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19 Nevember 1943

SUNBET, ?ml;o‘k for Bembardiers, Army Alr Forees Board Projeet No.
7-1) 14,

b o) 3 OCeommanding Gemeral, Arwmy Alr Ferees Tostisal Center, Grlamie,
Plerida,

1. It is requested that the Army Alr Ferees Sehoel of Appitled Tasdies
undertake as a prejest the preparatien of a drafs of & handboek fer bembdar-
diers,

Oopy of latber frem Neadquarters, Army Air Parees, Washingtem, D.C,
dated R Newober 1943, diresting the preparasien of a handbook for bembar-
diers, and eoples of TN 1-258 and & Dembardier's Data Beck from the Sixth
Alr Pores are insloced,

Ss IU 10 doeired that the final report be oempleted and reash this
affise by 11 December 1943,

4 The fimal report an this projeet will Le prepared in sevemteen (17)
eseples,

For the Armv Alr Perees Meard,

B, L. U BANK
Brigadier Gensral, U.8, swmy
$ Inole Bxsoutiwe Directar,
Inel.l = ey of lér fm
l’. "'h. dod e e e e
ic Rov 43, i !_0_("??51011. ¥or i
Insl. 8 = Cy of TM 1-288 D878 .oes a
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THE ARMY AIR FORCES BOARD
Orlanio, Florida

"HANDBOOK FOR BOMBARDIERS"
Army Air Forces Board Project No, (T-1) 14

1, OBJECT: The object of this study is to develop a handbook for
bombardiers containing pertinent datea for comoat bombing.,

2. INTRODUCTION: This study was directed by Headquarters, Army Air
Forces, Washington, D, C, by letter dated 16 November, 1943. The Amy Air
Forces School of Applied Tactics was requested to prepare a handbook for
bombardiers by letter from the Executive Director of the Army Air Forces
Board to the Commanding General, Army Air Forces Tactical Center, Orlando,
Florida, under date of 19 November, 1943. The enclosed "Handbook for
Bombardiers" was forwarded from the Armament Section, Strategic Bombardnent
Division, Combat Operations Department, Anny Air Forces School of Applied
Tactics, AAFTAC, Orland, Florida, 1 February, 1944, and received by the
Aroy Air Forces Board on the same date,

3. CONCLUSIONS: It is concluded that the proposed "Handbook for
Bombardiers" is an excellent study that mests the requirements for such a
mndbook,

L. RECOMMENDATIONS: It is recammended that the enclosed "Handbook
for Bombardiers" be adopted and published in the form of a loese-leaf note-
book. Distribution recommended is one per bombardier, U, S. Ammy Air Forces,
to be included in the regular bonbardier‘s kit,

5. DISCUSSION: Information upon the Sperry S~1 Bombsight is not now
available at Apmy Air Forces School of Applied Tactics. When such informatiorn
becomes available, a section on this bombsight will be prepared and forwarded
to become a part of the "Handbook for Bombardiers,"

6. JINCLOSURES :

a, Directive - ltr. dtd. 16 Nov. 1943 from Hq. AAF, Washington 25,D.(.

b. Handbook for Bombardiers (M-Series Bambsight).

FREPARED BY:
Maj. E. F, Hoover, Jr., Tactics Division, AAF Board.

CQ%D IN BY: ‘
ol, . Montgomery, Jr., Chief Tactics Division, AAF Board.

Col. Ceeil E. Combs, Executive, AAF Board, 7 - “ / -

/ -

APFROVED: - 4 ( / s

For the Army Air Forces Board: ("':,»,j.{____ ; r/t’)z /
¢ £ L. EUBANK
"/\,\D Brigadier Gonoral, U.S.Amy_.
‘\\\ Executive Director.
W
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WAR DEPARTMENY
HEADOUARTERS OF THE ARMY AIR FORCES
: WASHINGTON
November 16, 1943
SUBJECT: Handbook for Bombardiers, AFRDB
TO: Executive Direotor, Apmy Air Forces Board '/

Orlamdo, Florida,

1, It is desired that your office prepare a draft of a handbook
for bombardiers containing pertinent data for combat bombing. This
book i3 not to dupiicate material covered in the recently revisod edi-
tion of Training Manual TM 1-252 (Bombing Aids),

2. It is further desired that any reference to bomb sight maine
tenance, auto pilot maintenmance or armament maintenance be kept to a
mnimmn, including only those things necessary for simple fisld main-
ten ance that could be performed by the mbat bombardier,

‘3, The final over-all dimensiors ard form of the subject hand-
book are to bes determined at a later date. The tensative plan is for
a book 5=1/2 by 8e1/2" in size of a loose-leaf typs, so future changss
and additions may be easily made. Your comments on the type and size
are desired,

b This booklst is to be distributed to all bombardiers as a standard
part of the regilar bombardier's kit,

5. Copies of TM 1-252 and a bombardier's data book fram the Sixth
Air Force are forwarded for your information,

6., In arder to expedite the publicetion and: release of the
booklet to combat air forces, request that this project be cempleted by
15 December,

By command of General ARNOLD:

/s/ 0, P, Wayland
O. P, WEYLAND
Brigo Gang U.S.A,
Acting Deputy Asst Chief of
Air Staff Operations, Commit~

2 Incls: ments and Requirements,,
as listed

Inclosure No. 1

HESIRICTED
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INTRODUCTION:

This handbook is intended primarily to give thc bombardier a quick and

ready roference to procadure used in the ficlds For this rcason the informa=-
tion compiled has bcen given in a highly briefed stylec, whorever the content

permits the usc of this form of prosentation. The handbook should not be con-
sidore'd as a toxt, nor is it comprchensive. Changes and additious may bo made

from time to time as the n.ueds ariss.
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CHAPTER ONE
FUNDAMENTALS OF BOMBING
SECTION I
DEFINITIONS

1. ALTITUDE. In bombing, altitude refers to the absolute altitude or the
actual distance of the ship above Jhe targut.
2. HEADING. The direction in which an aircraft is pointed regardless of

(3

its path over the ground.

.
3

3. | TRACK. ,’Ihewpti;alprojectiorl on-the ground of the aircraft's path.

L. ACTUAL RANGE, The harizontal travel of a bomb, from release to impact

measured on a level with the point of impact,

5. DROPPING ANGIE. (Sometimes called range angle.) That angle at the
airplane between the vertiéal and the target which subtends the actual range.

6. SIGHTING ANGIE. The angle between the 1iné of sight and the vertical
at any moment is the sighting angle at that moment. The sighting angle and
dropping angle are the same only at the instant of release, o

7. .C_LQ. Calibrated indicated air speed, The indicatad reading corrected
for instrumental and installation errors.

| 8, TIAS. Trme air speed. The actual speed of an aircraft relative to the
air; ‘It ::gs. determined, using standard navigation computers, by correcting the
ca].i.brate'd a;.r_speed for dansity, using temperature and pressure altitude cor-
rections. It is used for finding the velocity of the wind, the ground speed,
and the cor?ect trail setting.

9. g@l QF CLOSING. The velocity of approach of an aircraft relative

-

RESTRICTED:
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. to the target. -
10, m. The horizont.l.l distance in dire..tion reverse to the airoraft'a

huding between the point vertically under the aircraft. at the instant of impact

ard the point. of impact.
11, g@ The ang‘l.e at which t.he impact is observed back of the \

vartical under the aircraft, or the anglo back of the plane:which subtends thn

[RRS

trail,

12. CROSS TRAIL. The distance from the track, right or left, that the \
bomb Ialls, dde to the fact that trail is in the direction’ reverse to the head- :
ing and not in reverse to the track, B B ERE

13. RAN(E COMPONENT OF CROSS TRAIL. The distance that: the bomb hits over
the target. due to the fact that the bomb sight. allows for trail .in reverse t.o
the t.rack and ot in reverse $o the heading as it occurs, -«

RIFT AN@ ~ The angle, measured in degrees, between the heading and

the track. : . ‘

15, BALLISTIC OOEFF;CIm . A }xdrrbér Assiéxe‘d tc a bomb. according to i;a
. aize, shape, dnd weight . which is a measure of its air resistance of stream lin-
. S 1ng. It. is determined by provxng ground test. The number is based on an arbi-
o trary :tandard of on@e .. . .

16. TERMINAL VELOCITY. ihat rate of fall at which the air resistance is
equal to the bomb weight and beyond yvhidl no further increass in velocity can
occur. Terminal velocity may be Ause‘:d‘as an expression of the ballistic charact=-
eristics of a bomb, “

e
e

17. TIME OF FALL. Total time it takes bomb to travel from point of release

RES' "ICTED
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19.
20,
2,

22,

24,

1.

23,

* RESTRIGTED
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of - dpact., S

(Note: Time of Fall 13 a furotion of u\e ballistic coesfficlant
: and is set in- the. k type bombaight tirough a quantity
' known as disc spedd.)

M “The’ pambolic curved path traced by a bomb from point of

reloage to point of impact. .

A4 acent

| "
m %

_.sm.-. - _Adjscent

otonuse
As the t.emgont increases so does the ansle.
ELIOC ITY. The rat.o of change of place or position,
\CCEIERF TIOE. The rate of change of velocity.
SEC'PION II
" . CALCULATIONS
‘Snmols:
.'9._. D - distance,
“b, t<time. -
i} é. . & + acccleration.
T'd, T eftrail,
" D4 - dropping angle.
£, DS - dist. speed,

10

B+ | GS™= ground speedi: .. .. o g r

he ' ATF - sctual-bize of fall. )
1, VIF'~ vécwm time of fall,

“]. "R -~ whole range. . : .

- RBEARICARD
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2.

B,

Ke AR - aotwml range,

OT - cross~trail., ’
m. RCCT ~ range compononf. erose-trail,
R, V -~ velocity.
FORWILAE,
a. D=Vt
b. D =1at
e ' VIF z 4 I/ATE,
de ' WR 2 ATF x GS
e. AR = WR ~T
f. AR = (ATF x GS) = T
g+ Tan dropping angle = AR_
o Alt,
h. AR in mils = Tan dropping angle x l,OQO?
L Trail in Foet = Trail in mils x Alt
d.  CT = T ein drift angle, '
ko RCCT = T (1-co8 drift angle).

Disc '.QpQud o 5,300,

==

o Distance mlr!.ler is out from conter of disc is directly proportional

co-‘m: Rk B
n. 'Voloc:l..‘t..zyillbf. roller is directly proportional to GS.
0. 1 mile =.5,280 ft, 1 nautical mile = 6,080 ft, 1 knot = 1 nautical
- 7:,';:;119 per hour,
p- Ten DA = GS x Léz x AT

. To change diss .ai:aed :(décreaae or increase. of DS):
r Amount of change = Error in %a | S
X x DS
RESTRICTED
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Dooreasc in trail sstting used with intervalometer for bomb spacing

Decreagse = 500 x No, of bombs x bomb interval
altitude

1 bubble length = 2°,
17.5 mils = 1°, i.0,, 1 buohle length = 35 mil error.
SECTION' III '
' CAUSES OF ERROR IN SYNCHRONIZED BOMBING

RANGE ERRORS SHORT CAUSED BY FOLLOWING:

8.

jo’

*

2 12 o
[ [ ] [ ]

[ {a)
.

. Telgscope- cable.too.long.

Trail too small.

Altitude tqo low,

DS too slow,

Adr speed too fast.

DA too large.

Ford and aft bubble displaced to the front.

Syﬁdhroniidﬁion too fast,

Roller slippage.
Ship in glide when bomb is released,

REFLECTION ERRORS. TO THI RIGHT- C/USED BY THE EOLLOWING:

o

o

[}

[]23
.

‘I'I!.Il RESTRICTED

4.

. Lateral. bubble off to the left.

Stabilizer twisted clock-wise,

Dove tail misaligned counterclockwise,
Verticnl hair drifting to -the right.

- v
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CHAPTER T™WO
FIEID CHECXS

SECTION I

PREFLIGHT INSPECTION

1. DUTIES. Bombardier officer assigned to plane is responsible for pre-

flight inspsction of boabsight,

2, PREVIOUS TO PRE-FLIGHT INSPECTION. a. Have auxiliary power to plane

connected,

b.

Check log book for 50 and 15 hour inspectlions,

3. PROCEED WITH PRE-FLIGHT INSPECTION. a. Turn stabilizer gyro switch

o 1o

185

engaged.

position,

(t~g

[ ] aad
*

range of disc

Turn bombsight gyro switch ON.
.Check coincidence of the optic indicator.
Test the action of the search knob — telcscope drive cluteh dis-
Test action of telescope drive clutch,
Check axbtended vision knob and leave in normal (full forward)
Uncage gyro and test .action of the levelling knobs. Cage gyro,
Test the antomntic.reléase through the pomb racks.
Check teleséopo motor,
.{1) Turn telescope mutor switech ON,
(2) ‘Ch;ck disc speed control at about five positions throughout
spoeed knob, ‘
(3) Take at least three tachometer readings in cach position.
{4) Readings in each position should not vary more than %% RPM.
(5) Turn telescope motor switch OFF,
Check bubblc and teléscope eross-nair lights.
, ., RES °"CTED : . .
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Chook ddda-t.u.l aligwents -,
(1) Place bumbsight on exact.ly zero drift..

e
LS ] . 5‘... . L,

(2) Place optic indicator op w|ro,
" (3) Sight through optics and. rotate t.rail arm rapidly between
saro and 150 miles, :
(4) Aliow no perceptible latsral motion ef the fore and aft haiw, |
;!._.' Check for zero-trail on cross~trail mechanism.
(1) Remove bombsigzt stem locking pin,
(2) Place the optic indicator on zéro, bombsight on zero drift
and trail arm on exactly zero. '
(3) Sight through optics and rapidly rotate sight stem ckockwise
and counterclockwise. Allow no lateral motion of the fore and aft cross-hair,
(lo) Replaoe bonbught stem bcking Mo,
m. Check 2670 position of the rollet,’ ool :
(1) Place opt.ic 1ndicator on zero. Place rate indicator <1 tan.0S

‘e

ahead of zyro.
(2) set‘trail arm on fifty mils. Sct maximum disc speed,

(3) Engage rate clutch,
"(4) Turn telescope motor switch ON. L
(5) Sight through optics; there should bn no apéa;;ent fore ard aft
motion of the lateral cross-hair, - |
(6) Place the trail arm on, first, 48 mils, then, 52 mils,

(7) Movement of - the- lateral cross-—hair should be just perceptible

foré and aft respectively. -

Lo “Check for roller -s-;l.ippage_;: .

"(1) . set disc speed to- 530 RPM.
(2) Set trail arm at.zaro,

RESTRICTED
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(3) Place rete indicator at tan.3.

(4) With a bombardier's stop watch, check time required for
“optie inddcator to travel from position of rate imdicator to zero sighting.

| | (5) 'I‘.ime should be ten secords plus or minus two-tenths secord.
(6) Range indicator can then be placed at different positions
on the rate scale and the timing rcpeated.

(7) Regardless of position of the rate indicator, it must take
ten seconds for optic indicator to move from position of rate indicator to zero
sighting ang7s, - , .

S v(é) Turn telescope motor switch off.
2. Check servo motor action. '
‘-‘(l) Turn the servo motor switch on.

(2) Engage directional clutch (disengage secondary clutch).

" (3) “apply a torque to the bombsight housing for about ten seconds
in both directions. A
(4) This torque should be resisted vigorously.
p. Check course knobs for operation, S
(1) Wwith directional clutch engaged, rotate the turn knob.
: .(2) ‘Stabilized brusil should move';thr';ough the’ same angles as the

. 'y

borbsi ght, |
(3) Try drift knob.

(4) stabilized brush should move independently of the bombsight..

q. Checl:: the action of the PDI. Turn the PDI switch on. With the
turn khob rotate the PDI brush "_to, the right. Pilot director indicator should be
to the left, .. - |

P Y

4.  INSTRUCTIONS POLLOWING PRE-FLIGHT. a. Turn servo switch off.

. P
be Turn stabilizer switeh off.

[ Rn’s%‘_gﬁ;f?rnn | . Ly s
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Turn bombsight switch off,

20 Turn PDI switch off,
e. Engage secondary clutch and disengage directional clutck.

£. Disengage rate clutch,

g+ Check to see that bombsight gyro is caged.
h. Set optic indicator at maximum sighting distance.. .
i. Set disc speed knob at minimum.

SEGTION II
ROUTINE 15 HOUR INSPECTION
i'. STABILIZER. g. Clean and oil rotor bearings.
(1) Remove bearing caps.
(2) Use one drap of "H" oil enly.
(3) Do not over-lubricate,
. (4) When replacing bearing caps, make certain drain holes are on
thc bottom,
b. Clean brushes, brush tubes and commutators.
(1) Use clean white cloth to clean brushes.
(2) Make certain to. replace proper brush -in tube correctly.
: ;(3) Usec orange wood stick and cloth dampened with tetrachloride
to clean brush @ube‘s. | |
| (4) Clean commutator with cloth covered orange wood stick and gyro
not turning over 500 rpm,
(5) Never use a tool for cleaning purposes.
(6) Before replacing bru.-.heg, cpeck _gmes for shiny spots. If

any spots are found, dross down lightly with crocus cloth,

RESTRICTED
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PRE~FLIGHT INSPECTION CHECK SHEET

n No. ) s Dl’im
(INITIAL)
1. Run Sight Gyro.
2. Check Coincidence of teleicope pointers.
3. Test search knob action.
l}o Test H)I action,
5. Test action of ‘telescope drive clutch.
6. Tést action of levelling knobs,
7. Check for pre-set trail, .
8. Test avtomatic release.
9. Check telescope motor.
10. Check altitude knob and gear shift.
11. Check all lights.
12. Check extended vision.
13. Run stabilizer and servo motor.
14 Check action of servo motor,
15, Check clutch tensions manually,
16. Clean optics as necessary.
CHECK ALL SPACES IF THE UNITS ARE O.K.
DO NOT CHECK UNTIL ALL UNSATISFACTORY CONDITIONS ARE CORRECTED.
. Figare No. 1
RESTRICTED
f » ] » s . LI [} )
® o L @ L @
o ® @ ® ® o

o e

@



RESTRAG IR
-1 -
¢. Shaping fle;d.bie leads.
(1) Do not touch by hand.
(2) Use pencil or orange wood stick.
"(3) Shape should not permit leads to touch gyro case, stabilizer

case or each other,

NOTE ¢

Ofter a burnod out flexible lead will check for continuity but will

not run gyro.

2. .SERVO MOTOR. a. Clean’and oil bearings (isolated on commutator end of
motor e?nd on end of spline shaft).
| b. Use ons drop of L' oil,
N ¢. Clean brushes, tubes, commtators,
{1). Same as 1. b. above,
(2) Make surec "hot brush" is thoroughly cleaned to:prevent short-
;circu.it..
d. Check action of clapper magnets and servo clutches,
(1) Make cortain bayonct springs arc not bent.
(2) Make certain the clutch drags back against the c;ork faced
gear when niagnet is dc-cnergized, A |
¢+ Clutches.
(1) Clatches and drums must be extramely clean.
(2‘) Use cloth and carbon tetracihloride.
(3) Use no abrasive materials,
3. PDI. a. Do not neglect to turn on switch.
‘b. "hen switch is on and PDI instrumcnt checks "OK", check FDI brush.
€. Remove circular window above brush, |
d. Press brush down on rcsistor coil.
¢. Check for readings.
f. If there are no readings, bend 'bzzﬁsh to insure contact with coil,
RESTRICTED
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g+ If there arc still n§ readings, dhéck coil for broken wirec or short
eircuit, |
4. CAUTIONS. a. Usc clutch iouller, when removing secondary clutch.
{1) Threaded holes are provided for it,
(2) Do not pry it off. |
b, Use fiber or woed plug to take of f drift gear., Realign dove-tail
after it is replaced,
¢. Carbon brushes, when repl:.ced, are¢ clamped, not soldered, into clips,
d. If stabilizer does.not run but source of power is working and there
are no burned out wircs, take following action:
(1) Snap commutator brush gently.
(2) If this does not help, check contact of slip Ting brushes on
slip rings.
5.  BOMBSIGHT. a. Remove cover of oil gyro bearings.
‘I_:_. Remove' bearing cap'to lubricate upper bearing. Usc care.
¢. Clcan brushes, tubes and commatators. Use same procedure as with
stabilizer (Paragraph 1., Section IY).
. d. Check lcvelling knobs,
(1) Remove and clean sticking levelling knobs.
(2) Examine lateral knob particularly.
(3) Clean leather washer if it sticks to carbon (use tetrachloride).
6. RATEEND. a. Oil bearings. |
(1) 01l telescope motor bearing sparingly.
. (2) Clean tele‘sct‘)pe: H‘IOtOI‘ commutator very carefully,
(3) illow new t,el;ascope motor brushes to run in rather than

» attempting to scrape them in.
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(4) Minimum of 85% contact is noeded for maximum disc speed.
(5) After changing brushes thero should be 590 rpm's. (If not
obtainable, do not attempt to tighten disc speed knob springs).
(6) 1In replacing bus bar, do not let flexible leads get between
bus bar and mount,
| (7) Keep.shape leads away from case,
b, Telescoﬁe motor points,
(1) Clean with fine, platinum point file,
(2) Do not use carban t¢ ichloride or crocus cloth.
¢, Roller and disc,
(1) Keep very clean with carbon tetrachloride and clean clcth.
(2) Roller should turn freely in its carriage and upper bearing

of roller, :
(3) Lower bearing on splinc shaft should be carefully lubricated.

(4) Check carefully to sce that disc shaft does not bind in its

block,
(5) Before replacing rate end cover:

(a) Zero trail arm.

(b) Use nut gear to run roller down as far as possible.

.

7. CALIBRAT&ON. a. Remove pre-set trail.

(1) Check rate-end cover for pre-set trail, each time it is taken
off and replaced..

(2) .If found, remove rate end inspection plate.,

(3) Sct in maximum disc speed.

(4) Place rate index exactly at zero.

(5) Clamp trail arm on zero,

(6) Ioosen trail arm sect screw,

(7) Turn trail setting gear vith thumb and forefinger in direction
roller is turning until roller stops (1n§1de rate end directly under trail plate),

RESTRICTED
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(8) Turn telescops motor off.
(9) Tighten set scrow and move roller off ccnter of disc,

b. Check for roller siippage.
(1) Determine ATF by dividing disc speed into 5300 (M 4, 5, 6, 7,

and 9)0 .
(2) Check for settings of the rate index .20 apart throughout the

range of rate index,
- (3)’ Read timc when indiccs mntch'and when Lelesc0pc index rcaches
zoro (allow .2 seconds for error). »
(4) If timo is erratic, it indicates roller slippage? In this

caso: . )
(a) Remove rate end cover,

(b) Reclean disc and roller.
¢. Chock telescope vertical.
(1) To establish telescope in vertical, be surc bubbles are level,
(2) Use precision mirror, bowl of mercury or any liquid that will
seek trug level and has power of reflection.
(3) with buﬁbles level and sight on zero sighting, look through
telescope at mirror on base of stand on floor,
(a) Two images of the boitom of ‘telescope will be seen in

mirror,
(b) Cross hairs should split lower image (nearest observer),

(c) If necessary, rate hair may be adjusted by turning
cccentric screw on No. 1 sheave,
(4) Position course hair by backing off cfoss trail locking screw
on cross trail bell crank.
(5) Tap telescopu gently to d;sired setting.

(6) Tighten scrow carefully to aveid disturbing telescope setting.

RESTRICTED
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(7) Check that 20° extended vision is not in sight whon establishe
ing telescope in vertical,
d. ' Replacing telescopo drive table.

(1) Use care to avoid kinking cable, using tweegers as little as

possible.
' (2) Telescope cables should be fully wound on No. 5 sheave (on

telescope cradle) when sight is at 70° angle.

(3) with telescope at about 30° sighting angle, place wad of
peper, match of cloth between gear on #5 sheave shaft and gear of mirror guadrant,

(4) Thread cable through #4 sheave (thru telescope cradle gud-
geon around sheave #5 and attach).

(5) Remove block and allow cahle to wind itself around #5.

(6) Throad through remairing sheaves and attach to #l.

(7) Erect telescope to vertical.

(8) After replacing cable, check telescope for vertical as in
Paragraph ¢. abova.,

8. PRECESSICN OF SIGHT GYRO. a. Check for security of gyro gudgeon bearw.

ing holding screws. (In center of gudgeon bearing caps).

b. In making routino precision chock, be surc gyro has run at least
50 minutes. - o

c. Start on east heading, bringing gyr.o in io about 16 to 17 mils
east and not more‘ than 5 mils north.

d. Go to north heading, making fine adjustments necessary. (Normally

south and west heading will fall in,)

9.  HINTS ON PRECESSION RUNS. &. On east heading, dented balls and races
or dirty cardan gudgeon bearing will show up in following manner: '
(1) Gyro will precess east in normal manner to 8 or 10 mils,
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(2) .Eastorly preoession will then slow down or stop, and gyro
will rapidly hook to north.
b. Correct ns follows:
(1) Clean cardan gudgeon bearings.
(2) Turn race of frce end cardan gudgeon bearings 180° to gt
away from ball dents.
¢. & pendelous gyro will tend a spiral, Correct as follows:
(1) Go east, then north, ind finally west,
.(2) Clean gyrd thoroughly with earbon tetrachloride.
(3) Relubricate and cSntinue precessicn check.
d. A top heavy gyro is recognized by erratic precession reading.
Correct as follows:
(1) Let gyro get cold,
(2) Force it gently down to its proper scat, with two fiber
punches through the two holces on top of gyro case.
(3) Resume preceésion runs after proper period of warm up.

10. ADJUSTMENT OF DRIFT KNOB. a. If inside knob is bending or too leose,

giving noticeable back lash, takc iollowing action:

(1) Loosen sct screw on drift knob shaft housing.

(2) Then ﬁove drift worm to mesh properly with drift gear.

(3) Tighten set screw.-

b. If, vher double eripping, both knobs jam and cannot be turned,

take foliowing action:

(1) Check lock not on drift knob shaft -- loosen.

- (2) Sepnratc drift from tura knob about .005.

(3) Lock nut tightly.

RESTRICTED
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1 I ON_FORM
Sight # Mechanic Date
ST | STABILIZER

1, Outer case inspected 1, Outer case inspected

2. Rate End: 2, Clutches:
Housing cleaned Directional clutch cleaned
Wiring checked " Secondary clutch cleaned
Disc cleaned Drum cleaned
Roller cleaned 3. Stabilizer Gyro:
Bruﬁhea checked PDI rheostat checked
Commatator cleaned Isolated sector checked
RateMot;a’ Breaker points checked _ Wiring checked

3. Sight: : Bearings oiled
Housi;é cleaned Commutator wiped clean
Wiriné checked 8 Le Calibratioﬁ:
Brushes checked : Tension adjusted:
Gyro bearings oiled Directional clutch (18-22)
.Commntator wiped clean Drift gear (6-8)
Running time: Sight : Remarks

Running time: Stabilizer

Man hours: Sight

0K!'d by Man hours: Stabilizer
- (NCO in charge) -

Figure No. 2
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SECTION 1III
TROUBLE SHOOTING
 J
1. CHECK SHEET FOR DETERMINING i ALFUNCTION. If errors in bombing or mal-
functicns are encountered and it is not definitely known that a malfunction exists, ¥
then the following checks will be madc before a malfunction report is svbmitted:
®
a. DMake camplete pru-flight inspection of all bombing.equipment.
b. Tinck altitude computations for correctness and correct altitude
and alr speed being used,
‘ o
¢. Check bombing tables and target infomation for correct data used.
d. Check all switches and controls for proper position.
6. Check data set in sight for corrcctness (proper use of tach).
[
..£. Check that secondary clutch is not engaged. -
£. Check that extended vision knob is in proper position.
h. Check levcling knobs for sticking.
) @
i. Turn switches on and off several times when some unit fails to.
operate. ‘ "
J. Check hi-low DS shift for proper position,
k. Check fuses that bombardier can replace, | ®
_l_; Check generators in shib for switches "on" and voltage output.
2. TROUBLE SHOOTING CHART. a. Deflection errars.
Trouble Check ' Correction ®
(1) Pre-set trail . Setting: Set trail arm and tele- Check to see that the
in cross~trail me- scope index at zero. Recmove scribed mark on the cross
chanism, sight stem pin. Check: Look in- trail rack. gear. is opposite
to optics and rotate bottom of  the scribe mark on the trail
shaft. No transversc motion of arm pinion when trail arm is ®
the fore amd aft cross-hair . at zero. If not, renove
should result. If motion does trail arm pinion and align
exist, it means that there is scribe.markers with trail
pre-set trail. in the cross .- amm set at zero. If the a-
trail mechanism. © bove condition does not exist
it means that the bell crank ®
linkage from the crose trail
. rack gear to the push rod is
RESTRICTED ' "out of alignment. Change
' . ' . ' . shims of bell.crank toscorret
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Trouble

(2) pove-tail
misaligned,

(3) Telescope out
of vertical.

- . (4) Erratic POI

(5) Lateral
leveling knob
sticking.

+ (6) Directional
clutch slipping.

- (7) Drift gear
slipping.

(8) Servo motor.

Y

(9) Course knobs.

RESTRICTED
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Check Correction

Settings. Set aight on sero Loosen the four screws of
drift. Check to sco that sight the bombsight stem locking
stem pin is in. Check that bracket and turn bracket in
telescope index is on zero. the elongated screw holes
Whilc .oving trail arm back and until motion of the fore and
forth through entire range, lock aft cross hair ceases when
into the telescope and obgerve  trail arm is moved. CAUTION:
fore and aZt cross-hairs. The This adjustment is very fine
fore and aft cross-hair should and when tightening screws
not move transversely; if it do it slowly to make sure
does, the dovu=-tail is out of that the bracket does not
aligmment with the longitudinal move.

axis of the stabilizer and sight.

Refer to Ls-héqr Inspection. Refer to 15~hour Inspoction.

Clean PDI rheostat and brusl
on stabilizer. ' Make certais
brush is making proper con-
tact on rheostat. Check
drift gear for preper ten-
sion. :

Check Bombardier's PDI with
Pilot's PDI,,

Check for binding of shafts
due to dirt, corrosion,
atc. Disassemble, clean
and oil, if nocessaryy’

. .

Check to sco if knob springs
out after releasing.

Clutch in directional. Clutch Adjust spring tension to
and apply torque to sight. If .18+22 lbs. by use of
sight turns casily, the clutch spring scale. -
has improper spring tension, . :

Turn drift knob and watch PDI. Adjust spring tension to
It should move svenly and amooth- 6-8 lbs. by use of spri.g
ly; if movement is erratic, scale.

drift gear is too loose,

Clutch in direct clutch and at-~ Check commutator and

‘ tempt to rotate sight.  If di- brushes. Check wiring.

rect gyro dips and sight tends Check clutches and sole-

%o rotate of its owmn accord in noids. Check isolated sec-
direction of force; then servo tor and brush,

motor i3 not working properly. '

Check ‘for burrs and high
spot in gears., Check for
binding of shafts and

Turn .each knob. They should
move freely,

868!‘3!
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b. Range Errors.

Trouble

Check

(1) Pre-set trail See Section II, Paragfaph 3.1.

or incorrect zero

position of roller.

(2) Improper
mirror cable
length.

(3) Roller
slippage.

(4) Erratic
disc speed.

(5) Vertical
o fallure
(can cause both
deflection and

range erros.)

1. SEIECTION OF THE CORRECT FILTER. To aid the bombardicr in the selection

Set. telescope index at zero,
Check to see if coincidence
points metch., If they do not,
thean cable is too long or too
short.

See Section II Paragraph 7. b.
(1) (2) (3) (4).

Take several readings with
tachameter., If rcadings are
erratic it indicates erratic
disc speed,

Usually recognized by reaction
of gyro to leveling knobs. If
gyro is very sensitive or re—

acts fast to leveling knob cor-

rection, the gyro is not tum-

ing up fo its maximum, If gyro

tumbles when uncaged, the gyro
is completely out,

SECTION IV

L]

ANTI GLARE EQUIPMENT

Correétion

Refer to 15 hour inspection,

- Adjust coincidence points
‘by eccentric screw on first
- sheave,

If roller slipping, check
for excessive oil on disc
and roller; proper spring
tension and friction
through gear train.

Cheolt, clean adjust:

1. Camutator and brushes.,
2. Breaker points,

3. Loose wiring.

4. Governor.

5. Breaker arm,

6. Optic clutch pin,

Check for defective wiring,
commutat >r, carbon, brushes
and proper voltage.

of the correct filter, a glare table is used to give the conditions under which

best results arv obtained. (See Figure 3.)

. 2, INSTALLING THE FILTER. a. Filters are mounted in retainers (similar

to. bombsight eyupieces).

b. Rudder eyepiece vest is furnished with filtcrs.
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GLARE TABLE FOR_USE "ITH M-SERIES ANTT-GLARE BOUIPMENT
Visuval Conditions Affecting Target Couateracting Filter Type

(lare from snow Plain polaroids at low and minimum
: altitudes (1,000 to 12,000 fect).

Glare from watcr., Plain polaroids at low and medium alti-
tudes (1,000 to 12,000 feet).

Light yellow filter at high altitudes
(20,000 feot).

Dark yellow filter at high altitudes
(20,000 feet).

Red filter at high altitudes (20,000

feet).
Glare from sandy soil. Light yellow filter; dark yellow filter,
Glare from white sand, ‘ Light yellow filter; dark yellow filter,
Heading into sun. . | Light yellow filter; dark yellow filter.,
Cutting thréﬁgh haze, fog, overcast, Dark yellow filter; red filter.
and shadows.
Searchlight glare.' - | . Plain polaroids at any altitude.

NOTE 1. Indbfoken cloud formations, the plain polaroids cut out all weak cloud
formations and leavc solid cloud banks more sharply defined.

NOTE 2. Nature of berrain, altitude of mission, the si.¢ of the objective, light-
ning e¢ffect, and the weather will affect erficiency of filters,

NOTE 3. The applications of the filters ovirlap; thus, experience and judgment of]
bombardicrs will bc the deciding factor for chuosing proper filter.

Figurc No, 3.
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c. Remove présent.eyepiece and set proper filter into the rubbep
eyepiece provideﬁ.

d. Insert eyepiece into the eyepicce sleeve of the bombsight.

3. USE OF POLAROID FILTERS. a. Those filters must be adjusted to

reduce glare to a minimum,

b. Adjustment is obtained when planc of polarization is aligned
properly with the target.

¢. Alignment is obtained by twistiag ent,lrc. filter assembly in its
seat until glare is minimized.

L, USE OF ADJUSTABLE FILTER. a. Differs from other filters.
b. Has two-fold purpose.
(l) Reduces or eliminate glare , and

(2) At same time varics total amunt of light transmitted to

¢. To obtain variation in the transmitted light, rotate inner riﬁg.
of the assembly over its arc of rotation until desired amount of light is allowed
to pass through, |
d. Light transmission varies from total «xtinction to about 40%

transmission.

€. Adjustable unit effective when the filters are not,

5. CARE OF EYFPILCE FILTERS. a. '"hen not used should be kept in contain-

er case.
b. Should never become de mp or dirty.

¢. Should be clcaned by:

(1) Breathing on active shri.'z'n'.}e;".s. _

(2) Polishing witH soft éloth or lons 'p'j_ap‘e'f (or cotton).
d. Should never be wast;ed.vvﬂﬁilwater.

e. Should never be left in warm plfzcc.

f. 1f necessary, grain alcohol on cloth may be used sparingly; glass
surface of filter must be frec of grit in this case.

¢ * . REESTRICTED ' b hg
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SECTION V
COLD WEATHER OPERATIONS AND USE OF HEATING COVERS

1. EFFECT OF TEMPERATURE ON WORKING EFFICIENCY. a. Bombsight and stabili~

zer need not be pre-heated at temperature of -5%°F (~200C) or more.
b. Above t.emperature must be maintained re@rdless of ambient tempera-

ture.
¢. Temperature of units should be mainteined above ambient for maxi~

mum efficiency.

2,  WHEN BELOW MININMUM REQUIREMENTS. If unit temperature is likely to fall
below minimum temperature limits, action should conform to that explained in
Paragraph 1,

3. HEATING COVERS NOT AVAILABLE. When heating covers, arg not available
and ambient te{:perature is below specified 1limit for bgmbsight, t:ake following

steps: _ o
a8+ When ground temperature is below minimum required, place bomb..ght

and stabilizer in a dry room with satisfactory temperature.

b, If not to be used soon, pack each bombsight in aﬂ individual stor-
age case with & pound dessicant (silica gel). |

¢c. Storage case must be as airtight as possible,
d. Never place a cold .sight in a warm humid room.

€. ‘ Equipment should have warm up period of at least two hours before
being taken out of storage (Vhen'nec.essary).

f£f. During warm up units should be covered with blanket.

g. After installation (just before take off) units 'should be recovered
and operated after turnover of engine. . '

h. During flight, temperature of the two units should exceed that of

N\

bombardier's compartmcnt. Hence, take following action:
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(1) "Keep bombsight covered and in conlinual operation.

(2) A-1 heated cover sholuld be removed only on tactical mission
or when barbsight tedperature is well above the Aambien't..

1, Should units fall below -5OF, take following action:

(1) Turn on switches alt.ernatély for periods of 5 to 10 seconds.

(2) No two switches ahpqid be ﬁurned on at the same time until
all units warm up.‘ |
'(3‘) After all motors _a‘re-irunning‘satisfactorily, operate rate and

motor switch in the same manner,

L. USE OF HEATING COVERS. .a. Bombsight cover, Type A-l,.is an electrically
heated cover w:n.t;h connecting cord. '
(1) Cover operates on 29 volts DC or AC service, |
‘(2) ¥ill maintain minimum temperature within bombsight afi"l‘)"°'15
(or~940C) ‘when ambient temperature is m.inimum‘60°F (-51°c¢). c
" b. Use co,.ve:j'A Qx;iy during freezing or excessive humidity.
‘c. Heat cover while ‘bombéigbt is warming up. R
.g_. Never permit temperature of bombsight,'to fall below=+5°F.
 e. -Sight. must run minimum of % hour before takeoff, with cover heat
"én" at f:,he, time, | | | :
L. Gencrally, keep sight heated so t,h‘at its ﬁéﬁxpe?éttxre always exceeds

that of surrounding air.

5.  INSTALLATION AND OPERATION. a. How to install.
. (1) TLoosen locking device on draw string of cover,
(2) :‘C-pé'xf 'up mouth .of cover to maximum opening.
(3)_ Place hand~-held tachom-ete;r"ir'x tachometer case and place case

in its pocket. - e .
(4) Hold cover open with left hand below junction box; right hand

opposite side.
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(5) Slide cover over overhanding part of sight and pull down
snugly over remainder, '
‘ (6) Tighten drawstrings and slide locking clamp into place,
b. Use on ground.
(1) = Cover may be used in low or humid temperature.
(2) Secure a standard transformér (300 watts, 110 volt primary
and 28 volt secondary).
(3) Plug cover circuit into transformer secondary leads.
(4) Plug transformer primﬁry-circuit lead into the standard
receptacle circuit auxiliary oil.
c. Use in flight.
(1) ‘“hen temperature requires, plug connecting cord into 24V PlA
rheostat of the planéu: N
(2) t"hen temperature requires, keep sight operating with the
cover on and heating.,
(3) When target is approached, loosen draw string and open mouth
of cove} to its maximum opening.
(4) Vhen necessary, to remove cover, érip the two handles and
pull upwafds. Disconnect cover from pbwer supply when removing.

(5) After leaving target, replacc cover on sight.
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CHAPTER THREE
THE C-1 AUTMATIC PILOT
SECTION I
GROUND CHECK

1. BEFORE PREFLIGHT. a. Connect auxiliary power to the airplane,
b. Disengage control locks.
¢. Turn all knobs on the pilot's control box to "po:.nter-up" position
*d., Place turn control in detent pos:Lt.ion.

2. FROCEEDING WITH PREFLIGHT. &a. Throw master switch on pilot's control

box on. )
b. With the master switch on, check to see that the following units

are operating. _
(1) Directional gyro in bombardier'!s compartment.

(2) Flight gyro.
(3) Rotary cpnvex:ber.
(4) Adleron, rudder, and elevator servo motors,

é. . Thirty secords after mster switch has been tprown on, turn on
direction gro servo and PDI switches on pilot's control box., (On same airplanes
servo and PDI switches arc one switch.)

d. Turmn on tell-tale switch.

e. Move aileron control wheel throughout its range. The right amd
left aileron ligits should nc;t flicker but should burn steadily, and only one
light should bc"on at a time. As the dead spot area is passed, the opposite
light should go on.

f. Move the elevator control column for same check.

&+ lLove rudder pedal for same check.

h. After master switch has been >on‘ for about five minutes, place all

controls in approximate neutral und throw aileron, rudder, and clevator switches

, on. L , RESTRICTED
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i, Ovor-power all controls, one at a timc. Considerable force should
be encounterad;
J. Next try the oentering knobs.
(1) Rotating the aileron centering knob clockwise shoulﬁ cause
the aileron wheel to rotate clockwise.
(2) Rotating the rudder centering knob clockwise should cause
the right rudder pedal to move in,
(3) Rotating the elvator centering knob clockwise should caﬁse
the control colugn to move to the rear,
k. Next try the turn control.
(1) Place the tur;'x control on zero (Jjust out of detent) and check

to sce that the sccondary arm locking solenoid is encrgized and locks the second-
|
(2) Rotato the turn control clockwisc. Aileron control wheel

ary clutch.

should rotate clockwise and right rudder pedal should move forward.
. | (AB) Return turn control to dctent.
1. Next, try thc action of the sccondary clutch.
(1) Unclutech secendary clutch and move to the left.,
(2) Aileron and rudder control surfaces should move so as to give
a right turn,
m. Check scnsitivity on all axes as follows:
(1) Turn sensitivity clockwise all the way on each axis.
(2) Movo the centering kpob on each axis two Eorrat.ions s with
regspect to the pointer. Controls should move qu.ght«ly.
n. Check ratio on all -axes. Rotating the ratio cbont.r‘ol on vach axis
clockwise and counterclockwise should cause the controls to move slightly.

9. Continue as fcllows:
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(1) Throw c-1 automatic pilot master switch off,
(2) Shut, off euxiliary nower.
(3) Re-;mgage the euntrol surface
(4) Check to sce that the turn contr. is in detent,
(5) Turn off toll-tale light switch. '
(6) Check to see that all knobs on pilot's control box are turned
to pointers-up position,
(7) Check to see that secomdary clutch is engaged and primary
clutch is disengagod. ' |
SECTION II
AIR ADJUSTMENT
1, CHECKS. &a. Chock pilot control box to sece that all pointers arc at the
12 o'clock positicon, and that the turn control is at the center position,
b. Af't,er ship has taken off and has gained desired altitude, turn on
master bar switch.
c+. Two minutes after previous operation, turn on PDI and servo switch,
d. Wait fully tcn minutes for the ccuipment to warm up.

€. Trim to fly straight and level hands off,

2, SECOND/RY CLUTCH. Disengage sccondary clutch by rotating knurled knob

countercloc. .se, full against the stop. Now the FDI may be centered as indi-

cated by ** pointer, and arm lock held down manuilly until further notice from
the pilot. '

3+  kwuiGING PIIOT. a. Filot will rotate aileron centering knob until

aileron lightc 30 out, then immediately throw aileron lock switch on. The same
procedure wi)® apply for all three centering knobs and locking switches.
b. The sccondary clutch may now be engaged by turning knurled knob

clockwise, full against stop, rcleasing arm lock.
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Le SENSITIVITY. . 8. - Turn aileron sensitivity knob clockwlse to the point
where the cont.nolé vibrate. : - -
b. Ten turn counterclockwise until vibration ceases.
¢. ‘The previcus step. applics to all three sensitivity knobs,
5. RATIO. a. Turn aileron ratio clockwise until wings cecillate with re-
spect to the horizon; then counterclockwise until oscillation ceases.
b. Turn rudder ratio knob clockwise until ship fishtails; then rotate
counterclockwise until movement ceases.
¢« Turn elevator ratio knob clockwise until ship pitches up and down;
then counterclockwise until no movement.
6, TURN COMPENSATION. a. Sucondary clutch is now disengaged, moved to
the right for 2 left turn, and held full against the stop.
b. At same time, pilot adjusts ailcron compensation knob until 18°
bank is imdicated by flight indicator.
c. Rudder compensation knob is adjustod until the ball bank indieator
has ball on the high center sidc of the turn.
d. If altitude is not constant, adjust up-eclevator compensation krob
to maintain altitude,
¢+ Center PDI and engagc socondary elutch,
7.  OPERATING TURN CONTROL. While coming out of the turn in operation of

thc turn control:
1) The knob-must bc brought back to zero position.
b. It must bu hcld there until ship has assumed o straight :nd level
flight before placing pointer in.center position,
8, IRIM, With auto-pilot engaged DO NOT TRIM SHIP “WITH TRIM T.BS. If
trim is necessary, use centering knubs or disengoge systoem; then retrim with ship

trim tabs and re~engage pilot,
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SECTION III
e 25 HOUR INSFECTION

1., VISU.L INSFECTION. Chc;ck 2ll units for frayed wircs, bad connoctions,
loosc screws, burred and r:ily'commut,utors. _

2, CLUTCH TENSION. Tum on naster switch and wait appro:d.mateiy 5 m:l.nuteé
hefore turning on PDI ard servo switch. In ten minutes the flight gyro should
erect to within 2° of the ‘vertical,

a. After this time the directiomal gyro should be checked for pre-
ceselen, Clutch in the secordary cluich on zero, There should be no movemen t
of the PDI thereafter, Allow to run ior 15 minutes, -

b. Adjust clutch tension on all three clut;ches: directional, 18 to
22 1lbs., secordary, 10 to 14 1lbs,, drift, 6 te 8 pounds.

¢+ Check for proper functioning of dashpct.

d. Check locking solenoid release, .

3. CLEANING. a. Remove covers and inspection plates, from flight gyro,
servo motor, ‘and directional panel.

b, Clean with line-free rag-and alcohol or white gasoline.
¢. lork wipers over cach potentiometer after cleaning.

4.  BRAKE LOCKING LEVER. Brake locking lever should be checked for release.

Yhen pressiure is off, lever should spring back to stop screw head.
5. RELAYS, Relays in amplifier should be free from pits. If pitted,

dress with a swiss file and crocus cloth.

6. BRUSHES. If used constantly above 20,000 feet, brushes should be in-
spected and replaced every ten hours.

) 7. POTENTIOMETR CHECK., a. ™ith lights on, work ®rtrois manually.
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8.  SENSITIVITY. Check sensitivity by noting increased flickering of
tell-tale lights, |
9. RATIO CONTROL. &. Check ratio control by moving knob and noting
action of con;rol in direction of rotation. On the rudder the FDI shduld be
1° off center. '
b. .Wiﬂl the brake switches off , move the controls ranually from one
extreme to another to check for dirty or open balance pots.
(1) 'rhe“nghts will flicker during movement if dirty or opea. -
(2) If recuired, cloan with alcohol and wipe dry with a lint-
free cloth,
10, TURN CONTROL. 'hile examining turn control, check for proper coordina-

tien of aileron and rudder.
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CHAPTER FOUR
ARMAMENT MAINTENANCE
SECTION I
THE CALIBER 0,60 AIRCRAFT MACHINE GUN, M-2
1, GENERAL. Tho Browning Aircraft Machinc Gun, calibor (.50, M2, is
a highly offioclont automatic woapon built to procision standards. Givon
propor maintonance and corroctly adjustod, this gun outperforms wcapons of
comparablc calibor and weight in usc by any othor nation. At loast 957 of
all malfunctions may be traccd to impropor maintonanco or lack of training
on tho part of thc operator.
2. ADJUSTMENTS, a. Contrary to proviously taught mothods, headspece
MUST bo adjusted aftor the weapon is completcly assomblod., In order to mako
a truc hoadspacc adjustment, the length of tho throaded portion of the bar-
rol must b¢ such as to al}ow it to preject slightly through tho barrcl ox-
tonsion whon scrowed in all thec way.

be Approved mothod. (1) Rotract tho action of tho gun about onc

inch and, with thc point of a cartridgo, screw tho barrcl in until the action

will not olosc,‘

(2) .Unscrew barrel ono notch-at 2 time unt;l action will just
go homo. Unscrow barrél two morc notches.

(3) In scrowing barrol in or out, always usc thc point of a
cartridgo or othcr soft tool; novcr usc a scrowdriver.

3. VEIGHT TESTING., a. It is nccossary to insurc Ehat Lthe counter-

rocoll action has onough forco to pull long cartridge belts into the food-
way.
be Approved mothod: (1) Attach a 17-pound wcight by cord to a

belt comtaining 12 dummy rounds.
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(2) Engage tho belt in tho feodway and pass tho cord ovor a

pulloy (a bomb hoist pulley held in a buch viso is satisfactory) in such a
" mommor that thé cartridgo bolt oxtonds horizqntnlly from tho fcodway.

(8) ﬁﬁid oporﬁto the gun a sufficient numbor of times to as=
suro that tho mooha;iam fully olbaes undor action of tha driving spring.
(NOTE: 66 cartridgos in links wéigh 17 pounds; roll into compact bundlo
and tapo). | “

4. TIMING. a. Timing the Basic Gun. Tho purposo of timing is to
insuro that the gun is not firod too carly or too late.

(1) During automatic firing, thc gun must fire not lator than
0.020 inch out of battory. |

(2) oOnly when tho first cartridgce of a burst is boing firod
should‘tho firing pin bc relensod with the rocoiling portion in thc battory
posiéion. |

b. ' Approvod method of chucking (using gogos No. A351212 and Mo,
A351214):

(1) Adjust hoadspaco as abovo.

(2) Cock tho gun by fully rctracting the rccoiling parts and
allowing thom to go forward 1nto.battory.

(3) Romovc back platc and driving spring assombly.

(4) Rotract the roooiling parts slightly and insert thc "FIFE"
portion No. £351214 of tho timing gagovbotwoon tho barrol cxtonsion and tho
trunnion bloock, |

(5) Allow the ba;;ol o#tonsion to closc slowly on the gago.

(6) Roloase tho firing mochanism by‘mqans of tho trigger bar.
(The firing pin should roloasc). | o

(7) Romovo the "FIRE" gago, cock the gun and insert the "NO
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PIRE® gago No. 4361213 as in atop No, 2 gnd No. 4 above, botweon thu barrocl
cxtonsion and tho trunnion bloock. |

(8) Allow tho barrul oxtension to closc slowly on the ﬁago;

(9) Rcloaso the firing mochanism (The firing pin should not
bo rcleascd).

(10) 1If tho f;qihg pin docs not rcapond to the "FIRE" and "NO
FIFE" gages, as doscribod abovo, roplacoment of tho trigger bar is nucossary.

| (11) 1In ordor to soloct & now triggor bar, romove tho faulty

ono from the gun and place it on a triggor bar-pin for comparison with other
triggor bars.

(12) Linc up tho rcar ends of the bars and solect ono on which
*he cam surface at the front will dopress the scar eithor ecarlier or later
as dosirod.

Ce Timing with tho Solonoid. Tho tondeney at presont is to firo
all guns, both turrct mountod cnd hand hold, by means of an clyctricul solce-
noid., Thc standard soleonoid is the type G-11, mountcd on tho buffer tube asg-
scmbly. -This solcnoid is oxtromcly sonsitive to voltnge and will only work
properly when the cvzincs aro running (gencrator puttiﬁg out). Thercfore,
final adjustments should be mado in the air.

de Approved method. (1) Adjust only aftor precper hoadspacing.

(2) tssomblo theo back platec to the gun, tﬁking carc that the
flippor is lying fiat against the back plato.

(3) Turn tho adjustmont ‘cap at the rear of the solcroid to the
right (clockwiso) umtil 1% camos to a stop,

(4) Turn tho ndjustmont cop to the loft (coﬁnt&g clockwisc)
approximatuly 1} turns. Continuc from this point onc notch at o timo until
the sctting is found where the firing pin is just roloasod tho first timo the
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solenoid i3 oper;tpd. Charge the gun two or three times to makv sure that
this setting is correct.

(6) Turn the adjustment cap an additional three notches to the

'leff (counter-clockwise). Check this adjustment by charging the gun and in-

serting the ,020 inch gage between the trunnion block and barrel extension.
The firing pin must be released the first tire the solenoid is operated. A-
gnih 6harge'the gun and insert the .ll6-inoh gage between the trunnion block
and bnirél extension. With this gage in place, the firing pin must not be
releaaed; 'Agﬁin operate solenoid ONCE ONLY.

5o HANDLING AMMUNITION. ~ae A groat deal of gun trouble is caused by

improper han&ling of ammunition. ilthough.amall arms ammunition is relative-
ly safe to handle, great care must be exercised to prevent damage to the
loadod belts. Belts should never be dropped or stretched, and must be kept

fros of dirt, grit, grease, oil, wotor, etc,

be Short rounds are vory oasily oausod by rough handling of belted
ammunition, ard a chort round will ocause a stoppage in ne;rly OVOry cage,
Tho complote bolt must bo romoved from the gun and tho defective cartridge
removed from tho belt by hande In the casc of power turret guns, this would
causo tho loss of one gun until aftor tho action. Ammumition should always
bo inspected carefully before locding into tho airplano. Damp ammunition
will freozo at high altitudos,

O+ . Lirmor ploroing ammunition must bo handled oven morc carcfully
than othor types and the meuth of tho casc js orimpod into thc bullet can-

noluro and a minimum pull of 100 lbs. is required to oxtract the Bullet from

the case. Howovor, due to tho solid nature of tho core, all of this crimping

must bo absorbod by the thin gilding motal jacket, and rough trestment will

caugse loose rounds and short rounds in evory caso. Also, bocausn of this

RESTRICTED



" REET RICTED. . .
L s -

samo lack of "give" in the pro:joctilq, it is not considered safe to use armor
piercing ammunition in a novw.bnrrel. The barrol should first be treated by
firing 100 rounds of ball ammunition before any armor piercing ammunition is
used. In unloading guns using armor plercing ammunition, care must bo takon
when extracting the round from the chamber to se. that the projectile is not
left in the barrel, _

6. TIGHT CEAMBERS M2, ALL TYFES. a. Froquently, when extracting a

live round by hand-charging, the tullct joms im the chamber, putting the gun
out of action until tho bullot is driven out of the chamber, and all trace of
locse powdor is femoved,: Iﬁ most cases, this is caused by the following con-
ditions:
; (1)" New barrel witizminimum size chamber,
(2) Maximum round,
(3) Looso bullet.
be To avoid this malfunotion, all caliber .50 -machine gun barrels
to be manufactﬁfcd inathe fu§ura'wi1i havo.tho bullet seat locat.d forward
cno-quarter inch in accordanco with chember and rifling drawing No. 064348,
royisod March 2, 1942, To correct bArrols now in sorvice, caliber .50, chambor
roamers No. €121020 have beon furnishod to.all ordnance maintenance personnelg
Instructions for the uso of the roamers worc furnished with them.
c. Ponding tho corroction of barrols in service and #n ‘storago tho
tho following procautionary monsures must bo Fakon, particularly where combat

‘

is anticipated:

(1) 1Inspect ench rownd of calibor .50 .armor piercing ammunition
by pulling on the bullet to doturmine if it is leose. Rojoot allhammunition
with loose bullets.

[
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(2) Wheh practicablo, use barrols that have firod at least 100
rounds in a oontinucus burst.

(3) If o now bairel is used, charge tho gun mapnally, using a
round of armor-piercing ammunition, to determine whethor tho bullet is en-
graved by the lands. If tho bullet is ongravod, the barrols should be fired
o oontinuous burst of 100 rounds, ball ammunition, or reamed ns prescribed
in sub-paragraph nbovo. *

(4) Hand-charging of guns with tho enrtridge in the chamber
should bo heold to a minimum."

‘(5) Barrols to bo manufactured in thc futuro, and barrcls now
in ordnance storage to be modified in accordance with chamber and rifling
drawing No. 064348, rovised March 2, 1942, will bc picco-markeds:

"Adroraft barrcls: D35348A-7 or D28272-9", (depending on type ).

7. PREVENTION OF SLUGGISH CPERATIONe a., VWhen operating at extromoly

high altitudos, an exccssive coating of oil will causo sluggish action and
my even bring about a complote stoppage. Oil on the firing pin spring, con-
"goaling at high altitudes, would cfuso the spring to lese its power and thre
firing pin would strike the primer with insufficiont force to prime the coru-

ridgo.

b. Guns must bo clonned scrupulously; all burrs and roughness re-

moved by careful stoning, wipod carofully with an oily rag and thon all tracos

of oil removed with a cloan, dry rage

oe Upon returning from o mission, the gun must bo cloaned care-
fully and sufficioently oiled to prevent ruasting, bearing dlways in mind tho
foot that all traces of oil muat be romoved bofore agaiﬁ sonding the gun to
high altitudes. C
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: de Another faotor rosulting 4n sluggish oﬁér'uti'ori of tho machine
gun ot high altditudo is tho thickoning of the oil (Spocs 2-27) with which the
oil buffor’ is fillod. ' This slows the oil buffor piston to such on extent that
the rate of fire of the gun is ro.duc'od by 50%, ovon though the rostricted
 oponings are completely openod. Korosonc and Prostone have becn uscd as
substitutes for the oil with varying raosults. ' Tho' gun has even beon used
with an empty oil buffer. With light bodiod solutions, or no solution at
all. in the recoil-absorbing buffor, tho ruto of fire wans greatly incroascd.
Thi-.a, in time, would couse considurablo demage to the guns, due to cxcessive
pounding and woar of parts, with incrcaséd prospects of stoppé.gos through
broankego.

9_.. Yhon t}';o rate of fire is incrorscd by any of the above methods,
the buffer discs in .t.:he .btl.lffer tubc aro hammered thin by the incrensed re- ‘
coil force ‘of the bolt. This causeés tho discs to sprond and bind on the
sides of the buffer tube; there is oven soms danger of the bui"for tube burst-
ing. It is, thcrofore, considorod good precticoc teo drill o 1/8" hn]:o through
the conter of the fiber dises, thus pormitting c*v.nsion inwnrd instond of
outward against the buffer tubo.

f« The practice of firing short bursts to warnm the guns, as the air-
craft climbs to high altitudes, has becn abandoned, as the changing temper-
atures cnuse moisturv to collect in the guns which then freeze,

ge The muezles of all guns should he kept covered ;vith tape ot
ali times, ns dirt and molsture will onter the bore cnd the barrel will be
rusted quickly. .

8¢ MALFUNCTIONS. a. / malfunction is an improper or incomplete action

of some part of the gun or its ammunition which results in a cessation of fire
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'oalled a "stoppago". Thero are three positions of stoppages:

(1) First Position Stoppago. Omo which ocours when all re=
coiling parts are in their extrome forwnrd or battory position.

(2) Sscond Position Stoppege. Ono which ocours when tho re-
colling parts are at any position from Just out of battery to the positicn
when tho bolt is ha1m back of battery. '

(3) Third Position Stoppage. One which occurs when tho bolt is
in any position from halfway back to all the way back.

be. Immediate action after stoppago.

(1)  Loosen cover.

(2) Straighten belt,

(3) Close oover.

(4) Chargo gun (note if bolt feods, and the round is vjocted).

(5) 1r cartridge is ojoctod and belt foods:

'.(a) Fire.
(v} 1r gun 8till failg, chock for rupturod.cartridge.

(6). If belt doos not feed:

(a) Raise cover (remove first round from bolt).
(b) Reload, rechargo, firc.

Ce To stop runawny gun, raise covor platec,
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SECTION Il
BOMB RACKS AND RELATED BQUIDLIENT
1. GENMERAL. a. Bomb racks may bo either internal or extornal to the
gurface of tho csarrying airplano. In hoavy bombardment, bombs normally or.
carried internally as the ceonter of gravity of each bomb of tho bomb lcad
must be as close to the center of gravity of tho airplane as possible. Thus,
the rolense of o bomb and the consequent sudden decrease in load may not dis-
turb tho steady horizontal flight of the airplane. Although bémbs carried
.externally my soriously interfere with the porformmnce of the airplane,
the trend at bresont is towards external rocks as an cuxiliary meoans Bf in-
croasing the capacity of our heavy bombers.
be An intornal bomb rack is an arrangoment of supports built as an
integral part of the ﬁirblano to providc suspension points Tor'cﬁrrying tho
various bombs comprising the bomb lcade
C+ Botwoen thé bomb rack and tho Bombardicr's controls is a sewios
of linkago rods cr cr.bles, or a combination of both. It is understood that
these will be eliminatod in the noar futurc, as an eloctrically oporated
systonm has beun dovolopod,
de 4s a connocting link botween the bomb and bemb rack, a bomb
shackle is providod. This is o necossary link in the carrying, reloasing,
end, in some cases, in the arming mechanism in use with internal bomb raocks.
2. MAINTENLNCE. a. Bomb shackles aro designed to opcrato without
lubrication ond must bo kopt froc from oil and dirt.. Thoy may be cleanod
with korosono aftor which they should be thoroughly blown dry with air.’
Shacklos arc well made and thore have beon very fow roports of mnlfunctions.
Following is o chart of bomb shackle typos and capacitios.
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(1) Yhen carrying 1400-1b, bomb on B-7 shackla, tho snfoty

foctor is roducod., Sovore mangouvering will be avoided and airplane will

o e rm s s ———— e ey i

not be landed with ti'is load. ' .

(2) Before loading o 2000-1be or 4000-1b. bomb rofor to Taotical

Orders for gpecific plane,

b. ) BOMB SHACKLE CAPACITIES

TYPE OF  BOMB SHACKLE

‘ L00# | 100# f
300# | 30Q#
S00# | 5004
1000# | 1000:¢
14004#
16004
20004 20004
40004 40004
Figure 4.

3. RELEASE MECHANISM. a. If precision bombing is to be obtuined,

poasitive ond instantrneous release 1s necessary and the equipment must
permit either "armed" or "safe" dropping of the bombs. These requirements
are accomplished by the bomblreleﬂ.sa unit (A-2 relense or A-4 rolense).
b. Description; The type A-2 bomb rack relense operntes on 24
to 28% volts'éiré'ét“current nnd draws 6 nmps at 24 volts. Electrieally,
it relonses the bomb "armed", provided the nrming wire is insertéd in the

arming wire retnirer, nnd, monunlly, it salvoes the borb "snfe".
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Ce iProflight'inspehtions Check oach Simmonds fastenor or ring for'
oxcessive wenr or looscnoss.

A, Pro-lording chocks (1) Opon bombay doors and cheok for propor

operation

(2) Place bomb controls in solective position.

(8) Cock.all bomdb stations.

'(4)v Place bomb control handle in lockod positionm.

(5) Tost onch A-2 Relense by trying to trip with o screw=
driver; if release will trip, the linknge must bo adjusted.

(6); ﬁo sure there is nolemb-bQX.gﬁs tank on racks, cock all
A-2 rcleases; movo bomb comtrol hgndlc_élgwly to salvo position. This will
allow all pley in bomb rack oontrgl_linkqge tﬁ_bo taken up and all reloascs
should trip. If amy fail o trip; comtrol rods must be adjusted until all
roloansos will trip;

(7) With boﬁb controls in salvo position and all A-2 releasos
tripped, try to cﬁck oﬁch relcasc, If any rcleasc hengs slightly; it is an
indication that tho reloaso is not.complotoly in salvo and control linkage
must bo adjustod.t | - |

(8) Placo bomb controls in selectivo position end trip all
stotions oloctriocally through bombsight., |

‘ (4% Any adjustment hédé on one section of £he racks will
affect 21l : ... 3:% on at soction.

710) In ndjusting the connooting linkago botwocn the bomb-
nrdiorts control handlc and tho salvo bar, there may be a difforence in the
positioning of inhtornal parts and linkage when the airplano is in the air
with thc woight supportod by the wings. Apparcntly, there is a redistrib-
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ution of strosses aftor leaving tho ground and, unloss tho rack 3s'adjustod
to take ndvantage of the full Your dogroos of "seleotive", it may bo poss-
ible to heve she control handleo in the selooctivo position and som of the
releases in loock. This may oxplain somé of the vory numerous canses whers the
racks oheck out all right on the preflight, but fail to release all of the
bombs in the ailr.

{11) The type A-4 rolesso is similar to the type A-2 excopt
that the manual controls hove beon repleoed with sleotrical, thus olimin-
ating the long linkage betweer the bombay and the bombardier's compartment.

4, SELECTIVE ARMING. 2+ In order to provide solective arming of the

noge or tail fuse the bomb arming control boxes, types A-1l and A-Z were de- . .-

signed., Although they diffor ‘in appearanqejn operation thoy are similar ‘and
cither one may bo usod.
be The bom’ arming control will accommodate only one¢ arming wire
80 one control is mounted at each cnd of tho bomb station, either tﬂo nosoc
or tail fuse, or both, may thon bo armed by manipuleting switchos in the
bombardior's compartment,
Ce frior to cach bombing flight, tost the bomb' arming control
for the fgllowing load chorhetoristics with a standard arming wire.
(1) vith mrgnet enorgized, it must hold a 1(0-1b. load.
(2) With the mngnot dc-onorgizod, it must ho'ld o 3-1b. load,
(3) With magnet do-cnorgized, it must hold a 4-1b. load.
d. Boyond a visual inspootion for eloanliness, frayod wires and
sccurity of uttachmont,'no maintcnancoe should bho necossary.

5, INTERVALOMETER. @&« Purpose. In ordor to provide a mcans for

automatic reloase in train of a numbor of hombs at 2 predotormined inter-
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val; moasured in foot botwoen succcssivo impaots, the bomb rolease oontrol

(intervalomoter) was doveloped.

be With tho train solootor switoh in the "train" position, tho counter
knod roquires pro-setting to the number of bombs to bo_roléased at lonst one
minute before closing the releasc switch.

S Closing the releasoc switoh thon inithtona train bomb relesse
whiog oontinues until tho roloaso soloncid circuit has been oiosod a number
of timos equal to the original sotting of the countor pointer.

de The pilot light romains lightod, if tho jowel rim is in tho "on"
position onl‘y when the counter is sot” to a position above zero.

Oe¢ With tho train soleoctive switch in tﬁo "seleotive" position and
the jewol rim in the "on" position, the pilot light romairs lighted.

fo Turn off. (1) To turn the bomb rolease controll off it 1s ime
rortant that tha trainesoloctor switoh .be in tho train position, and the
countor pointer at soro. ‘ | |

~(2) 1in order to prolong the life of the tubos, and to climinate
inacocurate and erratiq bomb relcesing impulses, tho control should be left
off when it is not used.

ge Intervalomotor is "off" only when:

(1) Troin seloctor sawitch is in “train",
(2) Countor-pointor is at "zero".
6. BOMB HOISTS. oe In order to load the honvier typo of gonoral pure
nose bombs, the bomb hoist assembly, Type C-3, was dovclopod,

be Methed of Sotting Up Hoist. Information rogarding the proper
mothod of sotting up tho hoist will be fovnd in tho bombay of uach particular
type of plane.
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Se¢ Precnutions in Holsting.

(1) Do not reloase hoist and remove the sling from the bomb une
¢il the holat cable has been slacked off ap roximately two incnes from the
bomh, and seourity of shackle to the bomdb and to the raock has beocn detor-
m#ned.~

(2) ™hen hoisting bomba, it is necessary that the men 6per-
ating the hoist drums work evenly nnd smoothly to prevent unoven pulling of
oable and bomb slinge. This is nocossary to prevent rolling of dbomb from
oling; *

(3) The oorrcet sito of bomdb sling must ALWAYS bo used.

(4) The borb sling must bo inspocted for coundition érior to
hoisting (use)e This wili include frayed straps, loss of onble attaching
onds, and general condition.

(5) The hoisting drums and wornm drive will in soﬁe caéqs re-
vorse under bomb weight if.the hond orank is roleasod.

" (6) Bombs musé 86 hoisted and loadud on tho racks to matoh
welght tabs at ench station,

(7) Aftor use in loading, the cables mast havo tonsion applicd
to thon prior to and during fewinding uponr hoist drum.

de Maintonance ;. '-

(1) The hoist units will be inspootod for such dofécts Ag ==
frayocd enbles, loose bolts and nuts, lost or breken cottor pins or safo-
tying, oracked or bf;kon pa;ts.ﬂ | .

(2) 1t is snmotimos nooccssury te periodically elean and
groaso holst cabloe:
(3) It is nccossary that hoist units, when stowod, be securod
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seaured 80 as to provent damage to nirplane or hoist units,.

7. BOMB SLINGS~ a. In order to spood up the loading of heavy bombs
(260 %o 2CCC 1bs.) the typo A% Homb sling wes dosignods Tho sling hook
assombly and the~looking’arm aéaomhly provide thq necessary sonnootion bo=
twoen the rollerless chain and the hooks’éf the two hoist ocables.

“be .To use sling, the b-mb must be oloar of.tho growd (‘ach or two )
so0 that the sling may bo slippod under the bomb and properly loocated noar
tho conter of gravity,

S During the holsting operation, the woight of thc bomb aocts to
tightoﬂ tho sling about tho bomb body, thus mnking slippage impossibles

‘g. After slings have boon usod an& boforc ropacking them in con-
tniners, oach unit will be washod in koroscne and thon inspected for corros-
ion, eracks, and bent or broken parts.

b /Iny parts found in such condition as to ronder them inscorvico-
able or quostionable in any way will bc roplaced,

fo No ropairs will bc mado on tho typc 2«2 Bomb Hoist Slings.
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.CHAPTER v
COMBAT BOI BING TECHNIQUE

SECTION I - APPROACH ™ITH C-1 AUTO PILOT

. le GENERAL. 8. Procoduro outlino hero basod on following promisocs:

(1) Bombing run can u.ilizo evasive action.

- (2) Run is shart and accurato.

lease,

aros e

e

(3) Target is visiblo at loast 3 minutes pricr to bomb ro=
(4) 1t is possihle to make chook run when near the targot
Use automatic pilot whon in working order,

(1) Automntio Pilot to be used by unit formation loadors,

(2) Plunea to bo flown mnnually on bormbing run only as last

resort to accomplish mission,

turns.

downwind,

(3) A1 tums by manunl pilet to bo co=ordinatod controlled

(4) Turns usihg rudder not to bo practiced.

(6) Group loaders to make banks as follows:
(a) Not %o exceed 1C° to 120 with large farmations.
(b) Not to cxceod 18° at ény time on run.

Evnsive aotion by.formation leadors:

(1) ‘mount of banks and turns should vary.

(2) Turns into wind should be pgreater and longer than turns

(3) Turns should avoid drifting downwind from targot.
(4) Bombardier should onntrol ovnsivo aotion in direction froem
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initial print to bomb releaso. ; . ‘ *
de Whon on manual pilot.
(1) Pilot follows PDI signals of bombardier,
. (2) Mokes co-ordinated turns to centor PDI.
(3) Pilot may ohango ecourse ns direstod »y Lombardier (in-
torphene ).
o+ When C-1 equipront is uscd:
(1) Turuscan bc made from turn comtrol in bombardier's come
partmont sct to noooszary degrou of bank.
(2) Turngenn he madu by smooth action of seccndary olutch on
stabilizor.

(3) Turns can ho mnde by pilots contrel,

2, APPROACH FOR EVASIVE ACTION, ae. Mothods of approach for ovasive

action al constant altitude prior to initial peint.

(1) Usc either E-6B domputor or automatit bombing computor.

(2) Sot computor to hcading being flown.

(3) Set in drift, ground spoed or tangent of dropping angle and
true air speod.

(4) Dotormine wind voloeity and direotion,

bes While ship is straight and lovel:
(1) Bombardier unlocks recks.
(2) Turns selector switch on,

(3) Sots intervalomoter countor-switch to number of hombs de-

sired,
(4) Set solsotor to "train®,
(6) Allow intervalometer 1 to 3 minutes to warm up.
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(8) Wingmar takes same action (as precaution).
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Bombsight stabiliger is leveled.
Untt leadors adjist auto=pilot.

Initial point to bomb release line:

(1)
(2)
(3)
(4)
(5)

(8)
(7

Check E«6B or avtomatio bombing computer.

Make check of wind cire&tion and veloocity.

Note direction and degrees of turn to hit axis of attack.
Pre-get dirift and tangeat of dropping anglé.‘

Make turn to put ship on heading of final approach (down-

Prepare for dry runm.

Open bombay doors,.

Dry run,

(1)
(2)
(3)

Uncago gyro and unclutch secondary clutoch.
Clutch in directional clutch,

Make dry run, synchroniging for coursc, rato.

Evasive actions

(1)

(2)

(3)

Leave gyro uncaged (unless banka‘exooeding 16° aio required).
(a) Disongdge directional clutoh.

(b) Engage secondary clutch.

Bombardier dirocts ovasive actions

(a) Usos signnl to'pilot through PDI, or

(b) Mies ovasive action with turn control or secondary

(¢) Dirocts pilot hy intoerphone.
If using socondary clutch, move sight and secondary clutch
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smoothly frm sido to side.

(¢) D~ not alip sight independently of secondary oclutch.

(8) Bring PDI to soro,

(6) Bombardier positions telescope for BC to 30 second run.

(7) Dn not take vigorous evasive:actim,

(8) Turns should be upwind.

f. Check run: (1) Should bo made on heading of final approach.

(2) Turn plane with turn control or seoondary clutch and
sight (as avove).

(8) Place vertical crosshair on targot.

(4) Bring PDI to zero and synchroniza.

(5) Check dropping angle, drift anglo, sighting angle for
20 to 30 socond run,

ge Evasive action period.

(1) Continuo somtinuous ovasive action until upwind of
target,

(2) Make, correction in drift so¥ting, dropping angle and
sighting anglo. | \
(3) Take a straizht level run tc check sighting angle and
ostablish a lovel gyro.

(4) "hen target appeers in top of optic, bombardior brings
ship around to axis of attack for final run,

(5) "hile changing altitude, use samo procedure as abovo.

he Unless large amount of altitude is to be lost, change in dir-
eotion is bettor evasive tactics,
i. B8tart evasion by losing 1,00C - 1,5CC foot; thon evade in
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direction rather than altitude after a chack dry run. .

. O 'Evasive action.to be taken will vary with the theater of

oporation-.
[ ]
]
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SECTION I1
\GTHODS OF DETERMINING LENGTH OF RUN

l.. BY COMPUTER, 0. Mguro § is designod to find sighting angle of

not more tﬁnn 3C socoonds and not loss than 20 gsoceonds.

be On the computer shown in Fioure 6, the disc speed set in
sight is placed opposite the tangent of dropping angle to be used on boumb-
ing rune. 8ighting angle is then read under lowor large arrow. Disc speed
is 15C rpm; tangent of dropping gngle is (.53 sighting anglo is 44°,

s. Figure 6 is designod to find sighting angle. of not mo;e
than 45 seconds and not less than 3. secondss \

_g.. Operation of the computer ghown in Figure € is same as
outlined for Figure 5. Diso speed is 15C rpm; Tangent of dropping angle
(.53 sighting angle is 5C°,

2. BY POSITIONING TELESCOPE. Figure 7 shows a second mothod of find-

ing sighting angle. If the tangent of the dropping angle has been solved

by synchronizing, the rate index is positioned at a definite tangent. The
actual time of fall for that altitude is kmown. Thus from the tangent walue
indicoted on the rate scale to O on the rate scale is the ATF, If the tan-
gont value is .4C and the ATF is 4. seconds, then it will take the telescope
10 scconds to travel from .4 to .3 or from .6 to .7, ote., on the tangont

scale, Thereforo, if the bombardior dosires a 3C second run, he has only to

count back throe tangent valuos (to «7) and position his telescope.
NOTE: .If telescope oreeps, turmn off teloséope motor and clutch in tele-
.'acopp. When oross hairs intersect fargét, turn on telescope motor,
3. BY TIMING. A third method of positioning the telescope for desired
length of run is by timing (trial and error); using a stop watoh to time travel
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3
'0-:'; :_2 >40 SEC.
=
go_é g—s
= :-.51
30 =3 = 30 SEC
=
w0 [8
- ——9
= :;-to
so= E
S E
= — |3
60 =
= 20
= 25
'mE 3‘0
= 35
EXAMPLE I
LATF 40 SEC.
RUN DESIRED 30 SEC.
TAN D/A K

TELESCOPE SET .7 (35
2. PLACE TELESCOPE
INDEX AT .7 OR (35%)
WHEN LATERIAL CROSS-
HAIR REACHES TARGET
THERE ARE 30 SECONDS
LEFT IN THE BOMBING
RUN.
4+ 40+.0/ DISTANCE
IN ONE SECOND
Ol TIMES 30+3
4+.327 SETTING

A-577
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TIMING OF BOMBING RUN

0-:"_.., 04
= B
105 | baosec
g b
5 d—e
g o
30 E.G-J
5 |, feose
w3
. HF B3
—E-a E__—-I.O
50 =
=
70 =
=
EXAMPLE 2
LATF . 40 SEC.
TAN OF O/ 4

TIME OF TRAVEL PER
TAN UNIT = 10 SEC.

2. TAN+ ATF = DISTANCE
OF TELESCOPE INDEX
TRAVEL FOR ONE
SECOND.

. PLACE TELESCOFE
INDEX AS FAR BACK
AS NECESSARY TO
SEE TARGET.

NOTE NUMBER OF AN
UNITS LEFT BETWEEN
RATE AND TELESCORE
INDICES TO TIME
LENGTH OF RUN DE-
SIRED.

[ ] ® o
| J L [ ]
PRI araw—— - i —————.—

- -

$0 SEC.

EXAMPLE 3.

LATF
TAN OF /A .4
TIME OF TRAVEL OF
TELESCOPE INDEX FOR
ANY ONE TAN UNIT 1S
THE SAME.
BOMBARDIER MAY TIME
HIS TELESCOPE INDEX
TRAVEL ANYWHERE ON
THE SCALE TO DETER-
MINE LENGTH OF RUN
ODESIREQ -
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of tolescope or by ocounting (ono-thousand-one, ote.). This mothoc is not
recommendod if othor mothods can he employod.

4. ALTERNATE METHOD FOR TIMING TURNe. 0. In the paragraphs above, the

bombardier positioned his telescope and, when tho tar;;ct appeuréd on it,
turned on the telesocope motor or clutched in tho telos.icpc as he came on
thce course. In doing so, he used his judgomont and e<porience to seoloct
the proper time to turn and Eick up the terget. There is an altornate
method for timing the turn so as to be on course at the proper time to ;xs-
sure the desired length of run:

P.e The bombardier can clutch in his telescope the first time
the target appears in the _telesoppe and leave it clutched in -~ telescope
driving all the time. He then solvev for his sishting angle as in para-
graph above and moYks the sighting angle position with tepe or any other
avoilable substance, He may simply note the position. The bombardier can
use the rate of closure of his telescope ns a puide for timing his turns

to assurq him of making his last turn at the proper sighting angle, There

is also the advantage that the bombardier will have the target in viow through

his telescope at all times instead of just during the time 3t appears from

the sighting angle to dropping anglee
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CHAPTER VI |
NAVIGATIONAL AND BOMBING AIDS !
SECTION T - NAVIGATION AIDS -
OBTAIN DRIFT AND GROUND SPEED VITH M-SERIN £13H2. 6. Turn on

stabilizsr
D

S

d.

- 8

L.

-

and sight switohes.
Set in proper disc spood mnd trail,
Set telescope at any convenient angle.
Ship must fly oconstant heading.
Unoage sight gyro.

Swing sight head in direction of drift until vertical hair’

tracks along objects on ground..

Engrge directional clutoh,
Engage rate clutch and synchronite accurately for rate.
Road drift cn drift scale.:

Read dropping angle nnd, through usc of tables, or computers,

dorive ground spoed,
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SEOTICE II. -
BOMBING AIDS
le g:g!.lgg. Followihg are required, (1) Bombs!ght mountéd in air-
oraft for normal bombing operation, tachometer and steop vatch,

(2) Bombing tﬁbles showing the tangents u.' the Jroppgng.angles

and ghe. corresponding ground speeds,'for type borb.hetrfy used
be To determine true air speed, take~pressure : ltitude from alti-
moter at 26,000 feet (Figurs 8). .

(1) Rotate inner disc until it is opposite air temperature
aloft («30°C). |

(2) Find indicated air speed (156 mph) on minutcs scale.

(3) Read off true air speed (240 mph) outer scale.

&e For altitude computations: (1)_ Repeat same procedure as for
TAS, only on altitude- soceals,
(2) Find indioated altitude on minutos scale.
(3) Read true altitude on outer scale.
de True air speed and drift.' (1) Tangent of dropping angles for
corresponding ground speeds and altitudes shown on the E=6B computer (Mgure
9). \

(2) The pre-arranged #-6B scales are compiled for TDA com-
puted for veariouc altitudes using the same approximate true air specd for
all altitudes,

(3) The tatles from‘whioﬁ these TDA’s aro derived are shown
(Figuro.10). | )

(4) In use, a single drift is taken on any heading.

(6), Then true air speed and drift are known and ¢ wind velo-
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oity and dirootion line dvtermined for any hending.

(6) On the scale, a dropping anglo is shown at tho end of the
wind arrow on the hoading to bo flown on the run,

8. Drift and Ground Speed. (1) A éuiﬁe.&courate drift oan be obe<
tained simply by rctating the bombsight until the vortical hair parﬁzlels
the objoot sighted. o

(2) For synohronizing for absolute drift, set the trail and
disc specd in the sight for the altitude being flown and the bomb to be
dropped on that mission.

(3) Turﬁ tho hombsight until the proper drift reading has been
oatablished,\uaing the sight as a drift meter while the plane maintains a
congtant heading.

(4) Synchronize for rate.

(6) Using ths E-6B (Figure 1l1),

(a) Placo tho TAS roading undor the centor of the trans-
parent dise.

(b) Sot the campass hending of the plane opposite the
indsx of the ocomputoer,

(c¢) Plot and mark on tho scalo whero drift and either of
the others in%ersect, This will be the end of the wind arrow.

(6) ™ind dirostion and velocity aro obtnined by moving tho end
of the wind arrow until it is Aireootly under the TAS indiontorAund drawing
the mph from tho TAS to the wird arrow is the wind velocity and the wind is
from the indicatod hoading (Figuro_lz)t i

(7) The wind dirnction and velocity line will now:

(a) Givo tho approximate drift and TDA on predictod bombe
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FIG. 12
TURN X UNTIL IT IS
DIRECTLY UNDER TAS
INDICATOR, AND DRAW
LINE CONNECTING TAS
AND X .

WIND IS 30 M.PH.

j FROM 230°
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ing hoading wamin_
(b) The wind dirootion and velooity limo will 'givo the

drift and TDA for that heading..

(e) Bo surc the TDA is read from the correct altitude

column,.
f. Pro-sotting date in sight. (1) The use of this computer pio-
vides a quick and efficient method for determining the drift and TDA noco-

essary to the bombardier for pre-setting dnte in his sight.

(2) Pre-setting is absolutely ncccssary for a short, 30-second
or less bomb run (Figure 13). .

&« Boforu leaving tho ground: (1) Bombardior should write all the
rossible data, sauch as GS and T which might be used oﬂ the bottom of his
E-6B. .

(2) This is to avoid making mistakes in reading £he bombing
tables and facilitatos work,{Figuro 14).
h. Vhen more than 16° drift is uxpectod.
(1) Tho ground spceds on the E~6B may boe doublod and
(2) Corrosponding tongonts -oomputod and written on tho com-
puter (Figuro 15).
(3) Drift recading romniné the samo and is nﬁt doubled,

2. ABC COMPUTER. 8+ Zoro computor by matching dots on thc left, then

installing wind gear and compass roso so thet dots on th@ right also match,

Set lubbor linc so that it is opposite wind arrow at tﬁe tiﬁo that tho dots

are matchod and drift pointer is on zbro (Figuro 16). Thio.stop is completed

prior to take-off and once adjustod the computor should romnin ;o until ree

moved from tho stabilizor. Howovcr, it should be checked prior go each
RESTRI CTED

P R U T S

- sl

all. -~

)\



RESBTRICTED
- 68 -
mission,

b, 8clect tho propor iangent scale and install (Figure 17).

i. St brue air speed (195 mph) on tho true airspeed soale (Fige
ure 18)., Note, if tho true air speed is between 1CO and 200 mph, then +ho
sonlcs are usod as indida'ted. Ir frue air speed i stove 200 npn, thon all
the linear scales TAS, G3, and wind ai‘e doubied. Tho dropping angle tangent
scalo must bo solocvred for the single velue of the line;ar scales or thou
double wvaluo, whichever is usod. The apoc;d ranges indieated on the ta.ngent
sonles show if they are i‘o.r the indieated scale value or doﬁble that welue,
If one linear scale is doubl?nd, all of them must be doubled ; the angular
sceles (drift) always remniz; the samo and do not double. h

~ d¢ Vhon roady to determine the wind, ﬁhich may be done on any
stmight; heading, engage the sucondary clutch so thet the automatic pilot
will fly f:ho ship stralght. Sot compacs rose to magnetic hending (1606)
as obtained from navigators oompass and lock to stabi:lizer gyro with lock
forloompass rose (Figure 19).

6. Swing sight head as a drift meter to determine drift. when
sight is at proper drift nngle (8°L) synchronize for the tangent of the
dropping angle (.57). This should be accomplished over terrain which is
approxim@tely the samc clovation as the tnrget.

f. Turn wind arrow on 'BC to tho approximnte direotit;n of the wind
(from the right in this cnse). | |

| B Set. drift pointer over drift as detormined (8°L) (Figure 20)
and thon while holding drift in this positic= rotate wind goar to position
ground spoed i.nd-ioator at corroct tangent of dropning angle (Figure 21).

he Clamp wind spocd (30 mph) and wind direction (from 270°), This

N RESTRICTED

s e ARt

. A TR

D T S




"RESTRICTED

. - 69 -

ontire operation should be accomplished bofore turning off the heading that

the wind is ceterminud one.

1. Now tho ABC wil] indicate the drift and dropping angle fbr any ‘ ‘}
hoading the planoc tums to‘hnd'the wind arrow wiii indicate the direection
of the wind At‘gll times which 1s useful to the ﬂoﬁﬁardier in plcnarng evms-
ive action. On tho bombing run, honding 66° the drift is 3°R and the tangent
of tho dropiing angle is .62 (Figure 22).

Je If the bombardior wishes to know the drift and dropping angle
for some other heading than that on which he is flying, then he loosens
compass ‘rose and turas it to desired heading, then resots it to the compass
heading on which he.is flying aftor cbtaining the information.

k. It'should bs romembercd that tho stabilizer gyro on which the
compass roso is fastened will be incorrect by about 10° for every 360° of
furn in the same diroction, so the compass rose should be re-set to corres-
pond ﬁith navigator's composs ocpas;onally whon the eirplene is flying
straight, and should Bo so sot shortly bofore the turn over the initial
point.

3. G-1C. Truc Air Spoed Computer. a. Set pressure altitude (16,000
foot) against calibration indiccted air speed in mph on V,.
be Sat indicator on air temperaturo aloft.
. GCo Rogd true air speed ip mph on Vi scalcs under indieator.
4. E~6B may also be used as a true air-spoed computer,

4, TYPES C-2 and AN 5837-1: L3 Pregsurc Altitudoe is the rending of the

altimetor after tho neccssary soonle nnd installation corrections have been

applied, whon the Kollsman number is 29.92 ( or markers to zore)s Since

pressurc altitude is used in conjunction with tho C-2, LN 6837-1, G-1, D-3,
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nnd\B-GB computors, alwayaiaot tho Kollaman numbor at 29,92 when reading
Altttudo to use with any of those computors.,

i be  Tho types C-Z"and AN 583%1 altitudoe corressicn somputers are

designed to apply the necessary temporaturc corrcetiions Sc %%y pressuro al-

titude above the ground to obtain tho tgue altila~e wieve the grourd and
vice versa. They are intended primarily for use in high altitude buuting
photography when the pressufe altitude of the ground is not zero, and the
mean temperature is known.

Se¢ These computers consist of two concentric dises, a clamping
ocursor, and a free cuf%or. The inside small disc carries a.pair of spiral
scales. The outside large disc carrios a prossurc altitude scale for sct-
'ting thoe pressure altitude of the ground, and » temperature secale for sct-
ting the mean temporaturc of tho air in degreos centigrade. The C-2 come
putor is printod in red and black ink, whorens tho AN 5837-1 computer is
printed with fluorescent matorial sc that it can be used under ultra-violet
illumination. Exoopt for those varintions in printing, the two computors
dfe'iduntipal, and the following instructions apply to both.

c-2 AN 5837-1

CIAMPING CURSOR .......Blgok linCeseeses.esladbolod "PA"

FREE CURSOReescoesesosoROd line.........;..Labolod nocn

TRUE ALTITUDEsveecesessRod numbers...;.....Whito on black background

INDICATED ALTITUDEs.+...Black numberss.sesesBlack on white background

_2. _OPERATING INSTRUCTIONS: Thc types C-2 and AN §837-1 altitude cor-
rection computors wi}l bo opornted in aéoordanco wiéh the following instr-
uctions:

(1) Bofore Toke-off. Sot the olamping cursor (PA) to tho pressure
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FIG. 13
TANGENT FOR 140°
HEADING IS .52

ORIFT FOR 140°
HEADING IS 7° LEFT

NOTE :

DATA TO BE PRE-SET
BEFORE BOMBING RUN
IS STARTED. DRIFT
SHOULD BE SET WHILE
PDlI IS CENTERED.

BEFORE BOMBING RUN
IS STARTED, BOMBARDIER
PREDICTS HIS HEADING TO
BE 140°.

NOTE:

THIS MAY BE DONE 8Y
LAYING PENCIL ACROSS
COMPASS ROSE ON THE
STABILIZER PARALLEL TO
THE PREDICTED HEADING.
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1. T OF D/A 1S .57, POSITION BY ROTATING WIND
DIRECTION QEAR

2. GROUMD SPEED IS 205 MPH
h’l# % “ ) 3. L“' UI'D “m, m m
"///,,ﬁ . % LOCK WIND DIRECT, FROM 270°
* my g0 .“‘ WIND SPEED AMD DIRECTION ARE LOCKED
S ‘ WNILE HEADING 1S 160°, ORIFT 8°, LEFT

" ’ > AND TANGENT CF /A .57

Foisure 21 - Automatic Bomuing Compuier
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altitudo of tho target and look in position, If tho weather officer is un-

able to ostimate tho pressure altitude of a target, them use the true ele-

vation of the terget above ;ea.-level.
(2) 8Set the free ocursor to the average temperaturc of tho air:

over target: average temperature = (temperature at targut)d(tomperaturo a-

10“).

(3) Tho black numbor under the black-line (clamping or PL) cur-

sor is the pressure altitude above the prcssurg Aaltitudo of tho M'
Thet is, ‘

Blrok Number = FA (nloﬁ:) - PA (of target).

(4) The ro;! number under tho red-lime (free or °C) cursor is the

true altitude of tho airplane above the targets Always follow nlong tho

line of graduntions from one cursor to tho otrer.

(6) Thc moan tomperature invoivod hore is strictly not an ord-
inary arithmotionl moan, but rather tho arithmetical moan of temperaturcs
tokon at very particular altitudos, such ns thoso shown on tho Bombing
Flight Record, Form 12-C, ussc in tho bomhing schocls. 8ince in combat
the detormination of such o meoan tomporaturo in tho wicinity of the target
would usually bo impossible, tho moan temperaturc te bo used will hewe to
boe the averagc of the tempercture clioft and the tomperature on the ground,
esvimated if neceasn.y.

(6) Prossure variation at target ia the plus or mizus expression
of the differenco botween the actual and the tho sem~level barometric press-
w » reading nt. tﬁc m'goc. This variation is them applied to truc elevations
of target fo derive prossuro altit.udo of tar‘got.

(7) Tempsswturo alcft wass B¢ sorrestod by use of calibration
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oards for comprossion sumore #300ring to airspeod aml for inetrumental

errors in thermomsber,
LD m»
(1) To find true altitude above the target.
aivmn
Estimated pressure altitude
of target: 2,800 feeot

‘Estimated ground temperature of target: $14°C

Pressure altitude aloft: . 21,200 feet
Corrected temperature aloft; - 220°C
(2) soLUTION:

(a) Lock nlamping cursor on 2,500 (PA of

target) on pressure sltitude scale.

(b) Set free cursor on mean tewperature:

4 =z

(o) 8Set PA aloft minus PA of target (21,200 - 2,500 =
18,700) on INDICATED ALTITUDE scale (black numbers)
under clamped cursor (black line).

(d) Read 19,100 on TRUE /LTITUDE scale under free cursor
(red under red)e This is the True Altitude above
the target.
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1. 8et Altimster

2. True Elovation of Target

3. Preassure Wariation at Target
4., Pressure Altitude of Target

6., Estimatod Target Tomperature
6, Corrooted Temperature Aloft

7. Mesn Tomperature (add step 5

8. Prossure .ltitude Aloft

29,92

(Add step 2 to step 3) Black

to step 6 and divide by 2) Red

9, Prossure Altitude Above Target (Subtract Step 4 from Step

8) Black
10, True Altitude Above Target Red
n‘“rﬁ 23,
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CHAPTER SEVEN o

GROUP BOMBARDIER BRIEFING
PROBLEM

‘~ SECTION I
BOMBARDIER'S COMBAT CGUIDE
1. GENERAL. a. Bombardier must be hhoroughly briefed.
b. Must make thoiough pre-fligﬁt inspoction,
2, PBRIEFING, 2. Crew mast be able to visualize target and approaches
before taking off,

b. Bombardier mast know objective folder:
(1) Should study available pictures.
(2) Should study maps.
(3) Should study axes of attack.

¢+ Other briefing information:
(1) Indicated altitude on bombing run.
(2) Flevation of target,
(3) Altimeter setting to be used.
(4) Indicated airspeed to be used on bomb run.:
(5) Bomb load, type and fusing.
(6) Temporatur: and pressure at target.
(7) Information on alternate targets.
(8) ‘ieathor data,
(9) Aiming point,

d. From metro data, find the following:
(1) Ground specd (with use of E~6B computer). Example:

™Mnd Velocity 30 mph
Direction 230° true
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Temperature -26° ¢ This data gives @
Altitude 26,000 ft, true ground speed : ®
I.AS. 175 mph  of 260 mph. @®
Figure 24, |
(2) Tangent of Dropping angle (Figure 25). b
(3) Magnetic heading of bombing run (downwind):
(a) To insure minimum drift.
(b) To insure meximum ground specd. ‘ *
3. DURING THS ISSION. a. Bombardier observes enemy territory.
(1) Uses field glasses,
(2) locates check points to help find targets. ¢
(3) Check points very helpful when target is camouflaged.
b. Prior to "Bembs Away'.
(1) Bombardier takes over formation 30 miles from target. o ®
(2) Guides flight in, |
(3) Checks controls, racks, switches prior to release.
(4) Checks pre-set data on the A.B.C. ¢
(5) Starts evasive action to reach point at which bombing run
starts,
(6) Bomb bay doors openod at initial point. ¢
&+ Aftor "Bombs Away":
(1) Bombardier observes.target closely.
(2) Checks time over target. ¢
(3) Checks result‘a of bomb hits,
(4) Notes drift and tangent.
(5) Notes number and type enemy fighters encoauntered, ¢
RESTRICTED
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(6) Notes flak ard type of fire used. . ‘} .
(7) Notes ground batteries. o ° ®
‘ N
(8) Notes enemy surface activities, ; @
(9) Notes weather closely, '
. 1
3
®
!
|
, o
® o
®
°
L
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" Plgwe 287

. HEADING = NORTH

L. TAN~- .87

3. OROUND SPEED-260 mph
4.DRIFT - 8° RIGHT
S.ALTITUDE - 28,000FT.

‘PH.OT FLIES GYRO COM-~
PASS HEADING. BOMB -
ARDIER SETS E-68

COMPASS ROSE ON

MEADING. MOVES SIOWT
NEAD AS DRIFT METER.
SYNCHRONIZES FOR TAN
OF D/A. PLOT X WHERE
ORIFT LINE AND GROUND
SPEED LINE INTERSECT.
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SECTION II
. " TARGET IDENTIFICATION
1. INTRODUCTION. a. Lead bombardier may cause success or failure,
b. Lead SomMier mist identify target quickly.
c. Lead bombardier must know objective falder thoroughly.
d. Lead bombardier must beware enemy ruses,
2. CHARTS AND PHOTOS. a. Small scale chart of the city pinpoints possible
objectives in that area..
b, Large scale chart of the actual objective area pinpoints every
possiﬁle ob,jective. |
&. Others are perspective charts used as identification aids.
d. .Vertical photos of target area are used.
8e Oblique photos of target.' also help to present target as it appears
to bambardier, |
3. GERAN CAMOUFLAGE. g Uss of decoy targets,
. (1) Dummy and decoy installations,
(2) Camouflage in original construction,
'_tg. Decoys eifective aga{nst night bombi:ng.
4o .USE OF GLASSES. &. Necessary to practice on dry run.
b, Target; is usually picked up more quickly with field glasses than
with bombsight., '
5. CONCLUSION, Success or' mission depends on ability of bombardier to

recognize target.
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- CHABTER EIGHT
ADVANCED TACTICS
SECTION I
s . GLIDE BOMBING ATTACHMENT MK.2
1. GENERAL. 3. The GBA is an auxiliary instrument for use with the Norden
bombsight, It replaces the ‘telescope motor and automatically diives the disc-
at tho .copproot .epeed for the altitude being flown. |
Be The automatic disc speed contol tends to.improve horizontal bomb-
ing accuracy. Thud, the pilot can concentrate on keeping the air speed correct,
because any varliation in altitude is compensated for by the GBA. A more impoft-
ant foature is that it makes possible accurate bombing in a glide or climbd,
2. USE OF GBA. s. Installation. (1) Remove standard tachometer connection
assembly from rate end of bambsight and replace with one furnished with GBA.

(2) Enlarge the four holes on rear of stabilizer and tap for
No. 8-32 screws, Fasten GBA in place with the four screws provided. Some aire
plane installations will require 2 separate mounting for the GBA.

(3) Conn:ct flexible shaft from the GBA to the bombsight,
taking care that splined fittings are properly meshed and thc holding nuts are
tight.

(4) Connect tho static tube to the GBA. (Static line is part
of plane installation.)

(5). Connect GBA plug to a 26=volt powér supply.

b. Pre-Flight. (1) Put disc speed change lever in neutral.

(2) Ratse motor switch off.

(2) Rate indicator not on zero,

(4) Toleacope clutch disengaged.
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(5) Turn on GBA and allow it to warm up and 8o k pressure -
altitude,
(6) Note that VH (rate of descent in ft/sec) scale is on
zero or oscillating about 3 4 ft/sec.
(7) Pull out altitude knob and turn until altitude scale
reads zero.
- (8) Turn GBA off.
¢. Horizontal Bombing: (1) At altitude sot true altitude gbove
target on GBA altitude scale.
(2) Get correction on disc speed correction knob.
(3) Set trail in the usual manner on bombsi ht trajl arm.
i ‘(4) Bombing run is made in the normal manncr, except that
rate motor is turned off and tht speed change lever is neutral.
.
d. Glide Bombing, (1) £stimate true altitude of relcasa.
(2) Set in disc spesd correction,
(3) Set the trall am to trail for the estimatad air speed
and altitude of rolease.
. (4) Using the indic-ted altitude the ship is flying, apply
the preésure temperature correction (with E-6B) for the astimated true alti-
tude of release,

(5) From figure derived in step four, subtract true alti-

tude of target.'and sot thc result on GBA altitude scale.

(6) . Bombing run is made as beforc except that synchronisa-

tion is only correct for the instant. Therefory, it will bc necsssary to adjust

rata continuously until the bamb has beecn poleased,
RESTRICTED
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(7) Release must occur between 4,000 and 20,000 fcot.
(8) In using GBA for glide bombing the point at which to
start bombing run, air speed, vertical rate of doscent, and altitude of roalease
must be cstimated,

3. DIRECTIONS FOR CO!PUTING GBA DISC SPEED CORRECTIONS FOR ANY BOMB.
2. Find value of disc speed in vacuum at bombing altitude.

b. Find velue of disc spoed in air for specific bomb being dropped,
¢. Find difference botween those two disc speeds,
d. Sct this disc speed correction on GBA. .
VACUUM DISC SPEED FOR ANY BOMB:
Altitude VDS Altitude VDS
’ 4000 336.0 13000 185.4
5000 300.6 14000 < 179.6
6000 274.3 15000 173.5
7000 254.1 16000 167.°f
8000 237.6 17000 162.9
9000 223.6 18000 158.8
10000 212.5 19000 154.2
11000 202,6 20000 150.2
12000 193.9
FIGURE 26,
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SECTION II
HIGH ALTITUDE BOMBING OF MANEUVERING TARCETS ®
1, SIGHTING . & The present types of bombsights in use are de= (9
signed for synchronous bombing on stationary targe\:s, while in combat areas a
large percentage of the bombing must be do_ne on maneuvering ships. Evasive P
action of these targets consists of changes of sneed and direction, Cor{ee};uently,
to insure any degree of success, it is necessary to develop a sighting tochnique
which can help compensate for the inadequrcies of oﬁr present sights, o
b. In using the M-Series -wesfmfimsbes sizhtings on maneuvering vessels ,
there are two factors which increase the bombing errors. These are:
(1) The target can cha.ge speed .and course after the bombs ®
leave the plane, and can bhus be quite far from the hypothetical position set up
by the sight during the irun. |
l ' (2) The sight cannot be synchronized on a maneuvering target, ® ®
because the dropping angie and the course are not congt.ant.
2. NEED FOR NEV TR@I:QW. a. i.ittle can Ee de. > to rumove the difficulties
of the first lactor, but an intelligent study of the turn the targst is makiné, ®
Just prior-to release, will help,
L. Therc is, however, a new technique which can aid greatly in .alimin-
ating the difficulties caused by the secord factor, e
3. PRANGE. a. First, ground speed should be determined before the bombing
mn is start.ed; This chould be used to set up a dropping angle., When synchroni-
zation for réte Bcgins, every change oﬁ the rate knobs must be done by doublec ®
gripp:‘:ng.
be 4 const;ant,ly .changing dropﬁing anglc is the only solution for a
constantly changing rate of' closure, and this can be accomplished only by double ®
ROSTRICTED
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, :t'lpping of tho rate knoba. -

be W.&.‘ The ma.jor problem for the bombardicr on a target using

' mlkiv; ’action is dzflection. 'Changea in rat.e can be compensated for by the
bombcight. alone R but changca in course invoJ.Ve the airplane in the air in relation
to the tu-get.. The amount of changes in course, and the mxnbor of such changes,
\txich can be accompliahed during one bombing run, are limited.

b, The first step is to reduce to a minimum the number of turns which
will be 1ndicated on the PDI, in order to avoid corrections in course which will
pr'ova incorrect and which must be taken out later in the run; and to limit the
intensity of these corrections, ao that they may be accomplished by the pilot.

S. There is no infallible method of setting up a bombing course on a

marieuvering target, but there is one procedurs which will minimize the aiffi-

culties, This consists of pro=setting the drifg ’
d. The ot.her drift factor, which cannot be pre-determined, is the
mvc‘ment. of the target ship jtself,
(1) Bombing run should be short.
(2) Follow the target for most of run, using outside knob only,
(3) Near end of run, check direction of target motion carefully.
(4) 'If the targct is mald.ng good a course within 20 degrees
parallel to that which t.he plane is ma.ld.ng, use thc outside turn and telescope
diSp,.acoment knob to off-set the cross-hairs insido the direction of turn.

5. STUDYING THE SIﬂE'S COQ&S_;..:. a. If t.arget's course is more ncarly per-

pcndicular t.o t.hat of . t.ho planc and showa no indication of becommg parnllel to

it, 1t. will bo neceasary to change the planc 8 course radically and quickly.
This can be accomplished by qu.ick use of the inside course knob and viclent
correction by the pilot.

-
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g. ,‘ Ih'ﬁeiwotion with tais type of correction, several factors must

‘ _' “ be kopt in mind by the bombardiers ¢ @
(1) If a targst is making good a coursse nearly perpendicular
to that o.f the plane 10 or 15 seconds bofore bomb releasc, and if the target . °
continuaa to turn, its course would probably be almost the same as that of the
- plane by the time tho bombs hit the water. In this case a large drift correction
would not be desirable, ®
- (2) The bombardier must avoid n;ald;ng rad;cal changes too far
from bomb.relélas‘e. This would cause an incorrect change, dnd ruin the bombing
run. It dxould be rmnembered that a sizeable correction in course can be made °
evcn in the laat rive seconda of t.he run. The later the bombardier makes this
last changc, the better are hlS chances of hitting the target.
| T (3) It 15 never advisablc to try to outguess the enemy, if ® q
such a guosa invblves dlsplacing the alming point morc than half the sh:.p's
len th,
(4) Therc should be no hesitation about having the pilot put °
in course corrections up to the t:une of bamb relcase. The fact that the plane
is tuming at the time of reloase does not “throw the bomb out". Thc bomb will -)
leave the plane along a path which is tangent to tho curve the planc is making PY
good, I‘hua , if the p].ane is turning in the direction of the target, the point
of impact win be nearer the targct then if no correctioh were being made. ‘
6. PLAN III, as shown in Fisure 27, has been proven superior to individ- °
ual,pattern, or any other type of formation, in successfully attacking manecuver-
ing targets,
, ®
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CHAPTER IX.
o | MYSCELLANEOUS
N SECTION I.
DESTRUCTION OF CONFLDENTIAL BQUIFUENT
1. GENERAL. 8. All bombardment persornel will carry .45 calibre auto-
matic pistols in flight.
;g. Bombardier is responsible for destroying confidential cquipment.
2. DESTROYING THE M-SERIES BOU'BSIGHT. . Bombardier fires two pistol
rounds into rate end mechanism,
b. Borbardier fires one pistol rourd through telescope.

¢. Romoves bombsight and throws overboard.

L

3. WHEN PISTOL IS NOT AVAILABLE, M=Scries sisht ia thrown overboard.
b IER IS CASUALTY. Somo other member will perform the

destruction.
5. DESTRUC QF ENTIRE PLANE a. Use incendiary gronade, type AN~Mlh.
- be. Crew momber at nearost station opcratcs grenade. -
C. Altornate crew member selea;:ted to operate grenade.

4. If advisable, crew may opon gas t;ank, drain and fire plane.

N
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Plan I, in which 1all nine planes
bomb on the leader, with one sightiny

cperation for the 36 bombs, is not
censidered very effective., The pat-
tern is good, but the lead pembardier
has no referense point n which o fc
liy that pattern.

PLAN 111.

Plan III is recommended. The first
two flights have made hits on the
target. The bombs of the third flight
have not yet hit the water.

Flan 11, is the secend best method.
The first two tlights have dropped
bembs and made a hit. The target
becat hac passed the point of contact
as Tesult of the time delay in taking
thoo t 1 *yteey The bhoembs of the third
oyt oaves ot o yeet hat the water,

PLAN 1V.

Plan 1V indicates that coverage that
would have been afforded by a right
wing man might have resultedin hits,
This plan is not recommended.

Fipure 27
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DEPARTMENT OF THE AIR FORCE

HEADQUARTERS AIR FORCE MATERIEL COMMAND
WRIGHT-PATTERSON AIR FORCE BASE OHIO

MEMORANDUM FOR HQ AFMC/HO
ATTENTION: DR. WILLIAM ELLIOTT

FROM: HQ AFMC/PAX o 5 MAY o000

SUBJECT: Security and Policy Review, Case AFMC 95-276

1. The reports listed in Attachment 1 were reviewed for security and policy IAW AFI 35-205
(now AFI 35-101), and were cleared for public release. According to our logs, the material
was reviewed by HQ AFMC/PA and by SAF/PAS. It was our case number AFMC 95-276,
and Air Staff’s number SAF/PAS 95-0995. It was cleared for public release 22 Nov 95. All
the material is releasable to the public, without restriction.

2. If you have any questions or comments, please call me at 77828. Thanks.

A. MORROW
ecurity and Policy Review
Office of Public Affairs

Attachment:
1. HQ AFMC/HO Ltr 12 Oct 95



