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1. · Machine Gun anti-aircraft warfare will be carried out according to 
this outline. 

. . 2, Rifle anti-aircraft warfare will apply with the necessary changes 
to the spirit of, this outline. · · 
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Aerial Defense Comdr. 
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Annexed Chart No 1. Chart of name, design, and capabiltties of 
enemy planes. 

II 

II 

Tabl e No 2 . 

II No 3. 

Conversion table of f l ying speeds . 

Conversion t able of mils . 

Outline of An~i- Aircr aft Warfare· for Machine Guns 

Section 1 - Gener al 

1. The machine .guns of t he NAGO~A -Aerial D~fense TAI wil l shoot down l ow altitude hostile planes and perfect the heavy responsibilities of the 
aerial defense of NAGOYA ' S vital areas. The .unit will cooperate with the a_nti- ~ircraft gun_ firing :i,f an enemy plane escapes at high altitude, or if 
.it. i s repulsed and -will carry out its c~~bat d~ties · 

2 . The machine guns must hol d and destroy hostile aircr aft . On 
account of this, you must maintain an unceasing observation day and night 
and keep close liaison with the immediate higher headquarters to which 
attached . 

0 3. Since the si ghting accuracy of a MG is best at about 30 angle 
of el evation and the fire power is most. efficient within 1000 meters 
direct distance·, the machine gun should wait .an.d fire when the enemy pl ane is at a 30° angle of el evation and within 1000· ·met ers r ange . 

Section 2 - Capabilities of enemy pl anes. 
• l 

4. As for a hostil e airplane with a . cruising r ~dius of..more than 
2000 km, i t s construction and functions should be clearly known· and you must 
be able to discriminate with r eliability . Especiall y the names , designs, and ' capabilit i es of · enerny airplanes as on Annexed Chart No 1, shoul d be kept 
clearly in mind. It should be noted ·that as the war progresses the t ypes and designs not only change and improve but the enemy uses their latest types in planning surprise attacks . 

5. The f l ying speed of an airplane i s the speed of t he t ar get 
indicat ed by the time (seconds) r equired to f ly a distance of 500 Mor is 
shown by the distance cover ed per second (met er s/ sec ) . It should be noted t hat pertaining to t he capabilit i es of en_erny planes , in order to make a 
display, t hey spread exagger at ions of their strength and that by constant modi f i cation t hey have r emarkabl y increased the capabilit i es. Gener ally 
aft er a plane r el eases its bornqs , the flying speed is great er than before . The conver si on -t able of flying speeds i s as per Annexed Table No 2 . 

6. Even i f the hostile plan·e .i s flying . at a const ant· .:i.lti tude , the 
external appeara!1ce will differ with the azimuth of flight ( ~}L ~ {t:J ) • 
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The azimuth of flight is the angle in mils measured clockwise from the 

intersection of t he vertical plane containing the line of s i ght and the 

ver tical plane containing the line of flight with a horizontal plane 

through ~he base point. 

Base 
Point 

Direction of 
Si ghting Surface 

course of target 

Azimuth o.f . 
' flight · ( f.t~j%~ 
I 

Drawihg No 1. 

The azimuth of flight is zero mils whenever the t arget proceeds 

directly over the battery, 3200 mils when it passes by, 1600 mils if it 
makes a right angl e turn to the l eft. of the pl ane of the line of sigq~, 

and 4800 mils when it makes a right angl e turn to the right. 

7, For a hostile plane which advances directly at a constant aititude. 

and a zero a zimuth., ther e is no traverse , but the angle of el evation increas ... 

es a s it approaches . For a hostile plane f lying horizontal at right angl es 

(TN: To the line of fire ) the angle of el evat i on is u,sually fixed, but the 

a.mount of traverse .is gr eat . However, .for a plan~ _approaching obliquel y , 

the amount of traverse and the angle of elevation differs accortj.ing to the 

size of the azimuth of f l~ght. As l ong as the .altitude and direction is 

fixed, it is usually easy to estimat e t he futµre posi tion of the hostil'e 

plane. This is the r eason for a machine gun firing fixed fire. 

8. The maneuve-rs of a hostile plane which cl:,anges tt.s · ~ltitude and 

azimuth of flight , ,turning, diving, climbing, changing direction, increasing 

speed, decreasing speed, etc , changes every moment and makes the prediction 

of i~s future position difficult . This is the reason why following fire of 

t he machine gun is necessar y . 
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9. The·enemy 1s l ong distance reconnaissance pl anos .and bombers are 
commonly equipped with. MGs, and at times with automatic cannon; it is 
especially so in the case of large type heavy bomber s . · .Moreover, it is 
essential for machine guns to fire accur ately at closest r ange and -shoot 
down the hostile plane before it has any opportunity for counteraction·. 
However, when a hostile plane approaches and . strafes from a long distance, 
the machine guns mu~t face them quietly and carry out calm and intrepid 
fires and display the ·effectiveness of our stable fire power and annihi late . 
the enemy. • 

·Sf)ction 3 Capabil ities of the Machine ·.Gun 

10·. ·The anti -aircraft sighting instrument of a machine gun has the 
greatest accuracy when at an altitude of about 30 degrees . Whe.n the angl e 
of fire is greater or less than this , the accuracy gradually decreases . 
For this reason, firing carried out at an angle of 30 degrees is, from the 
standpoi nt of firing accuracy", the most effective. 

11. A MG' ·prqjectile requires about 2 seconds . in time of f l ight to go 
1000 meters . Dur°1.trg .. ;!:,his peri od, a hostil e plane f l ying at a speed of 
150 meters per second 'vr.i:,U travel 200 to 300 meters before our shell reaches 
it . ·When a hosti~ plane approaches at a dire,ct range of 1000 Mand at an 
altit ude of 500 M, the MG during th~ 2 seconds the pl ane is in its immediate 
front shoul d be r aised about 160 mil s· elevation and when departing, the 
angle of el evation shoul d be increas.ed about 420 mil es. When going crosswise 
on the direct front, it should be tr~wersed about 3·00 mil y. Moreover , 
a hostile plane at a dist ance of more than 1000 M couid ·ble fired at but it · 
i s difficult to expect a hit; therefore , i t is better to ·open fire at a 
close range . As it takes about one second at a 600 meteri range, it is 
advantageous (to fire at this range) in or der to expect nits. But , it is 
essential not to be · overcome with the nearness of the enemy pl ane and l ose 
the time of fighting. 

\ 
12. The trajectory that satisfies the various angles of elevation \ • • J of a MG in direct range, horizontal range, altitude, quadrant angle, time 

of flight, etc; is as on Chart No 2 , and the conversion table for mils is as on Annexed Chart No 3 • ' 
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Chart No 2. 

Altitude 

in 

met ers 

• • 

80 

90 

800. 

700 It// / /·/ 
600 

500 

1-1------+--------1 
0 500 1000 

Range in Met ers . 

ITEM #1048 

.s .. t t& 
(Degr ees) 

Machine Gun Tr~j ectory _Chart (~ess then 1000 met ers) 

13. The time r equired __ to _fir.e a _strip_ (30 rds). with a MG is l ess than 4 seconds. When the gunner has time t o fire sever al strips, he must be proficient in the loading' process and make full use of the firing time, and display his maximum apil_ity again~t aircraft.- .. 
I 

14. If the machine gun must meet a hostile plane at .a quadrant angl e of mor e than 30°, it must fire at a r:a~ge of ];ess .thc\n 1000 met ers. Even though the actual r ange may exceed 1000 met ers the· ·si ght range must be ruled not to exceed 1000 meters whenever waiting to open fixed fire . 

15. The dist ances of a strai ght flying plane, par allel to the ground at a quadrant angl e of between 30 and 75 degr ees, and at a direct distance of between 100 and 1000 met ers, ar e as f ollows: 
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(a) Wqen the hostile pl an flies directly over the MGs . 
(the upper half) 

"' Altitude 'Target distance 
in in 

met ers meters 

100 150 

200 290 

300 440 
, 

-
' 

. ... 400 .... - . ,. -600 .. . 

500 ' \730 ; 

600 620 
' 

i 

700 530 

800 380 

900 170 

The right target distance coiwnn shows the range of the hostile 
plane approaching the machine gun; the same distances apply to a pl ane 
leaving the .machine gun. Its relation is . as shown on· chart No J. 

---~CLASSIFmo --... 
~ AurhOrity µA)I) 5'ft=f') 

~ - -- ----·· -
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Altitude 
(Meters) Rear 
1000 
900 

. 800 

700 

600 
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- 400 / 

300 I 
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j 

I .100., 
l 

1000 800 600 400 

I TEM #1048 

Field of Fire Chart 

Overhead 
Front 

\ 
\ 

200 0 200 400 600 800 1000 
(MG) . Horizontal range in meters 

·chart No 3. 

(b) When an enemy pl ane crosses (right half) in f ront of the MG 
wit hin 500 met ers. 

'I Nearest Furthest Target 
Altitude -distance in distance in Distance 

meters meters (M) 

' 100 100 170 140 
100 330 320 

200 200 330 . . 270 
300 330 150 
100 520 490 
200 .. 520 460 

300 300 ,. .. 520 400 
400 520 310 
500 I S20 120 
100 . ' 6d0 1 670 • • • M 

200 680 630 
400 300 . 680 580 

400 680 530 
500 \ 680 440 
600 680 31Q, ..... . 
100 840 ?JO 
200 840 820 · - .. 

500 300 840 790 ----
400 840 740 ........ . 
500 840 690 
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600 840 600 
700 : 840 .. 480 
800 840 ·.290 ... .... .. 

... 

When beyond 600.met ers 
.... -

Altitude Near est · · Furthest Target 
in Meter s Distance Di stance Dist ance 

.in Meter s in Meters i n Meters 
- .100 · 820 650 

. .. ... . . . 200 820 · 780 
. JOO ·820 · .730-

600 400 . 820 · ·690 
.500 . -~ .. 820 .. 620 . . ... . ' . . . 
600 820 530 

! 700 · 820 370 . . . . 
! 

800 820 150 , 
100 715 530 
200 7·15 ·680 
300 715 640 

700 400 ·715 590 
500 715 500 
600 715 , 80 . 
700 715 130 
100 595 380 

·. 200 . 595 510 
. 800 300 595 515 

400 595 440 
-500 595 330 

• ' · 100 440 195 
900- 200 ' 440 290 

300 440 315 
, . 400 440 180 

. The right target distance indicates the distance of the enemy · plane within the area which can1e fired at to the ·right half front of the MG and tne figures underl ined indicate 'the area between th·e right half and l ef£°,half part that can not be fired at. Whcr. you diVide the distance of the j:,~rg_et by. the $peed of the enemy plane,',· you obtain the firing time (in seqonds) in wtich the ' machine gun can fire agai nst the 'hostile plane. ... .t 

Section 4 - Aiming and Firing 

16. 
. ,. ) •' 
,·, .. , • . '\r 

Firing against hostile planes is carried out by aiming directly 

- 8 -
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. . . . . 

at thE:! target by fixed or following fires. (~ee Par~ .:3;· .. ;Chp,pt, .1, $ec 1, 
para 1, art 3 of Soldiers Firing Manual)' Fixed firing is that done when 
aiming mom~ntarily at one point of tne enemy pla.l'le. and carrying out steady 
fixed fir~g. · Followi_ng firing is that. which .. follows the ~overnent · of the 
ene~y plane by always aiming at the plane and -firing continuo~sly. 

. . 
· 17. Fixed fire is a method off-iring carried .out by ,laying cu,wn a 

barrage on the predicted future position of, the- enemy plane. When carrying 
out fixed firing·, the MG mu.st lay down a barrage in t _he path where the 
hostile airplane is certain to meet it. For .example, against an enemy 
plane flying at .a spe~d of 150 M, if you merely add a corre~tion of 150 
meters when aiming, the bullet according to the time of firing will finally 
just meet the enemy plane or will reach the point after the plane has passed, 
If you do .as stated above, it is difficult to expect hits. For thi~ reason; 
in the first _qorrection add the necessary adjustment which is suitable to the 
skili in aiming and firing of the gunner and control the firing ~efinitely on 
one po1nt· in front of the enemy airplane. If you do t his you can expect to 
shoot down the enemy plane without fail. During· thi ~ time, lay down an 
accurate barrage on the point where the hostile plane is expected to be shot 
dm•m and continue this fire until it has been hit. 

18. In ·following fire1 the hostile plane is the aiming point; and the 
method of ' following fire is to adjust the firing direction and range of the 
MG and concent'rate the cone <Sf fi.re on t he t ar get :1.~cording to the time of 
flight of our projectile· and the amo;_;u-..-1; r-f m':> .-:::m.x:t r, f the target. In 
executing following fire , the part 7_i:·:•;.~ J.,' ·ce,1ui.:: ~➔·• , • • ➔; 1:· : - .q,r e the clear decisions 
of the l eader and the physical st i ;:;,; ~ .. '.1 ' )l ',,he .s·:; :;·: v~• - And when following 
fire is executed, it must not f all i::.:.o fi ,{E- 1 fl ,'(, i'l,Vements. Even 
though expecting to use following fil-e, v,.fo:m it ar:r'. rr-s difficult to follow 
the enemy plane because of its rapid movements , it is advantageous for the 
machine gun to carry out fixed fire from the beginning. And even though 
expecting to use fixed fire, when-the movements of the enemy plane .are 
unsteady, it . is advantageous for the machine gun to carry out following 
fire~· \'inen, the area in which you .ar_e .able to fire is extremely. ],.'imited . 
and if _you carried out followiog fire against the hosti le plane, t~e-firing 
time would be insuffi°cient ancf the percentage of hits would decrease . If 
you · carried out fixed fire when you had .the opportunity, you can expect 
good i"esults.· Even though the time in which you-can fire is limited, the 
officers and men ·of the machine gun units :must be proficient in ~ccurate 
firing and when there is opportunity to fire, must be able to obtain hits 
by fixed fire.-· · 

19. When e~ecuting fire against hostile planes, the MG plat leader 
will c1:ea.r-ly indicate beforehand to his subordinates, while the_ target is 
out of range , the target,· speed, method of fire , and range anq cause them 
to open fire when it is necessary. When executing fj_xed fire , the platoon 
l eader gives the following command. For example: · 

Target 
Speed 
Fixed fire 

. 600 

Enemy heavy bomber frQIIl. the South 
150 · ' · 

r--i5Ec~ Commence f iri ng 
1 Aurhority /.JIJ~ .., 

IL---··-··· ---
- 9 -
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In 6arryin~··out following fire, the orders are according to the 
previous list~· and if necessary; J,he number of . rounds is. given.'!' For . \ . example: 

Target 
Speed .. 

·Following 
5-00 

' 2 strips 
Commence 

' i 
fire 

'· 
firing 

Section 5 

.. 
;Enemy airplane on the left 
100 

Conduct of Combat Operations 

20·. Aga'.inst: enemy aircraft, each ranking MG leader and subordinate 
must"be. especially ·self-possessed and recognize friendly and hostile .planes; 
and all of _the fire ·POYTer of tne: p},atoon ( ,h ~ffe..) must be concentrated 'on one 
enemy·plane· and mu.st shoot it down. When a hostile plane enters our El~fect­
ive field of fire, the firing must commence, but when it is a fixed fire, 
commence·· firing bef'or·e the · hostile plane enters the effective firing area 
and ~efinitely stop its entry. 

21. It is necessary for each platoon position to have a sufficient 
field of · fire and a firing area in which they can expect to shoot down enemy 
planes. However, ' it is advantageous if each platoon cooperating with its 
neighbors can concen.trate the firepower · of two o·r more platoons or as · many_ 
as possibl e, on the desired enemy plan~ • . However, everyone delaying the . 
opening of fire at the same time and hiding under the name of concentrated 
fire or postponing the opportunity to fire is not suitable. 

22. The MG TiI Comdr must station.AA lookouts from headquarters and 
each platoon, and securely maiptain liaison and close watch with Bn Hqs. 
The stationing of AA l ookouts ,by the platoon l eader also follows the above . 
In stationing AA l ookouts, it is necessary ·not to be deficient in maintain­
ing long term preparedness and· to .display sufficient observatio1¢_.capacity . 
wheh it is required. ·However, .it '·is · prohibited to use as an excuse for the . . 
discontinuance of· ~ observation the nJi.intenance of capacity for preparedness:·. 

23. When · a hostile plane comes at tacking within the f{eld of fire, the 
MG '.J.'A.I should immediately, without any ·specific ·orders, begin the battle. 
As for opening fire in this case, although .there is a difference according 
to the relation of ·the positioh of the BUTAI, .. especially . in the effective 
fir e area, and the· movements of the ertemy in the r'iring area where hits are 
definitely expected, in c~se you are able to make sufficient operational 
preparations, carry out accurate firing.: Even ·thougn '·openin& fire at a 
long distance', wh~n spare time for firing ·preparation' _:fs· la.ckin'g';' strive 
to cause the erremy. p:).ane to cl;unb ·or drive i'.t away'. · ·· ! rs,·· 1 ····: ·· 

• I • I 
1 

: , , • l ., : '"\,• : '., • •1 , • ~ ;) ~, • 'J 

24. 'Fhe determinatib~ of ··the MG '.I'AI ·coinch- a.ri'd11 pl-~to~i{·lectder · iii respect, 
to firing must be precise and firm. A MG which is unable to fire even one 

10 -
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rounq when the hostile pl ane· make~ a raid, is an ~nactive and inefficient 
speci men. Therefore, in fighting oper ations ~ the· commander will be 
burdened with grave r esponsibilities. 

25 . In indicating the target, it is necessary to be cl ear and simpl e . 
For this reason, the platoon l eader must indicate beforehand the base 
direction, or position, and if necessary must indi cate the azimuths . 
In the Aerial Defense Tai, the names of the lookout areas which are 
established in order to sear ch out enemy information must be well known 
to all soldiers in the machine gun TAI, and al so , ~eanings of the orders 
and data which are necessary f or the firing of the AA battery must be 
deeply understood. It is essential that the MG TAI Comcl.I'. announces the 
pecessary information to his subordinate platoons prior to the µppearance 
of the hostil ~ piane and facilitate; the discovery and indica\i; n of the 
t ar·~et . by .the platoon l oaqer . · . ~ . 

26. Rapid and accurate judgement of speed and range is an important 
r equisite not to be l acking in order to shoot down enemy pl anes . The MG · 
TAI Comq.r and platoon leaders must be well accustomed to estimating the · 
r ange, speed and azimuth of the t ar get so. that-they can open fire withou~ 
any hinderance when the enemy makes a surpr_ise air att ack. The det ermination 
and announcement of data of the approaching enemy by t he AA 9-up _Bn .. will be 
vital informational mater ial f or the MG TAI. · · ·· 

27. For a . night- flying, low altitude hostile pl ane, the MG will fire 
at the silhouette of tho plane or i ts lights as the target. As night is 
the most likely period f or tho enemy to att~ck -vital ar eas, the security 
measures and fighting prepar ations of the MG TAI must not be negl ect ed. 

2S • . 11Don 1t r ely on their not coming, but l et them come !11 , is the 
t r aditional char acteristic of our Aerial Defense Tai. Tho machine gun TAI 
·shourd not be bound by t he former old cust oms but t aking up the heavy 
duties of aerial defense , quickly grasping the essent i al s of aerial defense 
operations , even t he matter s shown in thi s out line, it should be abl e to 
exalt the fighting power with clear decisions and resolve. 

ANNEXED CHART NO 1. 

Kind Char acteristics 
of Design Speed in Kph 

Plane II 11 (Sec) Range Ar mament 
II 11 (M/Sec) . . . . 

_ , . .. 1 . ·~· 

. ... . Low-wi ng monoplane 2300- 3 MG 
Heavy with slight dihed- 450 3500 Bomb l oad 

DB-3 Bomber r .:i.l angl e . Fusel age (4) 1,300 kgs 
r ather l arge , (125) 
str aight l eading I 

I i 

odgc , wing· span .. . ... .. l , .. •• 
~ . 

20 M, 

- 11 -
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.... 

DB-7 Heavy 
Bomb~r 

(TN: ?) Patrol 
ARK 3 Bomber 

Flying . . . . . . Bo,;_+; 

Consol id- Pa:..rol 
ated . PBY- 1 Bomber 

FlyJ.ng 
Boat 

\ 

Curti s Fighter 
Hawk 

75 . 
I 

Brewster Fighter 
F2A-l 
F2A.- 2 

J 

-

Bell Heavy-
(Airacuda) fighteI.' 
XFM-1 

I 

\

~CLASSIFIED -­
Authority µ,Ju 5'fil-'j 

t ----- ----- . -
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Mid-wing monoplane · 400 4000 1 or 2 
Retra9table l and~ (4. 5) HMG 
ing geara (125) 
Wing span 40 M 

., 

. ' .. . -. . . 

High-wing monopl an~ 270 3000 2- 3 MGs · 
with tandem engines . .( 6.5 ) -· Domb l oad f 8:~9- wing- i;,:J.p. floatd .( 75.). · ... .. . . . 800 kgs 
1Ning span 26 M • I • 

I . I 

Hi gh- wing monoplane , I JOO .4500 2 MGs 
twin e~gine , and (6) Bomb load 
showing a peculia~ (85 ) 100 kgs. 
type of wing- t l p, 
Wing span '32 M. 

.. ·--

Low:- w:i.ng monoplane , · 450 2480 2 MGs 
with dihedral wings . (4) Bomb l oad 
and rounded tail- (125) 136 kgs . 
plane . Aircool ed 
Wing span 22 .37 M. 

' v., 

Mid- wing monoplane 530 · 4000 6 MGs 
with dihedral wings . . (3 . 4) . . ., 
Antenna pole is for- I (1:50) 
ward , Retractable ' l andi ng gear . Tail 
plane, round and 
l ar ge . · 
Win~ soan 22 .4 M ~ 

.. ·-· 
Mid-wing, t win push- 530 4000 4 MGs 
er engined pl ane , (3 .4) . 2 Machine 
swept .back wings , (150) cannon 
the t ail rudder pro-
trudes beyond the 
horizontal rudder. , 

A fixed machine can-
non i s mount ed in 
fqr ward end 9f the 

· engines. 
I I .. 

- 12 -
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Vultee Attack 
VII 

I 

Vultee Attack 
Vl2-A Bomber 

,. 

Douglas Pursuit 
8A - 3P plane· 

, . 
. .. . -. '" 

... . . -

' 

North Bomber 
American 
B-25 . .. 

.. .. . 

I• 

: 

Martin Ren Bomb-
167 er Attl'.ck 

plane 

I 

: 
. . . i 

. -,_-_. ___ _ 
--ofcLASSIFII<:0---..__ 

urhority IJA}~ 

--------- - - ~ 

: 

, 

Low-wing monopl ane 
dihedral wings, 
air cooled e~gine 
Wing span 15.25 M. 

Projecting nose 
fuselage, l arge , 
l ong enclosed cock-
pit 

-

Resembling the type 
97 light bomber 
the wheels can hard-
ly be seen. Large 
rudder, on the under 
side of the ·fuselage 
there i s, a l ower 
wing for l anding use 
Wing span 15 M. 

Twin-engine , high-
wing monopl ane 
Dihedral wings and 
.with r etractable 
tricycle l anding 
gi::ars. Transpar ent 
ar eas in· nose of · 
fuselage. · Twin tail 
planes , gun mounts '.· 
in t ni l-end and on 
top . Wing spnn 20 M 

Mid-wing , air-cooled • 
t win engined mono-
plane . The f us~lage 

· i s like a fish wit h 
a swollen stomach . : 

\ 

Retractable l anding -
gear . 
Wing s.pan 19 M. 

'. 

ITEM #1048 

I 

370 3930 6 MGs 
(3.4). Bomb l oad 
(150). 270 kgs. 

2 MG 
421 : 2 Machine 

(4.3) 2690 ·- cannon 
(120) Bomb .load 

1360 kgs 

386 
' 

3300 2 MGs . (4.7) 
(105) 

-

! 

' ' ! 

520 28QO Machi ne 
(3..4) ' .. . - .. . ··- - . cannbn 
_(150). . . . .. .. 

' ' 

500 4000 6 MGs 
(3.7) Bomb l oad 
(13-5) 567 kgs. 

i 

' : , 
I 
) 

I ' 
• • • 4 
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I 

Boeing Bomber Four- engined with 420 
I 

6030 5 MGs 
B-17:3 "Flying gun ports proj~cting (4.3) .. Boinb load 

Fortress11 on both sid·es ·and (120) 1000 -
the bottom of the 3000 kgs 
fuselage. Wing span . 
32 M 

Douglas Bomber Mid-wing~ air cooled 460 ' 320.0 3 MGs 
B-18 twin-engine mono- (4) Bomb load 

' plane . The face (130) 2000 kgs 
seci;,ion of the fuse- ' 
lage i"s in 2 steps. : 

/ 

The rear of the 
fuselage .retracts I 

' 
' upward. There are 

' 
(TN: ~11.egible) gun -
mounts. Wing span : -- i 

27~4 M. ' '. 
' . 

' . 
Douglas Bomber Gigantic plane, mid- 336 12000 B·omb load 
B-19 wing, four · air- ·cool- (5.5) 1800 kgs ·-

ed engines, triengul- (95) - . ' . 

ar shaped main wings . 
Spherical gun turret 
in tail-end. 
Vling span 65 M. 

; : 

I I ! 

Con'solid- · Bomber Mid- wirig, four air- 536 4800 Bomb load : 

at ed E-24 
' 

cooled· engines . (),,4): 4000 kgs i 
Twin t ail. No (150) ' : : 

'• 
dihedral , Retract- ! 
able landing gear-s •.. - . · ·• - •· • • ____ j ... 

.. Wing span 33.5 M,. ' .. .. .. . .. . . .. · i 
I 

' 
Consolid- Patrol High-wing monoplane 3.30 6400 Bomb :J_oad i 
ated ·PBY-2 Bomber ' with twin air- cool ed (5,5) 1800 .kgs ! fly:j,.ng _:. engines. mounted on . (.95) _; .. .. . . - - ·· -· , . .. ........ ~ -tj 

boat, · wing, Gap between ' . .... .. .. .. _ . _ ... - . . ....... ...... 
· the two engines is' 
; narrow. The ris ing : . 

! ' tail section is ; . . •· 
' 

. constructed at the : 

. r ear of the hull • 

,.....-
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Consol id- Patrol 
ated Bomber 

XPB2Y-l flying 
boat 

Martin Patrol 
162 Bomber 

flying 
boat 

Boeing Patrol 
314 Bomber 

flying 
boat 

' 

Bristol Bomber 
Blenheim 

Vickers Long 
Wellington r ange 

Bomber 
I 

; 

I 

l 

l 

1

-- ~CLASSIFIED --....,_­
A urhor iry µJ.)u ''ft°?'j 
~ 

----·-·--- - -:.----· 

~ 

High-wing with four 
air- cooled engines, 
has rectangular 
wings and the hull 
extends out in 
fnont of the engines 
The head section is 

'.' in two steps. 

. . 

' High wing with twin 
· air-cool ed engines . 
·' The rear of hull 

, : slants upward. 
Twin :tail planes • 

. . 

Dihedralcd bigh wing 
four ·air-cool ect· 
engines, twin tail 
planes and in the 
end of the hull . ,' · ..• ( 
there is a vertical 
tail fin. On bot h 
sides of the hull 
numberous windows. 

Twin engined, air-
cooled mid-wing 

·monopl ane • Dihed-
. ,ral, Gun mount_proj-

ects out of top-cent• 
er of fuselage. ' 

·Wing span 17.16 M. 

•. Rectangular 
mid-wing, twin air-

! cooled engines~ 
· Long fus el age~ ·aun 
· mount in t ail. 2 
antenna po1:es. 
Wing span 26.25 M. 

·., 
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352 8300 Has MGs. 
(5) 

{100) 

' ' I 

. . 

;400 6400 Bomb load 
(4. 5) 3000 kgs 
(110) 

.304 4960 --
(6) 

· (85) 

; . . . 

475 
, 

(4) 3060 Bomb load 
(85) 900 kg. 

' , 

.. 

430 5150 3. MGs 
(4,3) Bomb load 
(120) 1400 kgs. 

: 

I 

• .. 
' 

' 
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Armstronk 
Whitworth ·' 
WWhitleY." Bomber 

; 

i 
i 

' 

' 

Albatross- · -'I!r ans- . 
port 

' 
; 

; 

; 

.1 

DEC~ 
Authority ,J/JI) 5''-/9-i. ~ -~ 

i 
I 

1 Rectangular mid-
' :, 39;f : wi ng, t win air-cool-

ed engin<=1s . Twin .. (4.5) 
t ail _planes , l ong . (115) 
slim. f usel age . Gun . 
position ·in bl t.:.nt : ' 
t ail. 2-step nose. 
Wi ng. spap 25~6 M. 

.. 

Tor pedo~like, stream- 400 .,. · . .! 

lined, 1ow-vdng, (4.5) 
four engi nes. Twip {li5) 
tail pl anes. 
Engines proj ect~ 
Wing soan 32 M. . . 

.. 
- . . ..... 

. . ···· ·· ... . . 

CHART FOR ·co·NVERTTNG FLYING SPEED 

Seconds M/oer sec . KM/oer hr 

18 28 100 
16 31 112 
14 36 129 
12 . 42 .. 150 
10 so· . . . 180 
9. 5 53 i 90 
9 56 200 . 
8. 5 59 212 
8 ' 63 

., 
·225 

.. . 7 . 5 . . - 67 - ·240 1 . . 
. ... , 7- . . .. . . 71 . · · :257 

6.-5 ·77 · · .. · · 277 
6 83 . 300 
5. 5 91 · 327 
5; 100 . 360 
4. 5 111 : 400 
4 125 450 
3. 5 143 514 

. 3 167 , , 600 
.. 2 . 5 200 . 720 

•M 
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2880 - ~~~ . 

( . , 
' 1 

. . 
; 

, : .. 
. , 

' ·-... ... -! . ...... 
.. -. 6400 - . -. ----

' 
' ... 
. .. .. ·- .. . 

-

. i - . 
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DISTRIBUTI ON LIST 

., 
Pl aces to which distributed or submitted 

NAGOYA Div Hqs . 

Centr al Distr ict Aerial Defense Brig Hqs 
I 

. . 
. . -. ( , 

C O of 6-~h Inf Repl acement TAI -Regt 

C 0 of 68th Inf Replacement TAI Regt 

CO of 3rd Cav Repl acement TAI Regt 

Ea Sector TAI Comdr 

0 0 of Central TAI ('f~ 

Observation TAI Comdr 

C 0 of Automobil e TAI 

Ea AA Btry Comdr 

Ea Searchlight Btr y C 0 

F.a. MG TAI Comdr 

F.a. MG Pl atoon Leader 

Extras 

38th & 39t h AA Bn Wagon Line 

(END) 

1

~- --TEcLASS1F11<:o--...____ 
Aurhori1y µ/Ju 5'i.!!.2 

- -~··-- -- -

.. 

) 

" 

Comdrs. 
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ITEM #1048 

No of copies 

3 

3 

' ·l 

1 

1 

ea 2 

2 

27 

1 

ea 2 

~ 
ea 3 

ea 1 

ea 1 

6 

ea 1 


