. 

RESISTORS 7 | т) 

SWITCHES — BOMBSIGHT 

a ERA AAA i 

ISOLATED SECTOR 

/ DIRECTIONAL GYRO 

А 
22 ea. 

У CANNON PLUG 

M-9 STABILIZER 

FLEXIBLE TES WIRING DIAGRAM 

FIG. 58 

176 

eFlightManuals.com 



THIRTY 
DAY IN- 
SPECTION 

Е A 

.42-3! 

U.R. No. 
4Y3-H3U-MQ 

To Secure 
Counter 
Weight 

RESTRICTED 

A. Place the bombsight (and stabilizer of M-ser- 
ies) on bench in the shop at normal room tempera- 
ture. 
B. Run аі! gvros"for à period of one hour with 
ali cover plates on bombsight open. 
C. Wipe off all exposed bright metal parts on the 
outside of the bosbsight with clear carbon tet. 
to remove al! foreign matter and moisture, par- 
ticulariy that resulting from finger prints. 
D. Cover αἰ! exposed bright meta! parts, on the 
outside of the bombsight only, with a light coat- 
ing of bombsight oil, Grade "L", which is supplied 
with the bombsight. The oi! should be applied 
with a soft came! hair brush and particular atten- 
tion shouid be paid to any small exposed parts 
which are not plated, i.e., bombsight and auto- 
pilot ciutches, the flat mechanism, cross trail 
mechanism, etc. 
E. After running the gyros, the rotor shaft bear- 
ings will be inspected and a small drop of Grade 
"H" bombsight oil wil! be applied, after which the 
gyros will be operated from one(!) minute, and all 
cover plates and vents wil! be reinstailed and/or 
closed. 
F. Store immediately in bombsight locker or stor- 
age case where the temperature remains between 409 
and 125° Fahrenheit. 
G. At intervals of thirty (30) days, the fore- 
going operation wil! be repeated. (While running 
the sight, all caging knobs will be released to 
allow free motion of the gyros and bearings). 

Any number of measures may be taken to secure 
the counter weight in the center and as a sugges- 
tion it may be accomplished by winding a few turns 
of thread between the spindle drive gear,part No. 
265549-4, and the Servo Motor pinion gear, part 
No. 265548-5, A drop of shellac on the thread will 
help preserve it and the slight increase in weight 
is practically negligible. 
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ION 

RESTRICTED 

SECTION X 

CALIBRATION 

If it were possible to single out any weapon 
of war as the most vital for victory, doubtless 
the airplane would be chosen. And the bombardment 
plane occupies the central position in any air 
force. The fighter planes exist largely to afford 
protection to our bombers when on a mission or to 
intercept enemy bombers when they are directed 
against us. Therefore the fighter is auxiliary 
to the bomber. The reconnaisance plane ZTmost en- 
tirely devotes itself to obtaining information for 
use in future bombing missions or information as 
to the effectiveness of past bombing missions. 
It is true that airplanes other than bombers are 
used for direct attacks upon enemy troops or in- 
stallations and for obtaining information which 
has no relation to a bombing mission. But these 
planes constitute onlya small percentage of an air 
force. 

The bomber exists to drop bombs. The bomb- 
sight is the instrument by which it is enabled to 
do so with any degree of accuracy. Not only does 
the bomber exist іс engage in accurate bombing, 
but every man of her combat crew and her ground 
crew were trained toward the end that she may be 
enabled to drop bombs accurately. And, of course 
the accuracy and operation of the bombsight depend 
directly upon the effectiveness of the bombsight 
maintenance man. With so many lives, so much 
training, so much valuable equipment, and even 
victory itself at stake, the bombsight man should 
constantly appreciate the vital part he is called 
upon to plav. 

[t may weii be that faulty work on his part 
may resuit in nullifying the entire mission and 
even in loss cf the bomber and her crew. Thus, 
if a bomber is attacking an enemy ship and misses 
with her first bomb release, on her second try 
she may be shot down. No American soldier wants to 
think hne couid be responsible for such a disaster. 
Conscientious application to his work will make it 
unnecessary for his mind ever to dweli upon such 
& thought, for it is possible on every mission to 
make certain the bombsight will function and will 
function accurately. 
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SET PEDESTAL REFERENCE INDEX 

PEDESTAL 

INDEX 2” За 2 
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SECTION X 

CALIBRATION 

Before trying to calibrate any kind of precis- 
ion instrument, it seems logical to presume that 
unless the tools, jigs, and measuring devices to 

CALIBRA- be used are themseives in proper calibration, 
TION M6 nothing will be gained by wasting time using them. 
SIGHT Therefore, the calibration outline starts not with 

adjustment of instruments but with the proper 
methods for checking and adiusting the auxiliary 

N.O. P. equipment and its proper care. 
#650 ' 

pg. 17-36 The Instructor wil! perform each step in cali- 
bration and discuss it thoroughly before the stu- 
dents will proceed with calibration. Check the 
work of eech student. 

Fi 59 Å. SET PEDESTAL REFERENCE INDEX. 4 
ige Il. Bolt stabilizer to head of stand. : 

2. Install sight on stabilizer "(do nct drop 
sight into sight stem sieeve), and connect bomb- 

sight. connecii-g—red--to-etabilized sector. Insert 
Sight stem оерп. ill 

3. Set zero drift, align course centering ὃν te a А 

marks on "pointer, and “STARE CONNECT TAG τος io 

PUE en | αλ 
— HÑ. Turn head of stand until point of inter- 
section of τμ. - hairs will track, as search knob 
is used, parallel to any grid line, and clamp 
head of stand. 

5. Loosen pedestal reference index plate, and 
match index with closest index on head of stand. 
Tighten screws in plate. 

T. B. ESTABLISH GRID LINES ON TRUE HEADING. 2 
t gece |. park line on floor along any true heading. 

(А true heading in Bldg. 379 can be established by 
using a triangle which is properly marked in ref- 
erence to the rectangles on the floor). 

2. Turn base of stand (sight must be left at 
zero drift and pedestal index left matched) until 
point of intersection of cross hairs will track, 
as search knob is used, parallel to line on floor. 

; C. CHECK ALIGNMENT OF VERTICAL HAIR. 25) 
Fig. 6ἱ |. Place а dot оп sheet of paper and lay the 

paper on the floor about 8 feet from the base of 
the stand. Turn head of stand or sight to set 
vertical hair on dot. If vertical hair cuts across 
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GRID LINE ON TRUE HEADING 
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SYNCHRONIZE TRAIL ARM WITH 

THE CROSSTRAIL MECHANISM 

ALIGN DOVE TAIL 

FIO. 53 
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Fig. 82 

Fige ΘΒ 

KESIKICILU 

dot, as search knob is used, reticle is out of ad- 
justment. Be noti try to adiust this condition, 
but report it to the depct. 

D. SYNCHRONIZE THE TRAIL ARM WITH THE CROSS TRAIL 
MECHANISM, 

Ба ісек tre arm іс trai! piate at exactiy 
zero. ε 

2, Remeve spur gear from trail arm pivot. 
3. Remove sicht stem 'ocking pin. 
М, Set telescope indicator at zero, or very 

Close to zerc,and proceed as fcliows: Look through 
telescope eti grid piate and rotate sight stem. 
[f any movement of the vertical hair is noted, 
Stop metion су moving trai! RC siightly while 
sight stem is being rotated. Now remesh gear with 
with rack. if scribec lines do not match, recheck 
your work to make sure you are correct. If itstill 
does not match, disregard scribed line (scribe new 
line). Tighten set screw anc recheck. Fine ad- 
justments can be mace by using play around spur 
gear screw. 

5. If спе tooth change or correction of the 
Spur gear in mesh with the rack proves to be too 

much correction, some adjustment cen be made by 
placing shims between the bell! crank brackets and 

Sight case. іп this case, spur gear and rack wil! 
be meshed matching scribed {tines and correction 
made bv using shims. 

E.  ALICN DOVETAIL PARALLEL TO FORE AND AFT AXIS 
OF STABILIZER. 

Я Insert sight stem locking pin. | 
2. Set zero drift. 
3, Rotatetrail arm through its limits while 

watching through the optics at the grid plate. 
M. If any movement of the vertical hair is 

noted, set trail arm at zero and note position of 
vertical hair on grid plate. 

5, Set trail arm at 150 mils and again note 
position of vertical hair on grid plate. 

6. Loosen screws in sight stem locking plate 
just enough so that it may be rotated, but not 
enough so that it will turn when the trail arm is 
rotated. 

7. Leave trail arm set at 150 mils and rotate 
locking plate to bring the vertical hair back the 
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LEVEL HEAD OF STAND 

PRECISION 

THREE LEGGED PRECISION 

£3 TABLE (SURFAG ADJUSTABLE THREE 

LEGGED TABLE 

STAND ADJUSTING 

BOLTS 

FIG. 64 
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amount it moved in step 5. 
8. Tighten screws in sight stem locking plate 

and recheck your wcrk. 

F. PRECISION LEVEL. (CHECK PRECISION LEVEL FOR 

ACCURACY: TAKE SPECIAL PRECAUTION WHEN USING LEVEL 
NOT TO BREAK IT. NEVER PLACE LEVEL WHERE IT МАҮ/ 
ACCIDENTLY BE BROKEN. USE DRIFT PUNCH TO TIGHTEN V^ 

TURRET NUTS. TIGHTEN FIRMLY BUT NOT ENOUGH TO 
BREAK GLASS). 

I. Place adjustable surface plate on some 
solid base which is approximately level. 

2. Level precision level by adjusting sur- 

face plate. Mark position of levei on plate so 

that level may be positioned in the same place in 

relation to the surface plate. 

3. Turn level 1809 and note error. 
M. Remove half the error by making adjustments 

on surface piate; remove other half of error by 

adjusting turret nuts on precision level. 

5. Check by turning level 1809. |f error is 
noted, repeat step M. 

6. Continue until 180° turn causes no error 
or causes equal apparent error. 

7. Level must set onaperfectly true surface, 
free from dust. 

G. Level Head of stand. 

|. Remove sight and stabilizer. 
2. Place adjustable 3-legged table on head 

of stand. 
3. Place 3-legged surface plate on table. 
M. Using precision level, adjust table to 

bring plate horizontal. 
5. Place length of bubble tube (on surface 

plate) parallel to a line between two mounting 
bolts in base of stand. 

8. Turn head of stand 1809 and note amount 
of bubble movement from zero. 

7. Correct for i/20of this movement with bolts 

through base cf stand. 
8, hReievei surface plate wit 
Ө. Turn head of stand baci 

note pubbie movement from zero. here ЕТЕ һе 
none, but if there is, dus step 7, and recheck. 

t until there is ne bubble movement. 

hadiustabie table. 

K id 
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LEVEL STABILIZER 

PLACE PARALLEL το STABILIZER 

MOUNTING BOLTS.DIAGONALLY 

LOCATED( PRECISION LEVEL), 

ΞΙΟΜΤ STEM 
FACE PLATE 

.......,,,, An V: 
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10. Turn head of stand (90°) and repeat steps 
Ч to 9, inclusive, On 3-!eggec stands, leveling 
wil! nct be done with the remaining leveling bolt. 
Stand should now be level, throughout 360°. 

_ ”? 
H. LEVEL STABILIZER. Y 

e 
Mount stabilizer on head of stand. | . 

2. Place sight stem surface plate in sight 
stem bushing. 

3. Pliace precision level on plate and shim 
stabilizer until bubble wiji remain on zero as 
levei is rotated throughout 360°. Level should 
be placed рагаііе! with diagonal boits. 

L.  MOUNT SIGHT ON STABILIZER. 

Il. Camp directional! connecting rod to p 
pointer with course centering marks aligned. 4 

2. Set zero drift. j 

J. ERECT GYRO TO VERTICAL. 

š 

|l. Ailow gyro to warm up for approximately 
60 minutes to reach operating temperature in order 
that gyro will be hot when gyro bubbles are check- 
ed for ievel. 

2. Turn switches off, allow gyro to come to 
a stop, then remove upper half of sight housing. 

3. Loosen cross trail clamp iever turret head 
screw just enough so that the telescope cradle may 
be tilted independently of the gyro but not so much 
that the cra&die won't stay in any position in 
which it is placed. 

4. Using wedges or clamps, fix gyro approx- 
imately vertical. use bubbles as reference. 

5. Place three-legged surface plate on top of 
Gyro housing and precision ievel on surface plate. 

6. Level surface plate by moving gyro on its 
bearings. 

7. If wedges are used, tap very lightly on 
gyro when erecting it, using fiber drift, and also 
on wedges when driving them fast. 

8. Be careful about surface plate. If wedges 
Slip, surface plate and level will fall, probably 
doing much damage to themselves as well as to the 
sight. 

K. CHECK GYRO LEVELING BUBBLES. 
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GYRO'*EREC TED. ΤΟ VERTICAL 

Sn 

ae — 

THREE LEGGED 

PRECISION TABLE 

= 
ае — PRECISION LEVEL = 

3 mam νο 

i 4 

WEDGES 

FIG. 66 
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|. With gyro hot and erected to the vertical, 
both bubbies should read zero. The bubble may be 

shimmed underneath the mounting brackets with 

paper, or in the case of a new bubble tube, the 

underside of a high side of the bubble may be 
stoned. 

L. ERECT TELESCOPE TRANSVERSE CROSS HAIR TO THE //^ 
VERTICAL. ы 

|. Level small tripod mirror over center grid 
dowel pin (Grid has been removed). 

2. With gyro in the vertical as in last para- 
graph, set telescope indicator to exactly zero. 

3. Turn eccentric screw in #1 sheave unti! 
transverse hair bisects image of lower end of 
telescope tube in mirfor. 

Fig. 67 M. ERECT FORE AND AFT CROSS HAIR TO THE VERTICAL. / / 

i. Tripod mirror is leveled as above, tele- 
scope indicator is slightly off zero and gyro is 
vertical. 

2. Set in exactiy zero drift. 
3. Tilt telescope until fore and aft hair bi- 

sects image of lower end of telescope tube. 
4. То divide backlash. 

a) Set in 10° right drift and come back 
to exactly 3° right drift. 

b) Turn trail arm to piace fore and aft 
hair tangent to image of lower end of tube. 

c) Repeat step (a) with left drift. 
d) Fore and aft hair should be tangent 

to other side of image, but if it is not, correct 
for half the error by tapping the telescope tube 
lightly with an orange stick. 

e) Reset the fore and aft hair tangent 
to the image with trail arm and repeat steps (a) 
and (c). 

f) Tighten cross trail clamp lever tur- 
ret screw. 

g) Recheck. 

72 N. SHAPE FLEXIBLE LEADS. í“ — 

|. Use orange sticks. 
2. Make no sharp bends. 
3. Shape leads exactiy the same (іп each 

set). 
M. Leads should not touch each other or any- 

thing eise, when gyro is moved through its limits. 
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ERECTION OF OPTICS TO VERTICAL 

IN VERTICAL GYRO 

PRECISION MIRROR 

CCEVELS N 

192 
eFlightManuals.com 



N.O. P. 

#650 

RESTRICTED 

O. PRECESSION CHECK: BEFORE MAKING A PRECESSION 

FORMED. 

l. Check flexible leads, pigtails and all 
other wiring in gyro. 

2. Work all gudgeon bearings to distribute 
oil and to insure freedom. 

3. Let gyro run for 80 minutes to attain run- 
ning temperature (1109 Ε,). 

Ц. Set zero drift and place sight on one car- 
dinal heading. 

5. Before starting each run, uncage gyro and 
spiral cross hairs to center of grid with leveling 
knobs, making last movement always in same direct- 
ion. 

6. Start stop watch and plot for two minutes. 
Repeat this on opposite heading. 

7. From these two readings, determine in 
which direction the weights must be moved to ob- 

tain proper apparent easterly precession for this 
latitude. Qne method of determining which way the 
weights on top of gyro should be moved is: to ad- 
just for lateral or transverse precession, move 
the weights on the longitudinal or fore and aft 
screw, Move the weights forward if the cross 
hairs precess to the right. Move the weights to 
the rear if the cross hairs precess to the left. 
To adjust for fore and aft precession, move the 
weights on the transverse screw, Move weights to 
left if cross hairs precess forward. Move the 
weights to the right if the cross hairs precess 
rearward. When moving weights, always count the 
number of turns givem. This will give an approx- 
imation of the amount needed to turn the weight 
for a desired change in precession. Make another 
run as in steps above 

8. When apparent easterly precession is close 
to the same on the two headings above for two min- 
ute runs, take two minute runs on the other two 
headings (easterly precession). When easterly pre- 
cession is approximately eqaal for the four head- 
ings, take four minute runs for fine adjustment, 

Disregard north hook when making adjustment; it 
will be corrected automatically as easterly pre- 
cession is adjusted. |f north hook is excessive, 
or not approximately equal on all headings, it 
probably indicates that the bearings need cleaner 
ing. 
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Precess- 
ion Check 
Of Stabil- 
izer Gyro. 

| 94 

l. Level stand. 
2. Place stabilizer on stand. 
3. Turnon stabilizer gyro and let it warm up 

for thirty minutes. 
4. Turn on torque motor. 
5. Clutch in auto-pilot clutch with stabil- 

ized brush on zero. 
6. |f the gyro does not precess any notice- 

able amount іп 15 minutes, it is all right. If it 
precesses more than 1° per hour (stabilized brush 
moves off zero) rebalance as follows. If it pre- 
cesses clockwise, looking from the top, remove 
some weight from the end opposite the commutator 
and vise-versa. CAUTION: Do not loosen the field 
retaining screws. Do not lose Spacer, under bear- 
ing cap. 
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SECTION XI RESTRICTED 

REVIEW AND REFERENCE INFORMATION 

À. Purpose: 
Confidential letters of instruction are sent 

to this department and to the units working in the 
field for the purpose of acquainting the mainten- 
ance men with newer methods, techniques, and in- 
formation concernigg the units on hand. These con- 
fidential letters of instruction, better known as 
С.і.1., are confidential and must be treated with 
the respect due confidential documents. 

B. Method of Numbering: 
in looking up a confidential letter, one may 

find it marked as follows: (М) -MI-17A. In in- 
terpreting this marking,one finds that the follow- 
ing is true: The (N) means that the letter refers 
to Norden equipment; the ЧІ means that the letter 
was received in the Army fiscal year, I9NI; the 
17 means that the ietter was number 17 received 
in that fiscal year (fiscal year dates from July 
Ist to 30th); the А following the 17 means that it 
is a supplement to letter number |7 and may rescind 
а part of or add to 41-17. 

C. Confidential letters remain in force until re- 
scinded, corrected or replaced. 

„1.1. with which students should be familiar 
are as follows. 

40-3 Interchangeability in airplanes. 
B-40-12 interchangeability of sight and 

stabilizer. 
В- 41-2 Туре Designation of М-Ѕегіеѕ 

Bombsights. 
C-32-2X Interchangeability of Bombsights 

in Bombardment Airplanes. 
C-32-28 Care of Bombsights and Allied 

Equipment Following Water 
immersion. 

А-42- 18 Stabilizer Mounting Screws, М- 
Series Bombsights. 

B-42-30 Modification of Mirror Tilting 
Device M-M, M-5. M-6,M-7 
Bombsights. 

В-42-31 General - Use and Storage of 
Bombsights. 

B-43-5 Calibration of Altitude Knob. 
B-433- i2 Calibration of M-Series pgombsights 
В-43-13 Destruction of Confidential Eq- 

uipment in Combat Zones. 
B-43-20 Discontinuance of Automatic ER- 

ection System. 
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TECHNICAL 
ORDERS 

196 

C-43-27. 

M-H3-15 

Cleaning and Preservation of Bombsights 
Automatic Release Mechanism-Installa- 
tion and Operation Of. 
Dustproofing of M-Series 
Care and Inspection of Bombsights and 
Туре B and C Automatic Рі lot(AFCE) white 
in Storage. 
Cold Weather operation and the Use of 
Heating Covers on M-Series Bombsights 
Bombsight Storage. 

A. Technical orders deal with operation, main- 
tenance or any type of instruction that is con- 
sidered 

(Technical 
"Restricted" rather than "confidential". 

order 11-30-5 discusses the operation, 
maintenance and calibration of the D-8 sight). 
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CALIBRATION TOOLS 

Precision surface plates and leveling tables 
provide a true surface which may be used as a re- 
ference and provide a precision surface upon which 
the precision level may be leveled. 

PRECISION LEVEL. The precision level is used 
to level the stand, stabilizer, vertical gyro and 
the precision mirror. 

The precision level consists of two parts, 
capable by turret nut adjustments of chang - 
ing their relationship to each other. First there 
is the glass tube containing the liquid with its 
bubble. Then there is the base. 

The level has been properly leveled when the 
base is perfectly parallel tó the glass. 

The procedure to accomplish this is to place 
the level upon the adjustable three-legged table. 
(Actually a precision table is inserted between 
the two, but it has no significance other than to 
provide a perfectly flat surface). Then the thumb 
screws of the adjustable table are rotated until 
the bubble is centered. Now two things are true: 
(1) the glass is perfectly horizontal and (2) in- 
sofar as the base is not it has exactly the same 
amount--but opposite--of error in it as has the 
adjustable table. By positioning the precision 
level about 1809, we find out how much this error 
is and are also in a position to remove one-half 
of it with the level and the other half with the 
table. When the level has been turned about 180°. 
the error in the level is now not only equal with 
that in the table but also they are the same and 
not opposite errors. If exactly one-half of the 
error were removed with the level and the remain- 
ing one-half with the table, then there would be 
no need of again turning the level about 1809, 

The level should be checked for accuracy from 
time to time by positioning it on a true surface 
about 1809; if the level is accurate, the bubble 
should be off exactly the same amount in each 
case. 

The precision mirror is used for the feflect- 
ing surface to erect the optics. The mirror must 
be level and is used only in shop calibration. 

Speed indicator (tachometer) is used to deter- 
mine the revolutions per minute (rpm) of revolving 

197 

eFlightManuals.com 



RESTRICTED 

Stop 
Watches 

. 969 
Guage. 

198 

motors and shafts, Follow these instructions in 
using a tachometer. 

(a) Place the tip of the drive shaft of the 
indicator against the center of the shaft arbor 
or spindle of machine under test, so axis of each 
coincides within reason. 

(b) Press the Push Button full depth and re- 
lease it quickly. 

(c) When pointer stops, read the result in 
revolutions per minute. 

(d) Allow at least 5seconds between trials. 

NOTE: . 
The last reading shouid remain on the dial 

until the Indicator has been placed in position 
on the machine under test for a new reading,press- 
ing the Push Button as before. A full push of the 
Button resets the counting mechanism, winding the 
time element, and a quick release starts the es- 
capement instantly. The escapement button should 
NEVER be depressed unless in the act of obtaining 
a reading. 

LUBRICATION: 

Oil the shaft occasionally with a good 
grade of watch oil through hole provided. The 
movement should not be tampered with except by ex- 

perienced instrument repair men. 

Stop watches and interval timer clocks are 
special devices for measuring specific periods 
of time. jt is necessary in checking and adjust- 
ing the bombsight equipment to make use of these 
measuring devices. Handle them with extreme care, 

and do not tinker with the mechanism. 

This guage is used to determine whether the 
movable weight on the A.E.S. is centered. Place 
guage between movable weight and leed screw bear- 

ing bracket. 
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REASONS: FOR VARIOUS STEPS OF CALIBRATION 

Α. Set pedestal reference index. 
|. Pedestal reference index is determined to 

align the plane of rotation of the point of inter- 
section of the cross hairs with compass heading of 
the grid lines. 

a. Set zero drift in order to remove any 
cross trail tilt in the optics. | 

(1) A tilt in the optics would change 

the compass heading of the plane of rotation of 

the cross hairs. 
2. When "I" is accomplished, set the pedestal 

reference index so that using it as a guide the 
sight and stabilizer may be positioned accurately 
to either side 909 or around a complete 180°. 
B. Establish grid lines on true heading. 

I. іп "A" above, the plane of rotation of the 

point of intersection of the cross hairs is align- 
ed with the compass heading of the grid lines (and 
the sight and stabilizer are fixed to the stand in 
this position во ав to maintain this relationship). 
Maintaining this relationship, rotate the base of 
the stand until the grid limes (and therefore the 
plane of rotation of the point of intersection of 
the hairs) are aligned with one of the cardinal 
headings). 

a. Steps "А" and "В" are not necessary 
except for precession runs. 

(1) Step "А"; makes it possible to 
switch quickly from one cardinal heading to another, 

(2) Step "B*: |f precession runs are 
made on cardinal headings, either--but not both-- 
the gyro gudgeon bearings or the cardan gudgeon 
bearings will tilt as a result of apparent easter- 
ly precession. By using only one set of bearings 
at a time, it is possible to approximate standard 
figures for easterly precession and north hook. 
if the sight were not on a cardinal heading, both 
sets of balancing weights would have to be used in 
order to make corrections, and it would be im- 
possible to calculate how much to rotate each 
weight. 
C. Check Alignment of Vertical Cross Hair. 

|. This check determines whether the plane 
of rotation of the optics is along the same com- 
pass heading as the fore and aft cross hair. 

a. This must be or it would be impossible 
to set up course. The optics must be driven along 
the same heading as that of the fore and aft cross 
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hair or the latter will drift off the target. 
b. Test may be made with tilt in optics 

because regardiess of the amount of tilt, this re- 
lationship between the plane of mirror rotation 
and the plane of rotation of the fore and aft 
cross hair remains exactly the same. 
D. Synchronize the Trail Arm With the Cross Trail 
Mechanism. 

|. PURPOSE: To have the eccentric stud pos- 
itioned at exact center of the sight stem with 

the trail arm resting at zero miis. 

a. When the trail arm is positioned,trail 
is set in the trail mechanism and the cross trail 
mechanism. The trail arm is set off from zero. 
but trail in the C. T. mechanism will not be set 
in from zero unless the eccentric stud is centered 

when the trail arm is at zero. 
b. When the sight stem iocking pin is 

removed and the sight stem rotated, no tilt in the 
optics will occur if the eccentric stud is center- 

ed. 
E. Align Dovetail Parallel to Fore and Aft Axis 
of Stabilizer. 

|. Тһе dovetail must be aligned parallel to 
fore and aft axis of stabilizer or, else with zero 

drift (no cross wind) there will be a cross trail 

tilt of the optics occasioning a deflection error. 
2. When the dovetail is aligned, with zero 

drift, moving the eccentric stud backward and for- 

ward does not cause any tilt in the optics. The 

optics will tilt if the dovetail is misaligned or 

zero drift is not present AND if trail is set in 

the С.Т. mechanism. 
F. Precision Level. 

|. The precision level consists of two parts, 

capable (by turret nut adjustment) of changing 

their relationship to each other. The component 

parts are the glass tube, containing the liquid 

and bubble, the adjusting nuts and the base. 

2. Тһе level has been properly leveled when 
the base is perfectly. paralled to the glass. 

3. The procedure to accomplish this is to 

olace a 3-legged precision table on a 3-legged 

adjustable table, and then the levei upon the 

3-legged precision table. The thumb screws of 

the adjustable table are rotated until the bubole 

is centered. Now two things are true: (1) The 

glass is perfectly horizontal and (2) insofar as 

the base is not, it has exactiy the same amount, 

but opposite error in it as has the adjustabie 

table. Turning the precesion level 1809 is a means of 
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determining this error, and it is also in a posi- 
tion to remove one-half of the error with the 
levei and the other haif with the table. When 
the level has been-turned about 1809, the error in 
the ievel is now nct oniy equal with that in the 
table but aiso they are the same and not opposite 
errors. |f exactly one-half of the error were re- 
moved with each the level and one-half with the 
table, then there would be no need of again turn- 
ing the ievel about 1809, 

4, Тһе ievel shouid be checked for accuracy 
from time to time by positioning it on a flat sur- 
face and turnedi809; if the level is accurate, 
the bubbie shou!d be off exactiy the same amount 
in each case. Always mark first position of levei 
on table and always place on same spot when turn- 

ing it 1809. 
G. Level heed of stanc. 

| l. The aim is to make the plane of rotation 
of the head of the stand exact'y in the horizontal. 

8. if it were not, when the sight was 
changed from one cardinal heading to another while 
making precession runs, the point of bearing con- 
tact would be changed. Since bearings are not per- 
fect, this might result in different readings. 

b. Many maintenance men omit this step 
as one of minor consequence. However, it is brief- 
ly accomplished and should be included. One level- 
ing can last for numerous calibrations. 
H. Level Stabilizer. 

|l. Our aim here is to erect the sight stem 
bushing to the true vertical. 

a. This step is necessary in connection 
with precession runs and in the division of back- 
lash when using one of the reflection methods in 
the erection cf the cross hairs. 
l. Wedge Gyro іп The Vertical--Procedure. 

i. With no tilt in the С.Т. mechanism, the 
gyro and fore and aft hair should occupy the same 
reiative position to the vertical. This is because 
the fore and aft hair should at all times be in 
the vertical except for any tilt occasioned by the 
C.T. mechanism independent of the gyro. The gyro 
is always retained in the vertical by centering 
the gyro leveling bubbles--and it must then be 
assumed, if deflection error is to be avoided. 
that the fore and aft hair is also in the vertical 
except as mentioned. 
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2. First wedge the gyro in the transverse 
plane, that is, wedge the gyro housing so as to 
remove ali! tilt. 

a. Select two thin or siim wedges for 
this purpose. Wedges should be free o? indentat- 
ions. 

3. Use the gyro bubbles as a guide. po not 
yet employ the precision level. 

Ц, Position the wedges firmly; but this will 
be done by a considerable number of light taps 
with a mallet ratner than by a few heavy blows. 

5. Use a long slender fiber drift and mallet 
to tap the gyro housing (if erecting in the fore 
and aft plane). Again make certain a considerable 
number of light taps are employed rather than a 
few heavy blows. 

a. This tapping will be done to center 
the gyro bubbles. 

6. Only after the transverse bubble has been 
centered will the attempt be made to erect the 
gyro in the fore and aft plane. 

a. Wedges for this purpose will be thicker. 
b. After this operation is complete, de- 

termine whether the transverse bubble is still 
centered. 

7. The precision ievei may now be used. 
a. Mount the 3-legged precision table upon 

the gyro housing. Upon it place the precision 
level (previously ieveled) so that it will give 
a reading for the transverse piane. 

b. Using fiber drift and maiiet, tap gyro 
housing lightiy until the bubble of the precision 
level is centered. 

c. Check constantly to determine whether 
the precision ievel is actually level by turning 
it 1809; the bubble should occupy the same rela- 
tive position in each case. 

d. Turn the precision level 90° so that 
it reads in the fore and aft piane. Follow the 
same procedure, 

e. Finally turn the precession level back 
909 so that it reads in the transverse plane and 
check to see that the bubble stiil remains center- 
ed. 

J. Erect Telescope Transverse Cross Hair To The 
Vertical. 

l. The object is to position the transverse 
hair in relation to the gyro with the gyro verti- 
cal; that is, with the gyro in the vertical and 
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the telescope quadrant at exactly zero, the trans- 

verse hair should be exactly zero. This relation- 

ship must exist because otherwise the position of 

the telescope quadrant from its zero degrees set- 

ting will not be exactly the same as the sighting 

angle іп degrees. And this would mean range errors. 

2. To displace the transverse hair: 
a. t has been found best to leave the 

rate end on, remove the inspection plate, and 

slightly rotate (open) the optics until the screw- 

driver can reach the eccentric screw. 

K. Two Things Must Be In Proper Relationship To 

Each other in The Erection Of Either Hair To The 

Vertical. 
a. First there is the image of the lower 

portion of the telescope tube. (Use rear image for 

models later than M-3). This image is aiways 

found upon the precision mirror at a point where 
a line drawn perpendicular to the precision mirror 
from the lower portion of the telescope tube (or 
its reflection from the rotating mirror in the 

case of models later than M-3) intersects the pre- 

cision mirror. 
b. Second, there is the matter of aiming 

along the cross hair in exactly the same manner 

one aims a gun. The cross hair is analogous to 
the front gunsight. It is not reflected. 

(1) There are here two points of 
reference: (1) the position of the eye and (2) 
the position of the cross hair. The eye should 
be positioned along the axisof the telescope tuber 

Peep sights are used to facilitate this. The fore 

and aft cross hair is positioned by tilting the 

optics laterally; the transverse cross hair is 
positioned by opening &nd closing the optics. 

(a) |n this paragraph, the dis- 
cussion will be limited to the M-3 and earlier 
series. The telescope tube wil! be moved about 
until the line of sight established by the posit- 
ion of the cross hair being erected exactly divid- 
es the image. When this is finally accomplished, 
the telescope tube will be found to be at right 
angies to the mirror. rhe cross hair has then 
been erected to the vertical--PROVIDED the pre- 
cision mirror is horizontal. Suppose the pre- 
cision mirfor was not horizontal. The telescope 
tube will still take a final position at right 
angies to the surface of the precision mirror. 
BUT naturally it will not then be in the vertical, 
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(b) The discussion is limited to 
series later than M-3. The telescope tube on 
these series cannot move in the fore and aft piane. 
They сап be moved laterally and therefore all that 
has been said in the preceding paragraphs applies 
to the erection of the fore and aft hair of these 
later series, And what has been said in the pre- 
ceding paragraph also applies to the erection of 
the transverse hair of these later series pro- 
vided that it be understood it is the line of 
sight along the transverse hair as reflected that 
it is being sought to erect to the vertical. 
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DEFLECTION AND RANGE ERRORS 

it has been stated that if the bombsight were 

accurately calibrated and the bombardier properiy 

synchronized that the bomb would hit the target. 
However, unless the above is true there will exist 

bombing errors. Some of the bombing errors most 

frequently encountered are caused by incorrect 

calibration апа: setting in of bombing data. 

The deflection and range errors given below 

are not all the possible errors but those most 

frequentiy encountered. 

Where the bomb strikes to either side of the 
collision course, the bombing errcr, to that ex- 
tent, is a deflection error "right" or "left". 

Where the bomb strikes to either side of a line 
perpendicular to the collision course and which 
intersects the target, the bombing error, to that 
extent, is a range error "over" or "under". Α 
bombing error which is a combination of a deflect- 
ion error and a range error is called a circular 
error. 

Normally deflection errors are attributable 
to a tilt in the optics which is incorrect (either 
tco great or too smail) for the given conditions. 
However,deflec. ion errors may occur either because 
the equipment is so faulty it is impossible to 
"set up" the proper course or else because the 
operator's technique is so faulty that: he cannot 
ΜΕ; аа ILU. 

А thorough understanding should бе had of 
the construction and operation of the cross trail 
mechanism. Any transverse movement of the cross 
trail carriage in relation to the bombsight case 
will cause a tilt of the telescope cradle. 

The transverse movement of the cross trail 
carriage, in relation to the bombsight case, will 
occur when the azimuth heading of the sight and 
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Causes 
of De- 
flection 
Errors: 

A.Dove- 
tai | 
Misal- 
igned 
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stabiiizer change in relation to each other. Thus 
if the plane turns in azimuth independent!y of 
the sight, or the sight is turnedindependently of 
the plane, the cross trail carriage (and optics) 
will move. 

The construction and operation of the course 
knob assembiv and how the fore and aft hair is 
stabi.lized in azimuth should be understood. The 
stabilizer gyro through the bombsight clutch sta- 
bilizes the stabilized sector in azimuth. The 
stabilized sector is meshed with the turn worm 
(а part of the course knob assembly), and imparts 
its stabilization to the turn worm. Since the 
turn worm is an integrali part cf the bombsight 
case, the entire bombsight is stabilized in azi- 
muth. 

Ás regards course there is the relationship 

between three distinct azimuth headings that 
should be known. First there is the azimuth head- 
ing of the longitudinal axis of the plane. Second 
there is the actual line of flight of the plane. 
This latter is also the ground track. The angle 
between these two azimuth headings is of course 
the drift angle. Third there is the azimuth head- 

ings of the fore and aft hair, i.e. azimuth head- 
ing of the line of sight. If the azimuth heading 
of the line of sight is not exactly the same as 
that of the line of fiight, then drift is still 
present and befOre a course can be set up and HELD 
it is necessary to "kill drift", [n every case 
the azimuth heading of both the line of sight and 
the line of flight must be the same or parallel. 

The dovetail is misaligned when its fore and 
aft axis is not parallel to the fore and aft axis 
of the stabilizer. With zero drift the transverse 
axis of the bombsight case wil! be at 909 to the 
fore and 'aft axis of the stabilizer. Naturally 
with zero drift reading, there should be no tilt 
in the optics. With the trail setting in the Ο.Τ. 
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mechanism, there will be a tilt in the optics if 
the dovetail is misaligned. That is, the eccen- 
tric stud will not move rearward parallel to the 
fore and aft axis of the stabilizer; it will move 
to either side of this axis and consequently to 
that extent it will carry the C.T. carriage to 
either side and thereby tilt the optics. 

A clockwise-misalignment of the dovetail 
causes Aghi bombing error and a counter clock- 
wise misalignment causes a left bombing error. 

When.the trail arm is:rctated, the eccentric 
disc, and with it the eccentric stud, are displac- 
ed rearward. If the trail chart for e grVén 
bombing problem calls for 50 mils trail, the ec- 
centric disc, after the trail arm has been set at 
50 mils on the trail plate, should rest. to the 
rear of center of the sight stem the exact dis- 
tance for 50 mils. if the eccentric stud did not 
rest at exact center of the sight stem when the 
trail arm was at O mils, then when the trail arm 
is positioned to 50 mils the eccentric stud will 
not rest the distance to the rear of the sight 
stem that corresponds to 50 mils. 

If the eccentric stud геѕіеа to the rear of 
the center of the sight stem when the trail arm 
wasat O mils, excessive trail will resuit in the 
cross trail mechanism. 

Excessive trail in the cross trail meco2n.i6m 
ë TENEO aqapana E E: ο sa bir er aai ών с Ж 

will always give ап upwind error. Too little 
trail in the cross tratt chanism will always 
μ.ο hae TU AM rti ns ZR rie nc IR SAN AR Uns M Cdi ak s LOC КЕ 

give a downwind error. 

The stabilizer is misaligned when its fore 
and aft axis is not parallel to the fore and aft 
axis of the plane. 
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D. Failure 
to Erect 
Fore and 
Aft Hair 
Properly. 
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Even with the stabilizer misaligned, if there 
is zero drift, that is, if the transverse axis of 
the bombsight case is ‘exactly at 90° to the fore 
and aft axis of the stabilizer, there will be no 
tilt in the optics. 

If the stabilizer is misaligned, when the 
fore and aft hair is made parallel to the fore 
and aft axis of the plane, there will be a drift 
reading. And the presence of drift wili, of 
course, result in a tilt in the optics. This 
tilt, which should not be present, will cause a 
deflection error. 

If the stabilizer is. misaligned. clo Ski: euer ree EN ре 

the bottom. EN the..optics willbe 4. pev 
left and the deflection. error.wil! be. io the > right. 
ων. 

Tt the stabilizer is i misaligned. „counter clockwise, 
the bottom of the optics will be tilted to the 
right and the deflection error will be о. the | left. 

If the fore and aft hair does not rest in the 
vertical with zero drift and zero trail in the 
C.T. mechanism, a deflection error will occur. 
This would be true even though the gyro rested 
in the true vertical at the time the hair was 
being erected. ІТ the gyro were out of the true 
vertical in the same direction and for the same 
amount that the fore and aft hair was improperly 
erected, then there would be no cause for a de- 
flection error. 

One of the most common causes for improper 
erection of the fore and aft hair is failure to 
have the reflecting surface level. 

Even though t^e fore and aft hair were er- 
ected to the vertical with zero drift and zero 
trail in the C.T. mechanism and while the gyro was 
in the true vertical, if at this time the trans- 
verse bubble is not centered, a bombing error is 
bound to occur in actua! operation of the sight. 
This is true as long as the leveling bubbies are 
used and there is no automatic erection system 
capabie of constant operation. The student should 
be ар le to state the kind of bombing error which 
wou!d occur; first, if the transverse bubbie in 
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this case rested to the right; second, if it rest- 
ed to the jeft of center. 

The retic:ie is ovt cf alignment when the 
compass heacing of the fore and aft hair is пої 
exactiy the same es ihe compass heading of the 
piane of rotation of the optics--cf the mirror in 
case cf the М-8, 

The students may engage in discussion relat- 
ive to the extreme ciffic сізу in setting up a 
course--in faci it wouid be а practica: imposs- 
ibility. They shouid aiso consider both clock- 
wise anc courier-ciockwise mis&iignment x the 
reticie relative to the nature of the defiection 
error which wcuid most !ikely occur. 

A range error is caused by improper time of 

bomb reiease. 

For any given altitude, veiocity of closure, 
airspeed (C!AS) and trai! value cf the bomb, there 
is but one correct point (i.e. time) of bomb re- 
lease. 

The Norcen Bombsight is constructed so that 
the dx of bomb reiease occurs when the index of 
the t 'езсоре Guadrant coincides with the index of 
the pate quacrant. CRT ee of discussi ion, 
assume this io be the me as when the oncoming 
te:iescope cuadrant οτε he stationary rate quad- 

H 

4 + 14 ; + thi m+ + + + rant. it is at this "e p: that the automatic res 
toy $£ 

in ihe Norden Bombsight the time of bomb 
release cécvendcs on three things: 

ie the position of the rate quadrant. 
2. ihe speedof drive of the telescope quad- 

rant. 
3. The position of the tel escope quadrant 

relative to the position of the transverse hair. 
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QUADRANTS DRIVING TOWARD RELEASE 

RATE QUADRANT POSITIONED 

CONTACTS 

FIG. 68 
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in Fig. 68. the three relationsnips upon which 
time of bomb release depends are shown. The rate 

quadrant doces not drive. it ἐς moved from zero 
tangent function counter clockwise simpiy by rota- 
ting the rate knob, and when moved counter clock- 
wise it wi!!! assume a position ístetionary, when 
rate knob action ceases) coser to the 

telescope cuacrant. The telescope quadrant is 
moved from zerc sighting argie 50 maximum Si ight- 
ing angie ὃν moving the telescope quadrant counter 
сісекмісе, Тһе counter clockwise movement of the 
teiescope cuadrant is accomplished bv rctating 

either the cispiacement or IR knob. The tele- 
cope moter wil! drive the :e!escope quadrant oniy 

in a clockwise direction, xs toward the rate 
Quadrant cr toward zero. 

I. Rolier not zeroec, i.e. roller above or 
below disc center with zero rate and zero trail. 

a. After trai! has been set in, the 
тойіет wili rest higher (if above 
center) than it should upon the disc. 
The rate mechanism then takes the 
roiler up the rest of the distance 

to point of synchronization. If the 
iler wer e above center of the disc 
ith zerovaiue for trail and rate). 

h dispiacement of the roller by 

it 

iw 

he rate mechanism wil! be less than 
should be and wi!! therefore not 

bring the rate quadrant downward to- 
ward the oncoming telescope quadrant 
as far as it should, and therefore 
a iater release results. The bomb 
wil! not strike the target; there 
will be gn "over". If the roller 
were belcw the center of the disc 

(with zero «lue for trail and rate), 
the dispi&cement of the roller by 
the rate mechanism would have to be 
moretoplace the roller at the point 
of synchronization and thersby pos- 
ition the rate quadrant at a great- 

LM M LL 
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2. 

3. 

er tangent value. The bomb will be 
released too soon and a "short" would 
result. 

Worn Roller. 
as Whentrail has been set in, the rol- 

ler will rest upon the disc theprop- 
er distance upward for trail. but 
since the roller is of smaller cir- 
cumference, it obtains its necess- 
ary R.P.M's for synchronization at 
a lower point on the disc. This 
means the rate mechanismis displaced 
less (used less) than it should be, 
and this means that the rate quad- 
rant is not at the correct dropping 
angle for the given altitude, velo- 
city of closure, and trail value of 
of the bomb.The result is an "over". 

Slipping Roller. 
а, As in"2 there is no difficulty with 

trail, but since the roller slips, 
in order to obtain the necessary 
roller R.P.M's to synchronize, the 
roller will have to be raised high- 
er up on the disc than otherwise. 
The result is excessive use of the 
rate mechanism, and the rate quad- 
rant will have been brought down- 
ward too far toward the oncoming 
telescope quadrant. 
(1) This isone of the three cases 
in which it is impossible to synchr- 
onize. This is only because roller 
slippage is neverat a constant rate; 
itincreases as the optics approach 
zero degrees because of increasing 

turn spring. 

orrect Disc Speed. 
Theceorres* rotier R.P.M.'s tar Suma 
Chronization w 08 ора: лај with 

the ro тат арһат πες 93^ πος Sw 
a 2150 ste8ac 97 τος 19% voe ος 

a disc $9884) upon the disc Таса 
either toc much «στ tse 22% а dise 
бпезіізот VOS QUIS га Lier fos Заат 
а disc speed! use от the rate тесл- 

anism is occasioned., 
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B. Incorrect 
Speed of 
Drive of 
Telescope 
Quadrant. 1. This can occur if the unit is properly 

calibrated or it can occur because the unit is 
improperiy calibrated. If the former, it is the 
operator's fault: he has failed to use his rate 
correctiy and not synchronized. Thus, he will 
use either too much or too littie rate, and there- 
fore the rate quadrant wiii aiso be incorrectly 
positioned. [+ he puts in too much rat not only 
will the telescope auadrant drive tico fast but 
also the rate quadrant will be positioned down- 
ward too close to the telescope cuecrent, both 
errors causing, by cumulative effect, an early re- 
lease. Just the opposite is true for too little 
rater 

2. How miscalibration can cause too fast or 
too slow a rate of drive of the optics, that is, 
of the telescope quadrant, will be seen from point 
"C" beiow. The important thing to remember is that 
incorrect speed of drive of the telescope quadrant 
never exist alone; it is alwáys accompanied by 

the error in "A" or "В". 

бл 
Аз 

< 

C. The Pos- 
ition of the 
Transverse 
Hair is Out 
of Relation- 
ship to the 
Position of 
the Telescope 
Quadrant. l. Тһе transverse hair should be at vertical 

when the telescope quadrant is at zero. If it be, 
say, 39 forward of vertical, then if the sighting 
angie happens to be 400, the telescope quadrant 
will be positioned at 37°. In other words, the 
telescope quadrant would-have to move only 37° ften 
its initiei zero degrees position in order that 
the transverse hair, which begins 39 forward of 
vertical, rest upon a target ЧОО away. If the 
actual sighting angle be 40°, then of course the 
telescope auadrant should then be at HOO. This 
erroneous position of the quadrant (notice that the 
optics cannot be said to be at an erroneous posi- 
tion because they have to be open to the true 
sighting angle to rest upon the target) causes too 
early a bomb release for. two reasons: (1) first 
the telescope quadrant is positioned 3° too close 
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to the rate quadrant and for that reason would 
arrive at the set actual range angle position of 
the rate quadrant too soon; (2) second, because of 
the acceleration of the rate of drive of the tele- 
scope quadrant, it wili be~traveliing too fast 
toward the rate quadrant; that is, the sighting 
angle changes more slowly at MO? than at 37°, but 
the optics are being driven at a rate for а 379 
sighting angle. 

2. The same reesoning leading to an opposite 
conclusion is followed where the optics are to the 
rear of vertical when the telescope auadrant is at 
zero degrees. 

3. When the position of the transverse hai- 
is out of relationship to the position of the 
telescope quadrant, it is obvious that the optics 

will not be driven toward vertical at the samc 
rate that the sighting angle changes. This is 
because of the acceleration of the rate of drive 
of the telescope quadrant. The auadrant will 
drive at the same rate as the sighting angle 
changes only when it is set the same as the sight- 
ing angle. Therefore, this is another of the three 
cases in which synchronization is impossibie, and 
it is the most important exampie. The remaining 
example is that of erratic disc speed. 

ц. Тһе transverse hair may be in the verti- 
cal with the telescope quadrant at zero, and yet 
when the optics are being opened toward maximum 
sighting angle, the transverse hair may get out of 
relationship to the telescope quadrant. This will 
occur only when a piece of foreign matter is on 
one of the sheaves and it begins to contact the 
cable when the optics are opened up to that point, 
or it will occur where there is a kink in the 
cable and only then when that kink begins to con- 
tact one of the sheaves. The transverse hair 
should always be at exactly the same settina as 
the telescope quadrant throughout the entire 
range of the telescope quadrant. 
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BEAM AND TAPE 

Á. Reason for Use. 
in this procedure the purpose is to simuiate 

the flight of the piane at a certain speed, aii- 
іішде and using a certain bomb cf a given А.Т.Ғ. 
The bombsight is actuaiiy used in this test exact- 
iy the same as on a bombing run to determine ex- 
асі!у where the rate quadrant wi!i be positioned 
under the given data; and to demonstrate how the 
bombsight scives the bombing problem mechanically. 
Then the same problem is worked out mathematicaliy 
to determine exactiy at which position the rate 
quadrant shou!d be for those circumstances. In 
this way, it can be determined whether or not the 
rate end is solving the bombing problem correctly. 

B. Set Up Beam And Tape. 
l. Level stand and stabilizer. 
2. Wedge gyro to true verticali. 
3. Check vertical of optics. 
N. Level beam. 

1000 mil method of teveling beam: 
Set telescope indicator at exactly 

zero. Slide steel scale on peam so that the zero 
of the beam comes underneath tne transverse hair. 
Set teiescope indicator at exactly 45°. Raise or 
lower the end of the beam until the 1000 mi; mark 
on the steel scale comes exactly underneath the 
transverse hair. 

C. Model Problem and mathematicai Solution. 

|. Given: 
Altitude 15,000 ft. 
Actual time of fall 35 sec. 
Trail in mils, 70 mils 
Ground Speed. 150 knots 

Actual range Angle (in tan func- 
tion ) that would be correct for 
Such data. 

3. Solution: 
Tan function of Actual Range angle 
equals Actual Range in feet divided 
bv the Altitude in feet. 
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G.S. miles per hour =G.S. knots хі, [5 
G.S.feet per sec.= G.S. miles per hrs. 
times 1.487 
W.R. in ft.= G.S. in ft. per sec.times 
Α.Τ.Ε. 
Trail їп ft.= Alt. x T in mils. 

1000 
A.R. tn ft. = W.R. in ft. - Trail in ft. 

Thus: 

150 knots x 1.15 = 172.5 MPH G.S. 
172.5 x 1.467 = 253.06 ft/sec. G.S. 
253.06 x 35 MEN = 8857.1 ft. W.R. 

15,000 (alt.) „ 70 = 1050 ft. trail. 
1000 

8857.1 — 1050 = 7807.1 ft. A.R. 
Z8ÇG7,.,1 2.5205 tan function A.R. angle 
15000 

D. Same problem and mechanical Solution by Sight. 
|. Given: Same as above. 
2. Find: Position of rate quadrant (A.R. 

angle) in tan function. 

3. Solution: 
a. et tape speed. 

| Determine tape speed (analogous to 
ground speed) in mils per second. To do this di- 
vide G.S. ft/sec. by thenumber of feet subten- 
ded by one mil at that altitude. At 15,000 ft. 
one mil subtends І5 ft.--and in one second 253.06 
feet are covered (see above )--and there are 15 
feet in each mil, so that tape speed mils/sec. 
equals 16.88 mils. 

2) For a more accurate setting of the 
tape, multiply this amount by any number of sec- 
onds so long as the answer stays within the limits 
of the steel tape (1800 mils). Using a stop watch, 
require that number of mils for the chosen number 
of seconds to pass a given point. 

b Set Disc Speed into Sight. (divide 
bombing constant by А.Т.Е.). Aiso set trail in 

с. Set maximum sighting angie, turn on 
teiescope motor, and synchronize o^ some mark on 
the tase. Synchronize unti! the transverse hair 
*aoiiows the mark from maximum to minimum 

с Read the position of іле rate quad- 
rant. This can be done bv referring to ihe scaie 
onzosite the rate quadrant, bu inis wiji give 
oniy a rough tan function reading Á more accur- 
ate method of ascertaining tne tan function posi- 
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tion of the rate quadrant is to sight through the 
optics after positioning the telescope indicator 
Opposite the rate indicator and read the number of 
mils on the tape at the point upon which the 
transverse hair lies. Then divide this number of 
miis by 1000, and the exact tan function position 
of the rate quadrant will be revealed. 
(NOTE: If the transverse hair is out cf relation- 
ship to the position of the tel. quadrant, then 
the exact position of the rate quadrant will not 
be revealed by the use of the more accurate method 
just cited. іп case of any discrepancy between 
the mathematical and mechanical answers, this 
should be first checked for.) 

e. Compare the position of the rate guad- 
rant, as actually found to exist in terms of tan 
function in the bombsight, with the position of 
the rate quadrant as it should exist according to 
the mathematical computation above. 
E. If the results are consistent but in error, 
for example a5mi! plus error exists at all points 
the usual cause are: 

(1) Roller пої zeroed. 
(2) Worn roller. 
(3) Calibration of the trans- 

verse cross hair. 
F. |f the results are inconsistent, showing pius 
or minus errors erratically,sheaves should be 
checked for dirt in the grooves, and the cable in- 
spected for kinks or enlarged diameters. Large 
errors in the direction of increasing dropping 
angles, should lead one to suspect that the disc 
is not correctly transmitting its rotation to the 
roller. if records are kept of the values found 
at each 50 hour inspection, incipient troubles 
may be discovered. 

(1) Slipping rolier. 
(2) Erratic disc speed. 

G. Repeat with different problems to give a 
wide range of dropping angles. 
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4849 - Operation of the МЕ, 5. 8 and 7 
Sights. Students should become 
*#5Guminte- wath the materijai if 
πως ο B ua us TI 

«АЯЛ we Be nteranza of the ΜΗ Б, Ἔ eas 
7 sights. Additional points can- 
ον EE ге ntenance wil! be сала 
p um š phiet. 

- брат : jf the MS signi, 

~ Ма of іле МЗ si a 

no 83 iettšrs of instruction shouid сатав 
722 at this time, so that the student may 
s2quainted with information relating to 

additional informatica not contained 

menclature. 

Compass card. 
Wind x 
Adjustable scale (ballistic coefficient of 
the bomt). 

Upper knob jocks the compass card to the 
plate. 

Lower knob locks the wind gear to the com- 
pass card. 

Drift bar. 

Scaie on the right of the drift bar is 
ground speed, 
Scale on the left of the drift bar is the 
adiustable scale. 
Drift pointer is at the lower end of the 
drift bar. 
underbar is the true air Speed scale. 
The wind gear and the wind arrow are join- 
ed together. 

Wind scale. 

меп: 

Urift on two headings. 
Compass headings upon which drift readings 
were taken. 

True air speed in miles per hour. 

Find: 
The dropping angie. 
Drift on any heading. 
Ground speed on any heading. 
Direction and velocity of the wind. 
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D.  Assembiy. 
l. The instructor will bring out several of 

low altitude attachments and have the stu- 
dents attach them to the stabilizers, dem- 
onstrating the method for synchronizing the 

low altitude attachment before installation. 

VAULT The following material is available to the 
MATERIAL students and the instructors. This material is 

found in the vault, or in cabinets in the class- 
room. 

Precession ieveis. 
Clutch pullers. 
-96S gauges. 
T&chometers. 
Interval timer clocks. 
Combination voltmeters and continuity test- 
ers. 
Jewelers! ioupes. 
gititude computers. 
Cardan (disassembly) wrenches. 
Straight wrenches. 
Large compass for blackboard drawing. 
Aerial deadreckoning computers. 
Large drawing of trail and rate mechanism: 
Technical orders pamphlets and C.L.l.s. 
Tripod mirrors, precession level stands, 
and other material for daily use will be 
found in the cabinets in the classroom. 

. Peep sights. 

. Three-iegged tabies and stem tables. 

сл 700 го -— Са ФО 00 45р Oo ron ~- рене 

Wedges. 

| 
| 
| 
| top watches. 0-40 

|. REVIEW The student should be sure that he understands 
OF SIGHT the names, functions and/or adjustments for the 
NOMENCLATURE following: 

A. Rate End (outside). 
Trai! arm. 
Trail plate. 
Tachometer connection. 
Aititude knob. 
Turn knob. 
Drift knob. 
earch knob. 
isplacement knob. 

Rate knob. 
Disc speed shift lever. 
Telescope motor switch. — O O 00 і Ф Сл t£ co № — e э ә е ù 4. а 4 y » * 
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B. Rate End (Inside). 
I. Roller screw spindie. 

Roller carriage. 
Automatic release switch. 
Automatic release finger. 
Lower roller shaft (spline gear) 
Automatic release cam. 
Automatic release notch. 
Rate bevel gear. 
Rack, telescope. 
Search knob bevel gear. 
Telescope drive rack pinion. 
Telescope drive differential. 
Eccentric screw on #I sheave. 
Cable operating sheave. 
Rate rack. 
Ground speed drum and scale. 
Rate quadrant. 
Telescope quadrant. 
Nut gear. 
Disc. 

21. Telescope rack. 
22. Telescope rack drive pinion. 
23. Telescope motor and governor points. 
24, Trail setting gear. 
25. Telescope clutch shaft. 
28. Rate bevel pinion. 

8 5 е s е = a 

= 

5 5 5 а 9 s 

* 

* 
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C. Telescope cradle assembly. 
|, Telescope. 
2. Telescope return spring. 
3, Differential lever. 
M. Turret screw. 
5. Bell crank lever 
8. Gear sector. 
7. #5 sheave. 
B. Cross traii iinkage. 
Ө. Cradle connecting rod 
10. #6 sheave. 

li. Short саре 'double) 
ΙΕ, Cras acc gear sector pointers, index 

D. Balance of sigh 
|. Gyro caziñ} «n20, 
2. Gyro ieveiing knob 
3 Turn worm алс housing 
M, Drift worm and housing. 
5 Drift index 
8, Verticai gyro 
7. Dovetaii. 
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Α. 

3. 

БОРК TOU 

. Eccentric cam and dovetail. 

. Cross trail mechanism or iinkage. 
. Cradie differential lever. 
. Telescope light. 
. AES--if instalied. 

Stabilizer brush. 
|. Moves back and forth across neutral sector. 
2. Moves off continuously in one direction (to 

upper or lower segments.) 
a. Dirt (bearings). 

. Sector fouled or shorted. 
Broken lead to sector. 

. glip ring brush corroded cr cent. 

. Unbalanced gyro. 
Dragging clutch. 
Siow, sluggish gyro. 

n. Slow servo motor. 
Adjustment - clean brushes with carbon tet. 
and check for grounds and shorts. 

Failure of clutches to release. 
|. Corrosion. 
2. Dirt. 
3. Adjustment-keep ciean and dry. 
Sluggish gyros. 
lI. Sticky brushes. 
2. Dirty commutator. 
3. Loose connections. 
M. Flexible iead with broken strands. 
5. Bad bearings. 
6. Adjustments - check and clean brushes, com- 

mutators and bearings. 
Erratic disc speeds. 
|. Governor points pitted--or governor bind- 

ing. 
2. Tachometer drive collar slips. 
3. Motor brush arm sticks on shaft. 
M. Adjustments - polish, tighten, clean and 

cil slightly. 
Telescope Motor stops frequently. 
l. Detective toggle switch. 
2. Poor terminal connections. 
3. Саппоп plug connections loose. 
M. Adjustments - adjust, clean and renew. 

Fit cannon plug and insure contact. 
Stabilized brush won't move when drift knob is 
turned. Pilot cannot keep P.D.i. centered. 
l. Bombsight clutch not properly adjusted. 
2. Moisture or oil in the clutch. 
3. Friction coilar slips. 

. Brush binding on coil. 
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DEFECTS 
AND MAL- 
FUNCTIONS 
(cont'd) 
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5. Adjustments - adjust and clean. Increase 
Clutch tension. 

Βοπο impact is consistently in error. 
|.  Telascope is not property aligned. 
2.  rzorosig^t gyro precesses off because of im- 

proper раіапсе. 
S. Dovetail not aligned. 
u Stabiiizer gyro unbalanced. 
5. Stabilizer not aligned, 
6. Reiease points not aligned. 
7. Quadrants not aligned. 
8. Bombsight cardan out of balance. 
9. Adjustments - send to shop for balancing if 

necessary and calibration. 
Difficulty in Synchronizing transverse cross 
hair on target. 
l. Transverse hair misaligned relative to pos- 

ition of telescope quadrant. 
a. Gyro precession excessive, caused by 

gyro not being properly balanced; ex- 
cessive bearing drag; excessive pendu- 
lousness; excessive flex. lead drag. 

b. Failure to erect transverse hair prop- 
eriy. 
I) Gyro not in vertical when trans- 

verse hair was erected. 
2) Mirror not level when transverse 

hair was erected, 
3) Faulty technique, 

c. Failure to maintain gyro in vertical 
when bombing. 
l) Bubbles are off--need re-shimming. 
2) Faulty technique of bombardier. 

86. Dirt on sheave or kinked cable. 
2. Erratic disc speed. 

8. Is impossible to synchronize. 
3. Roller slippage. 

a is impossible to synchronize. 
H. Adjustments check gyro balance,vertical of 

optics,disc speed, roller slippage. 
Difficulty in Synchronizing Fore and Aft Hair 
on Target. 
|l. Stabiiizer misaligned in plane. 
2. Reticle out of alignment. 
3. Rapid precession of gyro in transverse 

plane. 
a. Gyro not balanced properiy. 
b. Bearings not functioning property. 

U.  AFCES not functioning properly about verti- 
axis in transverse plane. 
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5. Stabilizer gyro not revolving at proper 
speed to maintain stabilization. 

6. Bombsight clutch slipping at too low a tem 

sion. 

7. Servo (torque) unit not functioning prop- 

erly. 
a. improper servo clutch tension. 
b. Oil on servo clutches. 
c. Isolated sector fouled, shorted or poor 

brush contact. 

8. Adjustments check the foliowing and паке 

necessary adjustments: Alignment of stab- 

ilizer; reticle for alignment; balance of 

gyro; speed of gyro; clutch tensions. 

Bombsight gyro not stable. 
|l. Burned out rotor bearing. 

Heavy oil at high aititudes, or gyro not 
completely warmed. 
Soft carbon brushes reducing gyro speed. 
Adiustments check bearings; brush contact. 

urse knobs turn too hard. 
Burrs on worm or gear. 
Tolerance between gears and worm not prop- 

erly adjusted. 
Adjustments: Remove burrs: Adjust toleran- 

* © Со” a 

ces, 
rge deflection errors. 

Sight stem !ock nut not on properly. (М3) 

Sight stem locking plate оозе о improper- 

ly positioned, i.e. dovetaii misaligned. 

Sight stem locking pin not fitted into pos 

ition, or has too much ріау. 
Ч, Adjustment: Check screws in'sight stem 

iocking plate for tightness check fii of 
sight stem pin. 

Erratic bomb release. 
|. Auto-release contact dirty, burned or cor- 

roded, or release finger not properiy ad- 
justed. 

2. Adjustments-clean and service contact. Ad ~ 
iust release finger. 

solated sector burning. 
, Wires to isolated sector touching gyro caser 

. Adjustments-check for ground onleads to is- 
olated sector. This ground will energize 
one of the clapper magnet continuousiy. 

Terminal plugs contacting case. 
|. Faulty installation or fitting. 
2. Adjustments-refit and reinstall. 

mM — r O № — C Fw го . . fo ` 

о 
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SOME A. 
COMMON 
SIGHT 
ERRORS 
AND 
REASONS 
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Qvershooting 
l. Rate quadrant not positioned far enough 

downward, i.e. setat too smali an AR angle. 
a. Preset trail in the rate end. 
b. Roller too small. 
c. Disc speed set in too high. 
d. Bombardier does not know how to synch- 

ronize rate. 
2. Position of transverse hairoutof relation- 

ship to position of telescope quadrant. 
a. Can be caused by improper erection of 

transverse hair to vertical. 
|) Bottomof gyro tilted to front when 

transverse hair was erected. 
2) Rear of precision mirror was high 

when transverse hair was erectec. 
3) Faulty technique in calibrating. 

b. Bottom of gyro tilts to rear when bomb 
ing. 
|) Fore and aft bubble is hich to front. 
2) Incorrect rate of precession caus- 

ing bottom of gyro to move to rear 
rapidly. 

C. Dirt on one of the sheaves-or a kinked 
cable. 

d. Auto-release closing too late. 
е.  Locse terminals leading to auto-release 

points. 
3. Bombardier lacks knowledge of synchroniza- 

tiony and sets in too littie rate. 
a. fhis reduces the speed of drive of the 

telescope quadrant. Rate quadrant posi- 
tioned at too smail an actual range 
angle auadrant. Both of these condit- 
ions work together to cause a late re- 
lease. 

b. Too much trail set in. 
Undershooting. 
|. Rate quadrant positioned too far downward, 

i.e. set at toc,!arge an AR angle. 
a. Disc speed set in too low. 
b. ¿subset traji! in the rate end. 
ба Boiler slips on disc. 

2. Position cf transverse hair is out of rela- 
tionship to sosition of telescope quadrant, 
i.e. latter (at ali or some points in its 
range; is at smalier angle than correspon- 
ding sighting angie. For example, if the 
optics are open to a sighting angle of 409 
the telescope quadrar, indicator will not 
read NOS. 
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a, Can be caused by improper erection of 
transverse hair to vertical. 
l Bottom cf gyre tiited to rear when 

transverse hair was erected. 
ғ 

w 
2) Front of precision mirror was high 
when ir&nsverse hair wes erected. 
З) Fauity techniaque іг calibrating. 

b, Bottom cf gyro tiits to front when bomb- 
"с. 

i) Fore апа aft bubble is high torear. 
2; Тав1%у technique cf bombardier., 
3) Abnormai rate of precession causing 

bottom of gyro to move to front rapid- 
Ру. 

с. Dirt (piece of dirt) on one of sheaves 
which bears on cable when transverse 
hair being erected but does not bear on 
cable when optics are positioned at AR 
angie or wider. 

Bombardier ‘acks knowiedge of synchroniza- 
tion and sets in too much rate. 

Left defiection errors. 
l. 
2. 

3. 

Dovetaii misaligned counter clockwise. 
Transverse bubble high to the left with gyro 
in true vertical. 
|тргорег erection of fore and aft hair to 
vertical. 
a. Bottom of gyro was tilted to left when 

fore and aft hair was erected. 
b. Right side of precision mirror high 

when fore and aft hair being erected to 
vertical. 

Stabilizer misaligned counter clockwise. 
Gyro not properly balanced causing a rapid 
rate of precession of bottom of gyro toward 
rignt. 
Fore and aft balancing weights loose and 
creeping to the rear. 
Cross traii clamp lever turret head screw 
loose; top of telescope creeping left. 

ight detiection errors. 
Dovetail misaligned clockwise. 
Transverse bubb!e high to the right with 
gyro in true vertical. 
improper erection of fore and aft hair to 
vertical. 
a. Bottom of gyro was tilted toright when 

fore and aft hair was erected. 
b. Left side of precision mirror high when 

fore and aft hair being erected to ver- 
tical. 
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POINTS TO 
BE REMEM- 
BERED 

CHECK FOR 
ELECTRICAL 
SHORT 
CIRCUITS 

220 

M, Stabilizer misaligned clockwise. 
5. Gyro not properly balanced causing a rapid 

rate of precessionof bottom of gyro toward 
left. 

E. Constant upwind or constant downwind errors, 
l. Former caused by pre-set trail in the C. Ta 

mechanism-or by too much trail set in C.T. 
mechanism. 

2. Latter caused by sub-set trail in the CeT 
mechanism-or by too little trail set іп С.Т. 
mechanism. 

NEVER OIL BEARINGS EXCESSIVELY. FOLLOW IN— 
STRUCTIONS. 
DO NOT OIL GUDGEON BEARINGS UNLESS THEY ARE 

LEANED. 
USE NO ABRASIVE ON Α CLUTCH. 
ALL INSPECTIONS WILL BE PERFORMED WHEN DUE. 
ISOLATE ALL ELECTRICAL DIFFICULTIES WITH A CON- 

TINUITY TESTER. 
F. USE A FILE VERY LIGHTLY TO REMOVE BURRS FROM 
GEAR TEETH WHEN NOTHING ELSE IS AVAILAB. Е. 
G. WHEN SIGHT IS MOUNTED ON THE STABILIZER, RO- 
TATE SIGHT (USING COURSE KNOBS) FROM 05 DRIET TO 
MAXIMUM DRIFT RIGHT AND LEFT TO INSURE EVEN WEAR 
OF THE STABILIZED SECTOR. 
H. ALL GYROS MUST BE STOPPED TO CLEAN THE COMMUT- 
TOR 

ТООСУ СО О x 

А 

A. Sight. 
Il. Disconnect motor supply leads at gyro hous- 

ing terminal biock. 
Remove terminal ciip on level clamp. 
With continuity tester, check between the 
gyro housing and the lead of the circuit 
being tested. 

B. tabilizer. 
i. [Insert insulating materiai under the siip 

ring brushes. 
2. With a continuity tester,check between the 

cardan flexible lead termina! block and the 
gyro housing. Move the gyro so the stabil- 
ilizer brush will complete ail Circuits. 

C. Servo. 
i. [nsert insulating material under the Siip 

ring brushes. 
2. Disconnect the field leaa at the grounded 

brush of the servo „otor. Unscrew brush 
holder plug and remove the brush. 

3. Turn servo switch off. 

w ΓΟ 
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M, heck between the gyro housing and the servo 
brush. 

ATTENTION: 
[n checking any circuit for grounds it is 
necessary to remove all ground terminals 
which are part cf the one wire system, AND 

CHECK FOR FAULTY WIRING AND CONNECTIONS. 

a short shaft bearing. À À gudgecn bearing is 
iocked gudgeon bearing is locked by means of a 

n 
i 
flangean d a spacer in corder іс control the direct 
ion of expansion. Expansion, therefore, takes 
place in a direction away from the locked bearing. 

The sight εγτο and cardan, when cold, are un- 
balanced with i, 1000th of their mass to the rear 
and right respectiveiv. When the gyro warms up 
the expension is away from the iccked bearings, 
the mass is again eveniy distributed. 

The following sight bearings are locked: rear 
gyro gucgeon besring and right cardan bearing. The 

right cardan bearing is locked to prevent changing 

cable tension. 
The foilowing bearings on the stabil izer, gyre 

are locked: gyro rotor bearing on the end oppos- 
ite the commutator end and the gyro gudgeon bears 

ing on the isciated sector side. 
When the stabilizer gyro is cold and dead, the 

contact brush shou!d ride upon the upper six voit 
segment c the isolated sector. When hot, the cen- 
ter of mass cf i^e gyro moves toward the commutat- 
cr end and the brush shouic now be on the neutral 
segment, providing that the stabiiizer housing is 
'evei. The gyro gudgeon bearing next to the iso- 
‘ated sector is jacked sa that expansion will not 
change the seating or tension of the brush on the 
isolated secicr. 

А. Replace carton brushes when one quarter inch 
is worn off .compg&red with e new brush. 
B. Керівсе teiescope motor brushes when one is 
worn more than the other, or they do not meet com- 
mutator at 800 angie. 
C. Telescope motor crushes must be in iine. 
D. Never cut pigtails. Foid back one-half inch 
of end of pigtail and retold that in haif. Pig- 
ікііс are cut to exact iength at the factory. 
E. Use no solder on connections. 
F. Motor brushes shouid make 85% contact. 
G. Brush plugs on the bombsight extend one quart- 
er inch. Brush plugs on stabilizer extend 5/16", 
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H. Telescope governor should fali when 159 out of 
the vertical, with tension relieved. 
|. Telescope points arc across top at low speed. 
Farther down, at high speed. 
J. Telescope points make 304 contact. 
K. Altitude knob disc speed |ом-- 101 (plus or 
minus 1/2) to 246 (plus or minus 1/2). High: 918 
to 593. 
L. Slip ring brushes should make 100% contact. 
M. Running temperature of sight gyro is IMOSF, 
N. Run sight gyro 10 minutes after oiling; then 
clean commutator, brushes and brush tubes. 
0. Flexible [6845 should be "S" shaped from car- 
dan to gyro when 3 flexible leads are used; and 
heart shaped when 2 are used. 
P. Never run roller on center of disc unnecess- 
arily. 

. Never use abrasives on roller. 

. Do not use compressed air on bearings. 
. Use crocus cloth parallel to sectors to clean 
isolated sector. 
T. No continuity between sector of isolated sec- 
tors 
U. Isolated sector brush must make 100% contact. 
V. A pendulous gyro has its axis of Suspension 
above its center of gravity. 
W. Too much pendulousness causes wear on parts 
and undesirable turns. 
X. P.D.l. brush should move 5 1/29 in each dir- 
ection, 
Y. P.D.I. brush clearance is .008". 
2. Slippage of bombsight clutch is 18 to 24 
pounds, 

Aa. Slippage of auto pilot clutch is 10 to I2 
pounds, 
Ab. Slippage of drift clutch is 6 to 8 pounds. 
Ac. Slippage of servo clutch is 32 pounds. (min.) 
Ad. Drift pointer clearance is .212". 
Àe. Vertical clearance of sight stem with pin in 
is 003" to .007*, 
Af. End play of turn knob is .003" to .oou", 
Ag. Pigtails must not ground on case. 
ps Nut gear clearance is two teeth or .008" or 
0 mils. 

Q 

R 
S 
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I. When в hypodermic neecie is not available 

for oiling, a piece of smell wire may be used. А 

drop of oil will run down the wire very easily or 

may be picked up on the enc. 

2, in the absence of a continuity tester a 

test light may be rigged up to check continuity. 

Of course no resistance reading can be obtained, 

tut the improvised instrument is an accurate check 

for shorts and grounds. The ‘ight пау be made 

from any available material, even ë flashiight. 

A. Instruction for 12/24 yolt Changeove:. 
J, When shipped from the factory, covers will 

be connected for 24 volt use. 
2. To change from 2M volt wirirg to 12 volt 

wiring: 
a. Holding the terminal biock so that the 

connector cord is down, remove cover of terminai 

block with Philiips Head screw driver. 
b. Loosen the screw at the top of the top 

bus bar on the left hand side, and disconnect the 

heater wire. 
C. Secure this wire to the unused term- 

inal of the top bus bar on the right hand side. 

Draw screw down firmly. 
d. Simiiar!y, disconnect wire from the 

bottom screw of t^e top bus bar on the left hand 
side, and secure it to the top terminal of the 
bus bar directly oeiow. 

e. CAUTIC®: if bus bars are separated by 
fibre separators, oe sure separators are replaced 

to avoid short circuit. 
f. Never roii or fold this cover. 
0. Replace cover. 
h. Prominentiy mark cover,or attachment 

plug, "i2 VYolits". 
3. То change over from 12 Volt wiring to 24 

Volt: ο 
a. Holding the terminal block so that 

the connector cord is down, remove cover of the 
terminal block with Phillips head screwdriver. 

b. Loosen the screw at the top of the 
top bus bar on the right hand side, and disconnect 
ihe heater wire. 

c. Secure this wire to the unused top 
terminal of the top bus bar on the left hand side. 
Draw screw down firmly. 

d. Similarly, disconnect wire from the 
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bottom screw of the top bus bar on the left hand 

side, and secure it to the top terminal of the 

bus bar directly below. 
M. Cautions. 

a. If bus bars are separated by fibre 

separators, be sure separators are replaced to 

avoid short circuit. 
b. Never roll or fold this cover. 
c. Replace cover. 
d. Prominately mark cover, or attach- 

ment Plug, "2M Volts." 

It is sometimes necessary for a maintenance 

man to assume responsibility for the acceptance cf 

units in the field. In accepting sight units or 

other BSM equipment, a set procedure is followed, 

and this part of the supplement might be called an 

inventory check of Acceptance. It is seldom 

that a maintenance man is called upon to assume 

this responsibility, but since it is true in iso- 

lated cases we present this material for his bene- 

fit. 
a. Inventory List of Bombsight Assembly Consists 

0f: 
| Bombsight 
| Directional Stabilizer 
| Bombsight cover. 
| Log book and cover (sometimes sent separate). 

| L.A. Device and bracket. 
2 Precession 2 arts (in log books). 
| Kit of Scales (12) 
| Hand heid disk speed tachometer No. 
| Envelope conta ning release lever iocking er- 

rangement. 

| envelope contrining B.S. coupling collar, 
locking pin and shims(when Bombsight unit only 
is sent.) 

b The ! ntory List Of The Bombsight Calibrat- 
ion Out! | Should Consist of The Following: 

| Pede al, three point adjustment, including: 
inst: ument Panel 
Adapter for M-M sight. 
Revolving head 
Pilot director indicator 
Armeter 
Voltmeter 

| Beam Target Tape, including: 
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Variable speed tape motor 
Take up, target tape 
Steel tape and Silk tape. 
Bracket; target beam attachment 
Bracket, target beam with level. 
M plates, precession grid 
| plate, cross trail MK XV-3 
2 Dust caps | cable adapter for M-3 
| clamp, directional connecting rod. 
4 screws for mounting stabilizer. 
| plumb bob. | Cord connector (3 pole) 
| Table, precesion bombsight, stem bushing 
| Table, precision 3 leg. (Mod. -3) 
| Table, precision 3 leg. (Mod. -M) : 
3 Peep sigts | Master precision level | 
| Mirror, true optical : 
i Platform, observers i 
| chart, tangent with cover 
| Tachometer, disc speed 
| Stop Watch 
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SIGHT 

COMPARISON CHART 

HAS 

AES 

No 

No 

Yes 

Yes 

Yes 

No 
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VOLTAGE 
12у Чу 

Yes No 

No Yes 

Yes No 

Yes No 

No Yes 

No Yes 

S IGHT 
779 

Yes 

Yes 

Yes 

No 

No 

No 
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MAX I MUM 

ING ANGLE 
909 

No 

No 

No 

Yes ̀  

Yes 

Yes 
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BALL BEARING CHART 

FOR M3 TO M9 SIGHTS AND STABILIZERS 

MFGR. NO. 

465837 
465836 

NORMA 46866 
NORMA 4666 
NORMA 4666 

46568 | 
465839 
46568 | 
46568 | 
485682 
465369 
465682 
46566 | 
465564 
465663 
465662 
465831 
465835 
i 200C-005 
1203C- 005 
465837 
465837 
465833 
465838 
486042 
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Telescope Armature Commutator End. 

x κ Governor б 
Tachometer Shaft 

Governor Shaft Outer End. 

Low Altitude Spring Adapter. 

Governor Shaft Inner End. 

Speed Roller 

Telescope Cradle Drum,8oth Sides. 

Telescope Cradle Gudgeon, Both Sides. 

B.S. Cardan Tilting, Locked end. 

Cardan Tilting, Free end. 

Gyro Tilting, Free end. 

Gyro Tilting, Locked End. 

Rotor Armature, Upper end. 

B.S. Rotor Armature, Lower end. 

Stabilizer Rotor armature, Both Ends. 

Stabilizer Gyro Tilting, Locked End. 

Stabilizer Gyro Tilting, Free End. 

Stabilizer Cardan Gudgeon, Lower End. 

Stabilizer Cardan Gudgeon, Upper End. 

Servo Armature, Both ends. 

Servo Intermediate Pinion,Both Sides. 

Servo Cardan Drive,Both Sides. 

Servo clutch Gears, Both Sides. 

Precession Motor, Armature,Pinion end 

Precession Motor, Armature,Commutor end. 
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