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INTRODUCTION

1. The maximum range for harmonization used in this
Manual is 2000 feet. Although the effective range for
actual firing is 1200 feet maximum, a harmonization
based on 1200 feet would result in the same buller pat-
terns as for 2000-foot harmonization, and the latter has
the added advantage of the aircraft being harmonized
for the extra 800 feet should the tactical requirements
necessitate firing at the longer range.

2. The phase “angle of attack” (ap) referred to herein
is defined as that angle between the fuselage leveling
lugs and the flight path of the aircraft. The data on
angle of attack used were derived from the following
sources, from which the lift coefficient curves were
computed and the angle of atrack figures worked out
for the various weights, speeds, and “g’s” required.

a. Wright Field.
b. Technical Orders.
¢. Manufacrurer's Data.

(11 ballistic data were obtained from Bag R -
search Laboratory, Aberdeen Proving Gro her-

n, Md., and any questons or discreps % -

cerning these data should be referred b that ¢

. The ballistic characteristics of caliber O° and
A.P]. M8 ammunition are essentiall e samey and
even though the harmonization cha

for M2, the A.P.I. M8 can be used. H

6. Section C is included primarily, jcal expla-

nation of the method used in co rmoniza-
tion charts, and is not intended ed in the field
unless a specific duty of harmogigation 18/ made.

&

Introduction

S
S
S

Bhe boresight targets shown are for 1000 inch
for 5Q0 feet. If the demand for targets at longer fan
preseds itself, these additional targets will fur-
nishef at a later date.
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SECTION A
HARMONIZATION NOTES

1. INTRODUCTION.

a. The following study shows the method used to
arrive at a practical arrangement of fixed guns on
fighter aircraft. The data and results obtained are
derived from various sources including Technical Or-
ders, test reports, ballistics from Aberdeen, flight mis-
sions, discussions with gunnery officers, and the experi-
ence of combat pilots.

2. TYPES OF HARMONIZATION.

a. It is found that the type known as "Point Har-
monization” does not make the most efficient use of
the available fire power. In its place, it is recommended
that "Pattern Harmonization” be used; that is, that the
fixed guns be boresighted so thart their trajectories pro-
duce a desirable pattern as near uniform as possible in
shape and projectile density over the entire range of
fire. A range of 2000 feet is considered maximum for
harmonization.

b. This harmonization is such that the sight line is
always approximately in the center of the projectile
pattern throughout the 2000-foot range, when flying at
the Basic Harmonization. Consequently the pilot is re-
lieved of any mental calcu ange versus pro-
jectile drop.

¢. The necessity for computing the
not eliminated by this hal izati
lead is well covered by othe
will not be considered

3. BALLISTIC DATA.
. Ballistic data are

roper “'lead” is
The subject of
and, therefore,

from Aberdeen Prov-
ecessary in some cases
istic curves for specific alti-
by Aberdeen. This in-
be ,computed to an accuracy
rposes and will serve as
guring harmonization.

tudes or air sp
terpolation ca
sufficient for

ward firing fixed guns, and can
: data under “Future Range” or

“Air to Air.

4. ANGLE OF ATTACK.*

4. The angle of attack of the fighter aircraft for all
speeds, loading conditions, and “g’s” should be found
as accurately as possible. The angle of attack is the
angle between the fuselage leveling lugs and the gigh
path. The harmonization data in this Manual is
on the best available data on angle of attack.

*For harmonization purposes.

therefore governs the angle the guns mak
flight path. This angle in rurn determin
tive Bore” and is, therefore, a critical facto
the harmonization of the sight line and the
patterns.

b. Since the guns on the fighter aircraft are fi
relation to the fuselage leveling lugs, the an%
e the
e €

uri
T €

5. EFFECTIVE BORE.

. When a fixed gun is s0 set @
with the flight path, the projectile hag
upon it. One is the muzzle veloci
which the powder explosion sends
the muzzle, and the other forf€ i

Bc
5

ko

n

which is the resultant, and is
Bore.” In order to harmoni
bore must be computed. This actio
vertical and plan harmonization.

6. PROJECTILE DROP.

a. When harmonizati
drop due to gravity to b
speed and altitude for thi
aircraft fires at som
naturally a differenc

red, the projectile
ased on the desired
ization. Then, if the
eed or altitude, there is
tile drop between that
ion and that at the other speed
e is of a negligible quan-
tity, the magni
being 2 mil at

b. Whegythe fi 3
tips are paral‘:arth, the drop of the projectile
measured at right to the extended bore is approx-
i t rop in level flight multiplied by

le of dive. This change is of such
to 30-degree dive that it may be

5. But any action of the aircraft that
gangle of atrack, that is, changes in indicated

eed or number of “g’s,” affects the angle berween
3 bore and flight path and brings into play the
“Effective Bore” action previously discussed, and this
irectly causes the trajectory shift in relation to the

ASIC HARMONIZATION.

4. Basic harmonization is figured for altitude, air
ed, aircraft weight, and number of “g’s” which con-

2 resralgteo
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stitute the average condition at which combat firing
will probably occur. In basic harmonization it is of
vital importance to obtain as great an angle of visibil-
ity as possible over the nose of the aircraft. To accom-
plish this, the sight line has to be raised to its max-
imum, limited only by the amount that the guns can be
elevated. The guns are elevated to their maximum and
the sight is set so as to harmonize with the effective
trajectory curve. This method will give the sight its
greatest angle over the nose of the aircraft. From this
basic harmonization, the mil angle of trajectory shift,

8. GENERAL.

a. It is recommended that for most cases the included
harmonization charts be used, unless specific tactical
requirements necessitate a deviation. All possible care
should be taken to align the guns as accurartel
sible to the boresight rargets, and all mo
checked so as to eliminate any error due to
of guns.

b. Even though the aircraft is harmon
there is no substitute for accuracy i
estimating lead. Pattern boresighting

shown as i in the harmonization charts, and which help in deflection shooting and firing at lon zes,
is due to flying under any other condition that causes and yet will be just as satisfactory f ose-range
a change in angle of attack, can be computed. shots.

SECTION B

A BORESIGHTING PROCEDURE FOR FIXED %\

(A) BY USE OF THE
1000-INCH BORESIGHT TARGET

1. Select a level strip of ground and place a boresight
target 1000 inches (83 feet, 4 inches) from the approx-
imate mean of the gun trunnion bolts of the aircraft.

2. Level the aircraft on

means of weights, jac
level on fuselage level

at found in step 4 already located on
a starting point, mark off to proper

IN FIGHTER AIRCRAFT K
guns are to be aimed, copying data from included har-

monization diagram, or from data figured by a respon-
sible officer.
6. With sight line le
sight, next turn on re

or removed from gun

boresight target for sight
w be aligned in azimuth and

HE USE OF THE

(B) E
BORESIGHT AND FIRE-IN TARGET

8. In WBin oot target the same procedure as
outlined Nthrough, 7 is to be followed, with
jO

10 rounds. The center of impact of
fall on the predicted center of impact

ng. If these points do not coincide, adjust
ns until such is accomplished.

e 1000-inch boresight target or the 500-

3
S
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PATH OF PROJECTILES
AND SIGHT LINE

10"

TARGET POSITION WHEN
PROJECTILES REACH
TARGET FOR
CONDITION “C" -

T,

"

fa
F1
PLAN PIPPER 'Ifa-s.c.n.s.rr
- kL q‘:" g
) ) ﬁ"' J
FIXED INSPACE 4 1
A
/f 5 © 100 300 300 400 SO0 .F;{ PROIECTILE BATTERN
/ ips= FLIGHT PATH OF TARGET —s-; f FOR CONDITION "C"
r
/ & ﬁ

TARGET POSITION AT
TIME OF FIRE FOR
CONDITION "C”

AS SEEN BY FIGHTER PILOT

g 3 101530
s == o =1

MILS

ALTITUDE=15,000 FEET

FIGHTER PATH T.A.

P-51 COWLING

7 SECONDS
¥ [
TARGET PATH TAS.-251 MPH

7 SECONDS

% 100 M.PH. RETICLE

~375 MPH

e

in degrees the Target is off
T Fighter.

= Angle in degrees the Aim Point is
ff from Fighter at time of fire.

881 distance between Target and
Fighter at time of fire.

e ‘eet distance between Aim Point
nd Fighter at time of fire.

Feet distance Target travels be-
tween time of fire and time when
projectile hits Target.

g = Feet distance Fighter travels be-
tween time of and time when
projectile hits Target,

h = Projectile time of light in Seconds.

i = Mils lead required.

J = Radius of Pursuit Curve in feet.

k = Resultant or '"Seat of Pants" gr.

| = Angle in degrees-between the
Fighter's wingtips and horizontal.

m= Mil ungle the projectile Patterns

w = See Page 5A, Section H, “Miscel-
1 Data on Aireraft Har-

monization and Ballistics," com-
piled by Applied Ballistics and
Design Section.

n = Rate of turn expressed in degrees
per Second. DII\,"I'.GE by three to
get “needle width."

. b ¢ d e | ] g | h i Fighter Target | k | m| on_
£ Deg| Deg. | Feel | Feel | Feel | Foel c. | Mils | TIAS | TAS | IAS | TAS | Feet | "p" | Deg M':Is‘| Deg.
A_| 60 | 54,00 | 642 | 1758 | 215 69 | 300 | 313 | 200 | 751 | 3227 | 3.05 | 7083 | 138 | 971
B | 50| 4490 | 1298 | 1409 | 172 @95y | 466 TGO | 300 | 373 | 700 | 751 | 2969 | 329 | 72.28 | 155 | 1056
G| A0 | 3580 [ 1053 | 1148 | 139 207 | 378 300 | 373 | 200 | 251 | 2914 | 3335 | 7260 | 158 | 1076
D | 30| 7680 | 34 | 925 | ITTQN 165 | 302 3007|373 | 2007 | 7Sl | 3047 | 320 | 7LES | 14810,
207| 1780 | 835 [ 710 | sA\QAIZ5 | 72B | W | 300 | 373 | 200 | 251 | 3455 287 | 6961 | 1265 | 9

[ F | 10| 885 | 421 | 475 | 55 QR |0 300 | 373 | 200 | 251 [4579| 276 | 63.77 | 85| 685
T | 30| 2466 | 600 | 719 [0 7| 300 | 373 | 300 | 373 | 1724 | 548 | J9.4% | 302 =
T A 675 | e0a | 721 126 |23 | 615 | 300 | 373 | 300 | 373 | 2505 | 885 | 74927 19.2 |@FL]
3| 8| 600 | 7z Ribnl 235 | 307 | 300 | 373 | 300 | 373 [ 5024 | 210 | ol6Z | 74 f6.21
00 | eoo| 729 | 18R o | 0 7300 [ 373 300 [33 ] 0 |1 0 0

5 | 30| 2660 | 600 | 670 | 79 |N@E | - 590 | 300 | 373 | 200 | 2,1 |2em | 430 mi 223

6 | 20( 17.70 | BOO| 675 | 80 217 | 404 | 3007|373 | 200 | 251 | 3286 | 299 | 700 | 1G] 9.5
7 | 10| 8337 600 | ZGEmpmS 18 | 209 | 300 | 373 | 200 | 251 | G545 | 174 [ 54.87 | B
(S 0] 0 | o0 |. Toraie [ 0 [30 [ 38 |0 s |0 JT [0 g

9| a5 | 3mm | 1039 187 | 341 [127.3 | 300 | 373 | 300 | 373 | 1696 | 557 | 196]4p8 | 1248
10| 307| 24.87 | 900y 1070 | 19 y | 352 | 8.1 | 300 [ 373 | 300 | 374 | 2546 | 378 | 7a.g8y| 1674508
1| 20 | 550 | g | 106epf 195 | 195 | 357 | 581 | 300 | 375 [ 300 | 73 | 4056 [ 250 | ool Pl 7.
12 |0 8% ) | 109891 196 G | .35 | 317 | 300 | 373 | 300 | 373 | 5958 | 158 | 57, JAN
B o | 108 | 196 JA%6 | 359 | 0 3000 [ 373 [ 00 | 33 | 0 |1 1] 0

14| 45 | 40.20 ) | TI9AW 177 | 323 | 853 | 300 | 373 | 200 | 751 | 2277 | d21 2216 | 13.79
15| 30 | 765 7 | T2 1B0 |32 | B0.5 300 | 373 | 260 | 250 | 3343 | 2.95870.27 934
16 | 20 |71763 | 800 DA% | T2 | 332 | 413 | 300 | 373 | 700 | 251 | 4997 | 2LUIN{ 6173 | 15 647
7w 1019 CIBZ | 3337217300 | 373 | 200 | 251 | oGE8 | I 178 |25 | 100
3 7 123 183 [ 338 | 0 [300 [373 [0 [ AT |0 T .
19 | 60 48085 | 1200 % MG | 245 | 449 |159.4 [300 [ 373 [ 300 | 39 [ /B G471 | 1814
a0 | 45767 [ To00 | TN T 25 | 252 | 46l 1283 [ 300 | 373 | 300 | 375 | oovs sz | 7 | 1575
21 | 30R2a.80 | 1200 | TARN T 260 | 260 | 475 | 910 | 300 | 373 | 300 [ 373 | AT 2.08Y 698N 127 [ 917 shifts,
AN L1200 1 | 265 | 265 | Asd | @71 | 300|373 | 300 | 373 | e TG | S36M 46 | 450
B0 0. 6 | 266 | 766 | 4% | 0 | 300 | 373 [ %00 33 0 ¥ AN
20| 60 | 6385 |12 87 | 157 | 233 | 425 1046 | 3007 | 373 | 200 | 25i R %8 | 206 | 1322
25 |45 [ 40.00 | 1200 | 1320 | 161 | 239 | 436 | 861 | 300 | 373 | 200 | 251 /| 7185 | 150 [ 10.29
26 | 30 | 2653 | 1200 | 1345 | 164 | 204 | 446 | 612 | 300 | 373 | 200 | 251 Qf 4469 32 | 88 | 70l
27 | 15 | 1307 | 1200 | 1363 | 166 | 146 | 450 | 315 | 300 | 373 | 200 | 251 \\8853 | 145 4638 | 30 | 354
26 | 0| 0 |[T200 [ 1366 | 166 | 247 | A5 | 0 | 300 [ 373 | 200 1 0 0|0
i :

EN |

PURSUIT CUR

THIS CHART IS APPLICABLE IN A HORI

APPLIED BALLISTICS AND DESIGM SECTION
PROOF DIVISION, AAFP.G.C, EGLUN FIELD, FLA.

DATE 11-24-44
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"'g"" = RESULTANT ACCELERATION

Section G
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THIS CHART APPLIES TO ACTION IN 'Qﬂ DNTAL PLANE ONLY.

APPLIED BAbl
PROOF DIV.,

STI

ANGLE OF BANK'IN DEGREES

A

29



Section G RESTRICTED
AAF MANUAL 200-1

FORMULAE FOR COMPUTING THE FORCES ON AN AIRCRAFT
WHEN IN A PURSUIT CURVE IN HORIZONTAL FLIGHT

4= TDVIGENG), 4 _ gy y VP

32.2)(R) =220
_ . _ A . _ (3)(A) __(1845.02)(4)
A = (V) (Wa)(:001626); W = 55rioigaey’ W = (V,)(001626) — (V) ‘

& VP @G@F=D _ A845.02)(V@=D)

= (V,)(.001626)’ V)(.001626) — ) N
— ) _ A = vgi—1 _ (1257.9)(V g*—
A = (000795) (W) (Vim); W = 560705 (V) = (.000795) (Vi) me—lb

Wa = @W); W =Lz Ll

A =Radial acceleration

- S f( V2 \? g =Resultant accelerggion
g= VA1 g = (32.2)(r) +1 R =Range in feet at ti Mrom fighter to

(V)2 (V)2 aim point
"= B2 ve=T) | (322)(4) r =Radiusin feet of p urve at time of fire
2 V; =Fighter TAS in feet per second
Tangent g = él’ﬂ_ ! . . !
(32.2)(r) Vmm=Fighter TAS i les per hour
THESE FORMULAE ARE APPLICABLE FOR =Target TAS second

FLIGHT IN A HORIZONTAL PLANE ONLY

° per second

APP. Ballistics & Design Sect,
Proof Div. A.AF.P.G.C.

Eglin Field, Fla.
S Target —, 1 E
Sin © =(t) (sin ¢)
Fighter at inst vestign
for computing

R
¥,
30 CTED

s Petween the fighter's wing

Fighter path or
pursuit curve

a

S
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SECTION H
FIGHTER HARMONIZATION CHARTS

[y

T

D— Sight fine

p— All guns

5 I I I 5

SIDE VIEW OF
TRAJECTORIES

DISTARCE|IN FEET
B

Quter limits of d-mil disparsion
cone of all guns
RANGE IN FEET | | |

00 1200

PLAN VIEW OF
TRAJECTORIES

o

DISTANCE IN FEET

DISPERSION
PATTERNS
Based on 4-mil
dispersion cone
@
SIGHT PIP

CAMERA
ORf CENTER OF
PICTURE FRAME

_~60 DEGREE
(Two .Ig}lj

i
Tt

-

NOTE
Dotted circles are
bullet patterns of
1000-f1 range when
firing is done at
various “‘gs" shown

- Targets showr are for harmonization
Gun Location at Aircroft | i the fallowing eonditiogs (hos

1000- IN. BORESIG yut: et | Barmaniation: G0- FT. FIRE-IN AND BORESIGHT TARGET
50 cal LAR upr guns 2194 463 | e i At 15,000 18
50 cal LAR Iwr guns 26.44 434 b s
| 20mm cannon 2895 0. TAS: 4373 mph Wtz 14700+ %
@ Camers 4216 0 Angrhd of sttark(e) -4 mileno z
*From sight. tFrom plamn centel fise. Level Right: (1 "g" 1
€ of aircreft —4 Lupper B upper
+ i —I— Wark where |ine from sight is parallel to !u.salls,e leveling lugs L lower Comnem { ma— —— 1
@ Mark where sight fip s afined for hiarmonizatio @f e
L unper i [saght setting for harmenization) .
é' ® Mark where bore i5 aimed for 1000-in. and 500-1L targets® b %
L lawer o] =
® Ca = O Wark for center of impacl ol 10 rounds at 5001 targe “ 2} ;_..
"‘“?‘ Mark whore camers is aimied making camers pai | i :.?‘ el =] m
@ . This poini represents the center of the pictura 1 & 5/844-5/8 Pom L
Appiid Balllstiss & ODesign See., Pronl Ofv, AAF GG, Egih | 9.7/8" 9 7/8" N
TRAJECTORY DATA
Forward F' re %
Gun al 50 C of gircraft - -
Am;, HE T23 PO, IMT?IH ﬂMl‘? b L
Muz vel, It/ sec: 2750 2700 Camera i
Authority . Abefdeen duli FT.20 AT
§1; F1. 50 AC-M-1, and Ist ind tn
better fran Ocd. Dept l lin Field, Flv,,
Aprld 15, 19“ tv G fo' Budnanes’
‘Washingtaa, D.C
ple: LEVEL FLIGHT Flight Angle: LEVEL FLIGHT <302 DIVE OR CLIMB Flight Angle: 30° DIVE OR CLINE
Ml Anighe """ Cal | cop (W.=14700 Lbs} Cal | A crp (NER=14700 Lbs ) Cal - Wil Angle i
T [ 2% | 3 1as f17g" 27 T3y (4% | Whias e [ 2 I8 |37 |45 Alt. IAS | TAS [TR" [ 7Tg [ 3 [ AR
17 | 83 | +150 EEERS = S0 || — [ — 250 | 290 | #10 | 410 | #181 | 4187
—02 | 451 | 4106 200 {444 I = 07 | +18T | — 300 | 300 | —0 +37 | 484 | 4130
=ib | 8 | el 250 (13 | +68 |-+128 |+ 750 | 7| 57 | -+108 | +155 B0 | w0 |23 | 417 | 485 | 8l
| 2.8 +1.0 +0.8 T 3 3 < 5 7y 5 i 400 A0 —3.! -0 +33 +65
450 450 | =339 | DB 421 b S <HEELEE i 283 450 450 | 4. =16 | +2.0 | 443
70 | 222 |18 | #I1 | 4233 EEN ESTEN 5 O X 1 + | #3158 W | 22 |95 | #1LE | +85 [ =
- iﬁsg gf +zn.:l| +9.!‘ +;?15 o= |+1 |+3 00 | = =5 |+ |32 . E% g? 41 +§?2 + 42.1 4705
d [, +b. + W= | & g > 450 | =27 | =13 2 17 =0 +4.. +3. 14.2
3 | ;s | Tus | 132 | yad 2 - =2 w0 | 3 |2 | fzo | d61 | fiol
400 M40 [ 29 | 411 +5.4 ar=MHl nngle bitween @ fueclage and the Might path. This o M0 37 0 +36 | 471
200 25 +5.5 +158 | +26.1 data i dorved b et available v of attack charts, but ianot 200 F& | +40 +130 | +213 .
ﬁl} 3l +23 +103 | 4185 guarantoed. The it targets and w angles are bassd on this angle 250 333 +1.5 +8.7 +I6.1 | 4230
15000 KL +6.4 +13.0 of the -, 15000 300 373 —08 | +47 | 4103 | 158
350 [EX] —1& +36 +89 =0 ween the s e projectiles ab any range out to 350 434 ~25 +23 +6.8 +114
400 403 =] 14 6.0 2000 fie Wl il wlgh o, :In prniwli!:fﬂ:ul;hnw Lh@lnight Ano 493 -39 +0.1 41 +19
150 242 +1a.0 = - = fine; when ey, Thid il angle nety alony the vertisal axin — |= [ 50 | 242 10.6 360 - =
200 320 +10 197 | 4325 = of sirht. i only upplicable whon the aireraft js 200 320 :5.? iIE.i 9713 s
200000 | 250 | 398 | 43l | 4129 | 4228 | 4326 Honemght ndf fre-li fargeis 300000 | 250 +20 | +103 | +200 | 283
an +02 | +80 | +159 | +238 . 300 471 —08 | 4549 +121 | 4194
30 | 53 |18 | 445 | oo | 4168 bart: P-38) All’plﬂﬂe 350 —28 | v23 | iai | Fiss
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=

£ == = == —
SIDE VIEW OF - - . L & R ayn guns
TRAJECTORIES 1 : i = — =+ Cannon
=7 T ——
10 - 1 0]
RANGE IN FEET Outer limits of 4-mil dispersion
cone of all guns
0 200 400 400 800 1000 1200 1400 1400 1800 2000
15 y \\\ !_ — [-"th
'y = =l ing
== 5 ===
= == . = N
1 1 1 e 7.__J.-- 1 ;-
PLAN VIEW OF = Cannon.
TRAJECTORIES —F g
1 T 1 .~ kT
1 T 1 : — =
: : . ; - ! t 1 Wing gun
pl2 "g") Cal. 50—3.5" 1 1 i - ®
W2 g") 37mm—7.0" o
{3 "g") Cal. 5011}
uld g™ 3Tmin— 143"
DISPERSION
PATTERNS
Based on 4-mil
dispersion cone
9 i
SIGHT PIF
-
CAMERA
"OR CENTER OF (Two 'g") £ ¢ 50 5 )
PICTURE FRAME 160 DEGREE J:: T T 7
w0, 0% -y H s
5 i 5
NOTE Pas 10
Dolted circles are | 3, 43 9"} Cal, 50—11.1"
bullel patterns of

fiting is done at
various "gs" shown

1000-ft range when \ N\

o't I mm—121.5°

. = Targels ehown e lor Yintmonization
Gun Location at Aireraft unrler the folliwing eonditions {basin
Vait®  Hotirt Jenrmonization):

LER wing guns  S0705" 1179397 maTigs =

L&R synguns 12906 1214 (.!ﬂ TAS: 300 mph Kl 7000 0E
Canoon W80 TAE: =331 mph Wi 7,000 200 1o
Camera 305 678 Anitheol atbusk (orp)
*From sight.  #Fram plama conter line, Lovial fighe: (1 g")

T

Park whepe line from sight is parallel fo luselage leveling Jugs.

Mark where sight pig is aimed for harmonization with
[sight setting for karmonization),

Mark where bare 5 aimed for 1000-in, and 50011 targets

|
|
|

Mark for center of fimpact of 10 raunds at SO0t tarpel

47-1/4%

[ Jel:JoRs

Mark where cameea 5 aimed making camera parallel to, Py
This point raprasents the center of the picture frame.
Applied Bablistics & Design Sec. Prot iy, AAF P60, Eghin Finld, 7 ()
TRAJECTORY DATA BASIC HARMO |02
Forward Fire
Gun Imm WA Cal 50 "+ Do
fim; HE ME&, fuse M56  APHL2 :
Muz ved, ft/sec: 200 2700 +——+
Auiharily: Aberdasn fdats FT. 37 lf. ¥P: Flught paithy i
-1 and bt ind, § i 3
ullul:!m Ord, Bl &4 i'ﬂm R F U € of gireroft —a .
April 1 l‘ tw o Gl nd'mﬂlmn
EL FLIGHT Flight Angie: LEVEL FLIGHT Fhight Angia: 30" DIVE OR CLIMB
_ | Wil Angle "u' 37 MW Cal cep (Wi = 7500 Lbs.) Wil Angte "™ Cal. (.50 Ml Angle “u" 37 MM
g-- I..g-n E"E" _3__5“ du.g; l-ﬂ-S 1"8“ 2"8'- 5"3“ 4u§v l“g“ = i._g.-l-z..g 1ug-r ‘.—s-u 'ls! I g ! z 4“‘“
FE| 425 +é?‘ 1 A Fara| [0 | e — 3 = + 1? +g.e FupR} +Hg :13.4 5 +15§ w76
! +6.5 |+13:2 4198 | | 0g T = | 700 EYE] —0.7 [+38 [+81 |4125]|-09 449 |410.5]4160
+L3(-18 | 135 [To0 (Fus| Hg el L] R 21 | Z23 [316 1482 (389 | 229 | 520 [3E7 |+l
8 =36 [#L1 | 457 |4100 Y 1l —35 {402 430 |+62 |43 | =02 | 439 |479
j | =50 [—L0 |+32 472 | [300] Q2] +24 | 46l +1T —A6 | ~18 [41] |+38 [-57 | =22 [+17 |450
N 7| = 1564 [4175 (a5 — | [350]+2 | +5 |43 +4 +38 | +IL8[+190[268 40 |18 8[ 288 4319
227} 427 | 4+116) 4204|4293 | [%00] 28 | —7 | +13 +23 412 | #d2 |413.2|419.0| 415 | 493 (4170|4246
g w1870 0 1420 |40 )|+215] [asal s | =16 | +1 |+l +8 g —08 | 441 |487 4135|100 |453 4103|4174
—18 | 428 [476 |+122] 20 | 437 |97 [+157 —2.5 | #L7 (457 |496 | -3 |422 (473 [+124
_AL‘W ‘“EJ— 2 |09 147 |38 | -39 [ 412 1461 14107) oo Mid angle betwren the (oo ol (b Wght pith, This || =38 [-03 [+32 [467 |46 |02 [ 441|485
1501 189 4+ 10.2 | 423, — — 13 3| 4312] — - dhicta s derived from the b ! tack charts, but 7= not +34 | +203 — — [+110] 4264 — —
i | 200] 281 (45,5 11 goaranteed. Thy boresig o this angle 5 200/ 251 +4.2 | 4127 |420.3(429.9| 454 | 4165} 4275 4387
E 2501 313|423 uf the sttasl chirt, 413 | 480 |+14.7|+202| +17 |4103] +180 4273
== | 300] 373]—0.1 w=Mil angle br' ojectiles ot sny range: oul to = —0.8 [ 445 | 487 [4149) =11 |58 |+125]4191
| 350)434] 18 2000 feel, W jectiles are shove the sight | | —28 [ 418 462 | +106[-—34 | 424 |480 4135
150|282 127|408 — 64| 5385 > fime; when plus thay r acta along the vertical axia +I05| 4252 = — [+I38[327] =
| 20| 3200+68 | 4189 |4312] — +243| 440 of the wly applicable shon the sircraft is  f o 52 | 4157 |+262] 4369|165 |+201| 4338 4413
g 250| $48}428 | 4122 (421414308 436 | 4156|4273 (4303 barmon et mnd firuein Bargets. g +15 | 497 |4178]4269| 420 |+124 +22.8 | +33.0
W00{471| 0.1 |47.2 |+14.8) 4223 +9.2 | 4187 i 5 =L (454 |+1L7)4180] <13 468 [4143 4228
305322 (137 |F99 |¥160] 26 |45 | 4125|5202 Harmoniz -39Q A"p'une Z33 | 421 |74 |+126| a0 |42 |4aa |iss

32



RESTRICTED Section H
AAF MANUAL 200-1

3 — T - = 5
] ==} T 1 i | -
g Sight line ra
SIDE VIEW OF =) —— = Lti:i:ﬂ:
TRAJECTORIES 8 t : TSL&RZguns
=
% Ouler limits of 4-mil dispersion
= RANGE IN FEET cone of all guns
| | | |
4] 200 400 600 BOO 1000 1200 1400 1600 1800 20|
10
- — T T T ) - 1 T
- 1 t E ; I; = __{?—- R 1 gy
E 5 ¥ :#-" 5“ 2
n
PLAN VIEW OF E o I I === Siflht line
TRAJECTORIES 2 '
=4 = T $—t T S — L2 gun
1 —t—tr——— . —t— L1 gun
r‘sjl::,?:;':i s "5 e
Hete: RGBT o AT
DISPERSION 88 Y : H
PATTERNS BN
Based on 4-mil
dispersion cone
M At
@ 400 800
SIGHT PIP & h
-
CAMERA
OR CENTER OF 5
PICTURE FRAME 0 %@ i} e P
. SHEO Y
NOTE HH | HHEH

Dotted circles are
bullet patterns of
1000-f1 range when
firing is done at
various "gs" shown

s a Targuds shrown are for harmonizstion
Gun Location ot Aireraft | joder the following conditions (hasic

ARCPT 0.150 ‘;I'GI;: é{gug harmantastion):
L o, 1 guns 454 % x
LR No. zguns 8439 7.1g | LellAB:230mph o All:7.0001
L&R No. 3 guns 4339 B5.16 TAS: +296 mph Wi: 85004200
Camera 350 10,0 Angle of sttack (eep): 15 mils nose
*From gkt FFram plane centar [lnn Larval ﬂiﬂht: {1 "g")
+ Wark whare lme from sight is parailel to fuselaga feveling lugs. E{,
Mark where sight mp 15 aimec for harmonization wit st patterns "
@ {sight setting Yor harmonization), '“ 4
@) Mark where bora is aimed for 1000-in. and SO0-1L. targats.
O Mark for center of impact of 10 rounds at 500-1t. target. =
. Mark where camera I1s aimed making camera paralle 2
Thig point represents Lhe center of the picture fram, <
Applied Baillsticy & Design Sec., Froof Ofv,, AAF.PGEC, Eglin Fiekd T
TRAJECTORY DATA BASIC HARMO |
Forward Fire 250 mph Cal 1AS H S -
Gun: Cal 5 ' | . 3a.378°
Ammunition: APi-2 ?:i;’wﬁf:mu : l;l-_a.f‘l%T-afg‘ y
Muz vel, fljsec: 2700 [EI %
Authority; Aberssen data FT 1 A9-3/4 49-3/4*
EOAC M 1;and tstind. fo better T
from Oed, . Eglin Fbﬂﬂi H Comarg 2-
Fla, Aprif 15, 1984, to Chaaf o H
Ordnsnce, o
Flight Angle: LEVEL FLIGHT Flight Angle: 30" DIVE OR CLIMB
Cal arp (WL w=B500 Lbs | Cal - M Anghe "p*
8 IAs |1 g Je g [3mg” avg" Al IAS | TAS fuvgt | 29 oavgt [avyg
r28 TS0 [ I05 | 258 | — = 200 | 200 | +L4 | +83 | 4151 | 4218
£ FIITTY ST I W e ) | 250 250 | 0.8 | 446 | 4100 | 4154
7 750 | 415 | +67 |-+118 |41 ldd g a60 300 27 +1.6 +58 +10.0
6 3 5 it 350 | 350 | 42 | 08 | +25 | 458
0 L 9'3 +]: +i' +86 w0 | 0 | —s7 | w28 | 4oz | 432
0 R I R U B +50 P T FL [ 92 | +167 | +242
e T 400 |15 |45 _|+25 431 250 276 -0 +5.] +11.0 | +168
3 w6 |38 | +05 | 443 | a7 Sillsat Ll BT e 3 I 9 | 323 | LY
== Y ; 1 ap=Mil anylo betwoan the 1 5 and the flight path; Thi . : = it s
O O 9 B Wi e o the i, don TNk pash: Thiy w00 | a0 | Ze) | “36 | Ya3 | i36
Nl L T B L = wusranteed. ‘The honug are hased an thisamglo 0| 188 | +66 | +i84 | — —
o S50 £ + 4 +;3;-' +229 - of the sttuck chart, 200 51 +20 | 4104 | 188 | 4271
o = + s 4.3,9 +§iz +22.8 e ME] angle bagare he projectiles at. any remge. ot to 15000° 250 33 -0 +5.8 +i23 | 4189
o A (el o I O ol I 2000 fost. projectilea ars shove L sight Joo | a3 | At 422 | 472 [ 4123
s A aaal +102 ins; when phis ia Wgle aets along the vertical axiy 330 | 44 |49 | -08 | 432 | 472
0 | 520 | Fea | Ties [azme | : i oy applicable when tho wircralt fs B e A 1S =
Sl b el e S e | | (2 4| SR
=35 | 4 +122 | 419 " w | oan | =35 28 23
s0 | s |47 | +10 | 467 | +izt | Harmon P-40 Alrphne R R e




Section H RESTRICTED
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I —
5

m - T T — ¥ = T L &R 3 guns

T ———— L LER S guns

= SoLERZguns

5

== 10

T 6- Quter limits of 4-mil dispersion
cone of all guns

0 200 400 600 800 1000 1200 1400 1600 1800

15 — I

=

SIDE VIEW OF
TRAJECTORIES

DISTANCE IN FEET
w
} I
N

2000

PLAN VIEW OF
TRAJECTORIES

DISTANCE [N FEET

5

DISPERSION
PATTERNS
Based on 4-mil
dispersion cone
o]
SIGHT PIP
CAMERA

OR CENTER OF
PICTURE FRAME

~60 DEGREE
\ {Two lIgII}

i

S
[Ranenaansye;

NOTE

Dotted circles are ;-
bullet patterns of "¢
1000-11 range when
firing Is done at

various "'gs"” shown

Targets shown are for hrrmonization : E < 4{

Gun Location at Aireraft | jnier the falloniog conditions (basie
Cal 0.50 Vert*  Horizf harmonization):

1000-IN. BORESIGH o1 ﬁ::%gﬂ:: IR casa0mph  AIBO00 R -IN AND BORESIGHT TARGET
'\ L&ﬁ No. 3 guns 12.594 119813 TAR: £ 373 mph W= 14,0004 250 th x
L&R Mo, 4 guns 46219 12578 3 " i 9
+’l Cardrs 45750 47813 Ange of abtack {erpls 11 mils v Uy
-r- *Fromsight. tFram plana cenler line Level Might: (1 %"
é) + Wark where ling trom sight 15 paraliel to fuselage feveling lugs
@ itark where sight pip 15 aimed for harmonization with hullet patt
€ of alirerafl _.1 {sight satting for harmonization).
1 ® Titark where bore is simed for 1000-in. and 500-1t. rargets
O Wark for center of impact of 10 rounds at 5001y tsr‘ ":
. Mark where camera 15 gimed making camera paraliel to & | 2
This poinl represents the conter of the picture frame "
Apniteg Ballisties & Design Sec.. Froof Giv, AAFPGE, Eghn Fiokd, Tla_Date: 83447 I 431 l I o
TRAJECTORY DATA BASIC HARMOMIZATION ! 26.3/470B6.3/4" | |
Forward Fire 300 mph w2 {epsd | 1
Gun: Cal 50 TP Filght otk acJ| 5:3/8 |
Ammunition APM-2 5L Fad it lon pA7-3/an
Muz vel, H/sec; 2700 7.
Elg:"gﬁinmrﬁﬁ:“‘.;““"ﬁg‘ € of gircroft == SE————
fon Ord. Degl, Egfin. Fisld,
sl ARER | | oo
Flight Angle: LEVEL FLIGHT Flight Angle: 30° DIVE OR CLIMB
Mil Angle “u" Cal ap (WE=14000 Lbs.) 5. Cal = Mil Angle """
2 | 3 [ 4% 1as [T [2 [3%2 [A2" oy Al ws | Tas |1 Javg g | A
| s - AE AR R
+6, +137 | +20. 200 | +74 | +185| — | — = -1 +4 +1L1 | +16.
+3.8 435 +154 B + yIra s (3507 g 350 350 =30 | +22 |[+73 +12.4
Toe | Az |daiz | [EUIEE [I05 (408 T e 400 | =43 |01 |+42
To7 | 437 | 4eo | [ELAITTESN S + 450 | 450 [ 6% | +18 | 413 | 458
81 | = — 30]-2 |48 [+71 |-+108 48 22 | 445 | +19 | +252
+11.9 | +211 | 4305 400 [—11 | 415 | +45 |4 434 [4598 250 276 +12 | +94 #1715 | 4252
5|3 (i | S ] | w8 | |2 | |
+11 +6.8 +122 ap=Mil angla botween thyir Fua ! W the dight path, This 400 440 —5,5 +{1 +4.7 +5.5
+20.4 = - data s derived from the ahie angly of sttack charts, but iz not 700 ol +3.3 +168 | +283 -
+:ll3-id .Hg; .p;;g g:lad’:ldl.‘nd The boresis angled wre based on this angle ki gg'ﬂ} }g +11:i] +‘I‘,uj? +ig; +§gg
+8; + +25. a L +6, +13. ;
+48 +11,7 | +I88 =Ml angle between the e & r thos at any range oub to 350 434 -3z +29 +30 +151
+1.3 4-1.7 +13E 2000 fest. When the gle is Tumun :hu p::;ucules mtjmm the luudsr. 400 493 —13 +0.3 +6.3 +10.6
= = = "hiz mil angle acts vertical axia 150 787 134 — = =
4256 applicable when the aircraft | ggn 320 ,1—5_39 +211 | 4353 -
| werrniill Rl t AE 4R A0
+1 208 | +310 +0; +7. 4169 | +25.
61 | +143 | 428 .47 Alrplune o | s | ad |3 | dIE | 418

34
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OR CENTER OF
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NOTE
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bullet patterns of
1000t range when
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RESTRICTED
AAF MANUAL 200-1

Section H

=

an

DISTANCE IN FEET

T

LEVEL (One " ":l

2537

DISTANGE |N FEET
1]
=]

[t

TIFEILT

B8

rln LT

i &

TIILT

LT

Turgets shovn are for harmonization
wunder thy fellowing tondibions {basio
harmonization):

Cab TAS: 300 mph Alb: 15,000 1t
TAS: 3T mph Wz 14,0004 2301
Angle of attack lop): 11 milizn

Lewol Bight: {1 "¢")

C-'Hm Location at Aircraft

al 0,50 Vert®  Horr|
L&Il Hn L guns  47.344% 107 875°
LER No 2 gung 46963 11388k
LER No 3 guns 46.594 115.813
L&R No. 4 puns 46219 12538
Gamera 45750 471813
*From sight. (From plase centai ling.

Mark where ling from sight is parallat lo tuselage leveling lugs.

MWark where sight pip is aimed for harmomzation wigh bulle! pat
{sight setfing for harmonization),

tark where bore 15 aimed for J000-m. and $00-#, targets
Wark for center of impact of 10 rounds at 200-11, targel,

= i : P *
Sight ling t i ; :
T t F%‘; 0= Sighi fine
=z 1 I ANl guns
-
—F
1 1
Quter limits of 4-mil disparsion
RANGE IM FEET cone of oll guns
o 200 400 600 800 1000 1200 1400 1600 1800 ]
\ 15 §
———— 10 -R 4 gun
e I = 1 3 :u
Y
=y ﬂ 5
H = Siit fine
= == . 202 g
: : I T 1 : L3 gun
L4 guin
PLAN VIEW OF TRAJECTORIES & A

61"

-
ol
8

36.1/2

|

Mark where camera is aimed making comera parall . =
. This point represents the center of the picture | nd oy
Applled Billistiss & Detzgn Sec, Proal Div,, AAFPG.C., Eghn T} g =)
I &
TRAJECTORY DATA BASIC HARM
—_ —-
Forward Fire 300 mph Ca Center of u.mmi 1/2¢
Gun; Gal 50 FP: Fiught pth of.all gins'® 1_4’_
Ammunition: APM-Z FiL: Faed sight vl lugs
Muz vel, 11/sec; 200 7 ST Comare
Authority: Absrdven dats FT. =117 3 mils C of alrcralt 4
SOAC.M- by fojette
o i e e ) —
1, Azl At 318 aph, s paraltel to FP
Flight Angla: LEVEL FLIGHT 30° DIVE OR CLIMB Flight Angle: 30° DIVE OR CLIMB
Cal ap (W= 14000 Lbs.] | [ 4000 Lbs ) cal Yy Wil Angle "u""
ws [T (28 3% [ AS T3y [ L 1S s [T T | 3 | ang
1 TS [+l — | — - =1 = 250 790 | 0. +EA +15.8 +z§.s
.3 200 | 414 (4188 — — | +251 | = 300 300 | L +49 | 4110 | 4168
; : 750 | 33 | +105 | F176 |2em | | G AEY) v ol e el 3
3 Y6 | T b [T +5 [+ |48 |13 P I e s T I
30 [—2 [+35 [+71 +25 | +56
1 T - B {436 | 200 7|+ 4B | +251 p
4 : 11 | +305 A0 f—TT T15 [445 L] 10| +3 |35 250 | 206 | 411 | 493 | 4174 | 4251
1000 300 331 2 +14 +151 | <227 [A50 [—16 | 46 |48 S01=18 | 0 |+18 T+38 To00 300 33l -1 +55 | +122 | +186
350 386 3 4+4.2 +105 | 4169 - 350 386 [ =30 | #25 | 481 +136
400 Mo —A4.0 +11 +69 +123 ap=Mil angle batween (1™ and the fight path, This 400 440 —45 —01 +4.8 +5.6
200 5 +1.0 +20.3 — — data 1s derived from fif best avail of attack charts, but t= oot 200 251 +5, HIET | 4082 -
2 313 +28 +134 | +237 | +342 guaranteed. The t targets and w os are based on this angle. 250 33 +1. +\DB 4197 | 4282
15000° ﬁ +84 | 4168 | 4253 of the attack o 15000 300 73 | =1 +137 | +207
434 —22 +4.9 +11.7 | 4188 == il angjgebotwenn the ol the projectiles ab any rangy out lo 350 434 =3. +3 0 +3.1 +152
400 433 —A4.0 +1.4 +7.7 +136 le”b privjectiles are above the sight 400 433 —4, 403 454 +10.7
50 | 242 F1648 = — = line; when pl belaw, angle sets along the vertical axis 150 242 +133 = = -
200 320 +9.1 FI55 = — i b -mly applicable whon the aireraff is 200 320 +69 +201 | <383 _
0000 | 250 | 208 | 440 | 416B | 4295 | 4423 harg boresght and firein. targets. 00 | 250 | 398 | 423 | 4135 | 4245 | 4350
300 an +0.4 +10:6 208 [ 4310 I 300 an -8 +80 | 4169 | 4255
350 543 |22 | +62 +14 | 42238 Hﬂrmo " hart: P...47 A"p ane 350 543 -34 +38 | 4112 | +185
ICTED as



Section H RESTRICTED
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1]

I T 5
! i ~ =" Lar2 guns
- Sight line

- = — E'I.Jlltlgm:s

Outer limits of 4-mil dispersion -
RAMGE |N FEET | cone ofluﬂ' guns

00 600 800 1000 1200 1400 1600 1800 2000,

DIST#.1NGE IN FEET

I..-

SIDE VIEW OF
TRAJECTORIES

[

(=3
L5
(=]
o
.

w1 gui

wll =

PLAN VIEW OF
TRAJECTORIES

pSight

=

w

DISTANCE IN FEET

L1 gun

=]

=
w

=
T
Tt

DISPERSION
PATTERNS
Based on 4-mil
dispersion cona
(o]
SIGHT PIP

CAMERA
OR CENTER OF
PICTURE FRAME

NOTE

Dotted circles are
bullet patterns of
1000-ft range when
finng is done at
various “gs" shown

= Targets shown are for b
Gun Location at Aircraft | yudor th following conditions (hase

Cal 01.50 Vert*  Horizt barmonitatio);
LER No. | gune 40238 BOSOB" | gy pas:do0 mph Al (30001t

AND BORESIGHT TARGET

LER No 2 guns 40.124 87998 - , b
Gun Camers 8543 35953 TAS: =370 mph WL 0,500:4 30 [b C of girerafi @
*Foumalght. $Fiom plana dinter llon Anghe of attack (orp ¢ 12 onds nose up
Lavel fhights (1 ¢")
+ Mark where line from sight i3 paraliel fo fuselage |eveling lugs.
@ thark where sight pip is aimed for harmomization with hullet patteens
[sight setting lar harmenization). EN
T ® Wiark where bore 1s aimed for 10000, and 50011, Iargnls. o
() Wark for center of impact of 10 rounds at 500-11 targel 2 -
Mark where camera ls aimed making camera parallel (o sight line (.J &
. Ths point represents the center of the picture frame. [y | i
! Appliet Baltistics. & Oessgn See., Progh D, AAFIFGE. Falln Field, Fia. g F_
I TRAJECTORY DATA BASIC HARMONI b R s
| Forward Fire 300 mph Cal | }_333‘@ 393/8r 1
] 5 Fi- Fllght path "
Gun: ton. oamy | [P e &
Muz vel, /e 2700 1.5 mils
! snﬂ'g?l ::J-:; %ﬁ:lﬂ e =t
l|°;m1.p:§ 15 1314, o Chiet Camera
Oudnance, Washingian, 0.0,
Flight An EL FLIGHT Flight Angie: LEVEL FLIGHT Fright Angle: 30° DIVE OR CLIME
| - Mil Angle ‘" Cal Cal + Mil Angle "
At AS TAS D 7 i [ 1AS All 1AS TAS L 20 3y &g
250 |+ 1.0 +13T | #1972 EEDE 750 750 1] +53 | #107 | +16.0
00 | o A4 +9.4 +14.5 700 300 300 =13 | 30 | 473 +11.7
13 £ +2.5 +6.7 | +1L0 350 o 350 350 -2 +14 | 5] +87
00 6 +1.1 +4.7 | 482 0 400 400 - 0 +3.3 +5.3
450 450 3 0.2 +3.2 +6.1 E 450 560 =3 b0 | +l8 +45
W | 222 | 435 | +12l | +&7 | = 350 W0 | 22 | +23 | +97 | +112 | +47
250 276 +12 | +80 | +16 | +213 400 250 276 +0. +6.2 +120 | +172
000 a0 33l —04 +5.1 +10.6 | 4161 50 7000 300 331 =11 +3.8 +83° | +130
350 86 =1 +3.0 | #16 | 4122 350 —2:2 +L8 +i.4 +3.8
400 0 —& +15 | +54 +92 ap=hill anghy Lictwesn tho frsel 400 440 =30 | +03 +33 411
200 FiT] 4, +13.9 | +235 - dnta is dorivied Trom the besly 200 sl 43 +1L3 | 4197 | 4278
s +54 +168 | +24.2 gusrantend. The boresight based on this angle 250 33 40 7.3 +133 +20.2
15000° gf'&p g'g +6.1 +i21 | 4182 of the attask ohart, 15000/ 300 an =10, 444 +4.6 118
350 434 = ] +3.7 +8.7 +13.8 =Tl anghe botween the sy ol the projectifes ot any range out o 350 134 -2. +24 +6.8 +11.2
400 493 —24 +20 | 462 | 3105 ;)_«xr hﬁnwlhw mil ;m! L - be pro;i&u'l:; are a:m\-e the sight 400 493 — +0.7 +45 | s4l
150 | 242 | +112 | +279 | = = ines when plusiggy sre bulow. THS actz alimg the vertical axin 150 | 242 | 480 | +234 — =
370 +6. +180 | 4299 = of the sight. T in only fable whan tho sircraft is 200 320 +4B 4148 | 4252 | +354
jo000r | 250 | 388 | 430 | 4123 | 4204 [ +304 naticard & shatn g buresight mod fire-in targete 000 | 250 | 398 | +18 | 398 | 4178 | 4256
00 471 +0. +81 +155 | 4228 - 300 47 02 +&1 +124 | 187
30 | e |07 | 452 | | 42 | Hermoniza &C Alrplﬂﬂes 30 | s | <18 | 435 | +88 | 41dd

36 CTED



RESTRICTED Section H
AAF MANUAL 200-1
g ———
= St fine = ==== = a—L &R 3 guos
SIDE VIEW OF a0 = —— 20 &R 1 g
TRAJECTORIES g_ : e : = : L& k2 gus
53
. Outer limits of 4-mil dispersion
cone of all guns
RANGE IN FEET I |
[¢] 200 400 400 aco 1000 1200 1400 1600 1800 2000
i ! ! : ! 'y i ! g
t ! S = : :
PLAN VIEW OF —F Sight line — iaht line
TRAJECTORIES X i
e — L
1 ? T L1 gun
50§ 5 g
|3 L3 -
DISPERSION 0 0 :
PATTERNS ; g
Based an 4-mil
dispersion cone
@ Al At Alo Al . 5?) o 1
&00 0 100 1200
SIGHT pIp ' 32 % " it
-
CAMERA
OR CENTER OF 5
PICTURE FRAME : s 0

10
B

NOTE

Dotted circles are =~
bullet patterns of
1000-ft range when
firing is done at
various "'gs"” shown

Turgets shovn ire for harmonization

Gun Location ot Aircrafl | Gyt the hillising vonditions | biste

Cal (.30 Vet*  Homat harmenszation):
e e e a | Mevtenls T " FIRE-IN AND BORESIGHT TARGET
L8R No.2quns 44007 Bpogp | L% AR AW mph Al LR R
L&R No Jpuns 43403 95076 TAR: =378 mph Wi 11,5004 200 1l
Camera 50040 25561 Angle of nttnek (oepd . 13 wils nose,
*Fromzigni.  Haom plane center fime Tevel Mighit: (1267 =—C of airernft ry
+ Mark where line from sight is parallel to fuselage leveling lugs. E -:-“-.
Maik where sight pip Is simed for harmonization witl b 3
@ [sight setting for harmenizetion) ] R 9.
® Mark wiizrg bore i3 aimed tar 100G-in. and 500-11. targits. + e
O Mark for center of impact of 10 rounds at 5001t targel o ‘)E[_ @ __mL
. Mark where camera it aimed makin§ camera paraliel EN [
This point represonts the center of the prcture {ram) | &
Applied Ballistics & Design Sec. Prool Div., A AT PG.C. Eghin Fiel | I 31-3/4" 31-3/47§ 2‘
| 39.3/4° | 39.3/4" by &
TRAJECTORY DATA BASIC HARMO! YA Tt o7
Forword Fire 300 mph Cal T ST -
G- caiso [ f g =
Ammunition APA-2 ) iage
Mug vel, 1tisec: 2700 1 mit "\.\ Cameora
Autharity: “Aberdeen anta FT i g 12 milg I
B0 ACM: 10 el ind, 1o fotter P
rr[loum i |EH?§'HE I"unﬂ:‘:&
Otdnance, Washmgion, D.C ALTS ook it ty EF
Flight Angie: LEVEL FLIGHT F i DIVE OR CLIMB Fhght Angle: 30° DIVE OR CLIME
e " Cal op (WL.=19500 Lbs.) e Lbs.} Cal = il Arigle *"u"
zogt |3 | g (L W T Tl ¥V [ ENOTS Al s | Tas | 1vgr [ 2vgr [atgr vy
FEL | +150 | +221 I — + = = 0| 30 | #02 | 462 | +123 | 184
5.0 #1086 | 1648 +155 [ +246 | — 200 |25 300 300 -1 +3, +8.4 +135
il Bes il bty 80 [T 20 g0 |+ ESFCNEEN Y < 1 o v ) e M e
04| 432 | 367 +5 ]| +F [+77 |41 450 | es0 | a9 | 13 | 413 | 447
FIA0 | 4238 | = [+32 | B 24| +90 | +7% 00 | 222 | +28 | +1LA | 4200 | +z8a
491 | +187 | 4248 +1E 0| 12| 30 |51 B0 | 76 | +85 | #71 | +137 | 4204
+5.8 +12.0 +181 ] 830113 [+3 [+19 |4 oo 300 33 —1.2 +41 +3.5 +14.9
+34 5 | 4137 350 386 | —25 | 420 | 468 | 1L
+15 | +58 | 4102 ape=dHl mirgle botweern ol and thy fight path, Thiz A00 M0 | 37 | 404 | 440 | 478
i) +161 | #2470 = diata e derivod Trom thi@best available [ attwok chirts, but is not 200 251 +36 +13.1 | 4229 | +320
0 +10& | +180 | 4276 puarnntecd, The iRl tarpets anil u anpled are hosed an this angle 250 313 +1.0 +83 +157 | +231
15000' 168 | +137 | 42004 of the attack chart, ) 150000 | 300 373 | —10 | +49 | +108 | +169
34 =L 4.1 +5.5 +15.4 u=hlil anrlulwmn o & projectiles at any range out to 350 434 ~-24 +26 +1.6 +12.5
400 453 —3.] 2.0 +6.6 +115 2000 et S 4 i angl TG projectiles ame ahove the sght 400 433 —3.7 +0.7 +4.7 +20
150 | 242 LY I ETWTE ] . — fime; whien plus | Jow, Thin Mgl acts along the vertiesl oxis 150 I 100 | 267 =
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