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Comparison Diagram for Models AD-2 and AD-3 Series Airplanes

Figure 1-1.
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Model AD-2 or AD-3 Airplane
Figure 1-2 (Sheet 1 of 2 Sheets). Airplane Recognition
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Model AD-2Q or AD-3Q Airplane
Figure 1-2 (Sheet 2 of 2 Sheets). Airplane Recognition
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Heating and ventilating air intake ducts
Cockpit windshield and canopy

Main fuel tank

Barttery

Electronic equipment compartment
Side and bottom dive brakes

Tail gear (retracted)

Arresting hook hold-down unit
Horizontal stabilizer actuating unit
Arresting hook (latched up)

. 20 mm gun and ammunition stowage

. Wing bomb rack

. Landing gear (retracted)

. Catapult take-off hook

. Hydraulic system accumulator and reservoir
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Model AD-2 or AD-3 Airpluane
Figure 1-3 (Sheet 1 of 2 Sheets). Generol Arrangement Diagram
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. Heating and ventilating air intake ducts
. Cockpit windshield and canopy

. Main fuel tank

. RCM operator’s compartment

. Dive brake

. Tail gear {retracted)

. Arresting hook hold-down unit

. Horizontal stabilizer actuating unit

. Arresting hook (latched up)

. 20 mm gun and ammunition stowage
11l. Wing bomb rack

12, Landing gear {retracted)

13, Catapult take-off hook

14, Hydraulic system accumulator and reservoir
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Model AD-2Q or AD-3Q Airplane
Figure 1-3 (Sheet 2 of 2 Sheets). General Arrangement Diagram
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SECTION 1|
DESCRIPTION

1-1. AIRPLANE.

1~2, GENERAL, The models AD-2 and AD-3 are
single-place airplanes used for attack purposes. The
models AD-2Q and AD-3Q are two-place airplanes
used for effective seacch and jamming of enemy radar.
All models are carrier-based landplanes manufactured
by the Donglas Aircraft Co., Inc., El Segundo Plant.
Special gear is provided to permit catapult rake-offs
and arrested landings when carrier based. Two 20-mm
guns are mounted in the center wing panel, one in-
board of each fold joint. 200 rounds of ammunition
are available for each gun. Six rocket launchers are
installed under each outer wing panel. The two wing
bomb racks and the fuselage bomb ejector rack are
each capable of carrying a maximum capacity of one
2000-pound bomb or one MK 13-3 torpedo. Dive
brakes are installed at the sides and bottom of the
fuselage. The AD-2Q and AD-3Q airplanes are prima-
rily AD-2 and AD-3 airplanes, respectively, with a
compartment added just aft of the fuselage fuel tank
to accommodate radar countermeasures (RCM) equip-
ment and an operator. For general arrangement, see
figure 1-3,

1-3. DIMENSIONS. The principal three-point dimen-
sions and the weight of the airplanes are as follows:

Length (ground line level).......... 38 fr, 101343 in.
Span (wings spread)................ 50 ft. 3¢ in.
Span (wings folded)................ 23 ft. 105 in,
Height (maximum propeller)........ 15 ft. 1014 in.
Height (over folded wings)......... 16 ft. 8 in.
Height (maximum during wing
folding)..........oociiiaalL, ., 19 ft. 4%% in,
Weight {(normal gross)
AD-2 airplanes................... 16,332 lbs.
AD-2Q airplanes.................. 17,384 lbs,
AD-3 airplanes..........v.ue..... 16,526 ibs.
AD-3Q airplanes................. 17,785 Ibs.
Note

‘The above weights are determined with a con-
dition of one 2000-pound bomb installed and
380 gallons (2280 pounds) of fuel.

1-4. AD SERIES COMPARISON. (Refer to Table 1,
page 6.) The AD-2 and AD-2Q airplanes are basically
improved versions of the AD-1 and AD-1Q airplanes,
respectively. The RCM operator’s station inthe AD-1Q
and AD-2Q are identical. The AD-3 and AD-3Q
airplanes are improved versions of the AD-2 and
AD-2Q airplanes, respectively. The primary changes
in Model AD-3 and AD-3Q airplanes over AD-2 and
AD-2Q airplanes are as follows:

1. Increased structural strength for landing loads.
2. Telescoping mainlanding gear. Stroke increased
to 14 in.

Revised I July 1950

3. Improved castering tail wheel,
4. Revised armament and electrical circuits.
5. Warning light on landing gear and arresting
hook handles.
6. Flush (double-slot type) radio altimeter an-
tennas.
7. Improved wing jury struts.
8. Re-arranged countermeasure operation com-
partment (AD-3Q only).
9. AN/APR-9, AN/APA.64, AN/APA-70 couater-
measures gear (AD-3Q only).
10. Revised countermeasures antenna system
(AD-3Q only),

1=5. FLIGHT CONTROLS,

1-6. SURFACE CONTROLS, Conventional control
stick and rudder pedals are installed. Positicn of beth
rudder pedals may be adjusted simultaneously by
means of a crank (figure 4-1, reference 6) located at
the bottom of the armament panel.

1-7. SURFACE CONTROLS LOCK. The surface con-
trols lock assembly (figure 1-7) consists of a cap, two
short (forward) cables and two long (after) cables
equipped with artaching hooks. To instail the lock,
crank the rudder pedals to the “AFT” position, set
the cap over the stick grip, hook the forward cables
to the rudder pedals and hook the aft cables to the
brackets on the sides of the cockpit. Cranking the rud-
der pedals to the “FWD"” position will tighten the
cables and lock the controls. The lock assembly may
be stowed in the “CONTROL LOCK” compartment
(figure 1-4, reference 2) in the lefr-hand console.

1-8. TABS. Controllable trim tabs are located on the
rudder and the left-hand aileron. The trim tab coatrols
(figure 1-4, references 31 and 35) are located on the
left-hand console. Fixed trim tabs, adjustable on the
ground only, are provided on the right-hand aileron
and on each elevator. The spring tab on the rudder is
linked directly to the control surface to reduce rudder
control forces.

...................

~ r
$ CAUTION

..................
-------------------

Do not turn the aileron trim tab control
when the wings are in the folded position.

Note

After any elevator or stabilizer change, care
should be raken to note any longitudinal un-
balance in flight and to ensure that adjust-
ment of the elevator trim tabs within allow-
able limits is effected. The desired level flight
trim of the airplane, as indicated on the hori-
zontal stabilizer indicator, should be 115+ 14
degree nose down at 230 knots JAS.
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*1. Diluter-demand oxygen regulator *22. Oxygen pressure gage and flowmeter
2. Oxygen mask and control lock stowage *+*22. Composite diluter demand oxygen regulator
*3. Oxygen shut-off valve 23, Static throttle grip
4. Armrest 24. Throttle and propeller pitch friction lock
5. Emergency hydraulic pump switch 25. Mixture control
6. Hydraulic system pressure gage 26. Qil cooler door switch
7. Gunsight elevation control console 27. Cowl flap switch
Emergency bomb release 28. Dive brake control
SA Canopy control release pluriger 29. Dive brake safety solenoid control
Ash tray 30. Relief tube
10. Cockpit enclosure control 31. Aileron trim tab control
**11. AN /APS-4 radar control console 32. Shoulder harness control
12. Wing flap control 33. Aileron boost emergency release
13. Propeller pitch control 34, Horizontal stabilizer control
14. Throttle control and microphone switch 35. Rudder trim tab control
15. Carburetor air switch 36. Fuel booster pump switch
16. Supercharger control 37. Fuel tank selector valve
17. Water injeciion master switch 38. Tail wheel lock control
18. iandmg gear safety release 39. Personnel gear receptacle
19. Landing gear control .
19A. Landing gear control release plunger AD-2 and AD-2Q
20. Control stick **AD-2, AD-2Q and AD-3
21. Bomb release switch ***AD-3 and AD-3Q

AD-2, AD-2Q, AD-3 and AD-3Q Airplanes
Figure 1-4. Piloi's Cockpit—Left Side
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1. Landing check-off list **17. Generator warning lights (2)
2. Radio altimeter 18. Free air temperature indicator I
3. Radio altimeter low limit warning light 19. Volt-ammeter
4. Chartboard light 20. AN/ASG-10A altimeter
5. Manifold pressure gage 21. Engine gage unit
6. Elapsed time clock 22. Cylinder head temperature indicator
7. Airspeed indicator 23, Turn and bank indicator
8. Gunsight 24. Attitude gyro indicator
9. Diving check-off list 25. Directional gyro indicator
10. Fuel quantity indicator 26. Altimeter
11. Rate of climb indicator 27. Tachometer indicator
12. Chartboard light 28. Wheel and flap position indicator
13. Windshield degrease control 29. Accelerometer
14. AN jAIl:S-i ral ar scope 30. Ignition switch
15. Front bank oil pressure gage .
15, Takeoff checkoff list . © = AD-2, AD-2Q and AD-3
*17. Generator warning light (1) **AD-3Q

AD-2, AD-2Q, AD-3 and AD-3Q Airplanes
Figure 1-5. Pilot's Cockpit—Front View
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. Arresting hook control

. AN/ASG-10A bombing control console
G-2 compass switch
Ventilating air outlet

‘Pitot heater.and oil dilution switch
Approach light manual switch
Engine primer switch ' £
Wing fold control -
AN;ARR-ZA navigation radio control
AN/ARC-5 range radio control

. Cigarette lighter

. AN/APX-2 IFF radio control

. Oxygen filler valve

. AN/APN-1 radio altimeter light switch

. Radar scope visor

**#%*16. RCM alternator circuit breaker switch

. Utility light

. Utility outlet receptacle

. Ventilating control

. Heating control

. Map case

. Exterior lights control console

WN:JG\\J!.&\LNNH

*

*
e
[V S

BB B o e
No= O

AD-2 and AD-2Q Airplanes
Figure 1-6 (Sheet 1 of 2 Sheets). Pilot's Cockpit—Right Side
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Diving Condition
Figure A-6 (Sheet 2 of 2 Sheets). Angle of Attack Relationships

RESTRICTED 71




RESTRICTED
AN 01-40ALA-1

Appendix |

) | e v T . ) )
JINKIN 34 LT 1 WY INSIY LSIL LWO 114 NO ATIVILHYd QISVE QNY QILVINITVD 34Y SIYNE 14 038 TS A8 4aNN0d
S WT 7304 301AI0 "§MOTIND ‘S °N NI
it w0 4 INIM¥3IL3Q 01 :3lon
03345HIY QILYIIONI 1
[LELER] *SHUYHIY
FIFYRIT LY ._-%n VD SNOILYINIIYD ONY 1831 _.nm_l.‘u MO 035SvE Eh&1 AYW 40 Sv vivd
123 [] TH & C9L% Uise U9 e AT 4 AR A AR AL LA AL U3V e AR UBce gt Ul L LAK UL6 [*] i
L VESh UULe U er AR YUUR v o usTi AT LA UsS & Jeel AR X UUR ! UUde 1*a: Rl LARLE] ueuT [ %
Uely AN 3 Ucks USsdiy: UUG¥ ORkP L USEs L9l oeUN Uesl U998 e Ukl 'l L) tLAd Ueh & Us el U1 v er hd
ULV L A UPrSs 1] 44 ULVvh UFE. AT A yegil UP WP orLr Ui Th LSl LA Lre Al JTEN LA UUUR AL -
“r90,08 | 1108 |'M0.08 | Tlow | 'M0.08 | 1104 | "M0.08 | To¥ | *re0,08 | 10 [0 08 | Tiow |°re0.08 [ 708 |°re0.08 | TioN | °ME0.08 08 F
¥¥319 01| oWnowe |uv3a1d oL gwnows | w312 oL awnows | ¥¥312 oi| awnowe | wva1d oi| awnowe |¥¥312 oL gunowe |N¥31D 0L GNNOWS [¥YITJ OL| QMNOWR [¥YITJ OL| quNOND | BLX | HdW | 81X | HdW L
1334 0009 LV | 1333 0006 1v | 13A31 v3s LV | 1334 0009 LV | 1334 0008 LV | 13A31 ¥35 LV | 1334 0009 1v | 1334 0008 L¥ |[13A31 V3§ LV |0 ¥3N04 [440 ¥3N04 »mﬁo,zua:
A¥3dd 171S HO 13M Q0% ANO WHId 30V4HNS A¥Q QUVH HOVO¥ddY SYI 1§38
Wi JONYLSIA ONIANVYT
["587 91E) - IINVMOVIY 440=70¥1 § JN-Wavm SI0M1INI 036N T1Ind 1531 INDIT4 :.ouol.uu._- GmET AWM 1 40 SY WiVO
HIMD4 QILVE IVMEON (w=y "O14 WO S1I¥LI0) SONILLIS LWVId H3MOd
086 | €01 | oof1 | O 0f6 | 'L onel | Of1 tiv| 99 [ OfER| W) f3v| 8¢ |0293 | 8! et 91 |oOIE| S€! PIE |OSIE| &1 000'w!
ve9 | Sv1 (OLL | OF €86 | 001 | OFwI | OF! el e o004l | AR Gvv | Oy | 0G0 | G5! eLE8| O3 |0063 | &€I PIE |OLGI| 881 000 "'9!
e8| 892 | 0L | g2 g1 | w1 | OOF | 881 oes| o6 |omii|ow ser| 96 |oLwt | oW est| o3 [osmi | Ow 91€ |0L81 | OF! 000'01
o2e| 033 | owk | 6EI een| Ot |00 | OW gvg| §'L |owol | ¥ ige| @€ | OGwl | G¥I 9IE |OvwEl | Bwl cco'os
.n-m..-_. Wdd *$87 wd'd .3.. ~dd ..uu; : i .B-.h ik W QI8N W44 .21
[} L IL TR E] a3en PIRE] LB ETT] NN | 10 ™ 1304 | WITD
T e LN LA T yid KT R R TS i S R T TV i i S 7YY [ TP T el Bl Y ) W juml o jweian
3737 vas mosal 3uvE |8 Y1 1838 anas vas woug| 2AVH [B°Y' L1828 3A30 vau wowa| BAYE [8°YCI 1838 13437 vie wows| LVE [8°V°1 L83 aan vis woud v ['8°v°) L83 @ | UM [BYCI L6 SS049
1334 000°'SZ LV 1334 0000 LY 1334 000°91 LV 1334 000°01 LV 1334 0009 LV BAT V3 LY
viva sTwIil1D
*IIIVAEH0 WIAD J40-D0VL HO4 S4VT4 nwu u_._ ._.ﬂ| WOILYINITIYD ONY LE3L LWDIT4  TNO 035V SWET AWM 1 J0 SV ¥iVOD
SINTVA LEYHD 40 BOOT §1 “DH NI G°96 ‘Wl O0SZ WLIM JJO=TNYL TYIEOM “g40=23V1 NN¥ ONNOED WOWINIW W04 (NMOQ 1IN4) Sd¥14 o0% 36N (1) Bon Hd.001 1BOE ¢ 4T BOZ + 4,001 B0 ¢+ LGLISM0TT04 SY SIINVLISIO LyvHd  3SYIEINI  IILOM
] ] : 3 Lk ] 08 v 011 U6 e s OLw [T7] MMM “
OL% Us 13 U¥ L Uk 3 [
wmp kAL — \t“ — "ol AT 1 [ 000 ‘v
4 oS01 1 Okl
| 743 Ty IE UES [
1 Rl 13 : % 00091
we T I T [T [}
[+] | Pr v 1 UTE (13 uu
Uccl 11 .
mw T I “ T (LA 4 N 000" 8!
T I I 1 1 oUUZ 1
e d 1 m M_ “M TTET [] F 1
(13 I OBz T i “ 1 T OIET T UF3T 1 I oco‘oz
> [-L ol it | Ew i LI 11140 T TS5e (13 IST e u8di 7]
‘M0.0% Y ‘10,08 nny Lol ‘ree .o hy by L] nny ‘190,08 uny ny “r40.08 L] 19008 oy "SLN [HodW .
W) oL | oWnows | wv312 oo | amnows |wva1o o | omnews | wvmie e1| ewnows |wva1d oL | ownowe [¥v31d oL | ONAONB |uv310 0L | QWRON® | ¥¥31I OL QNNO¥e | ¥Y31D OL | ONNO¥D a1
1334 0009 LV | 1334 000€ LV 13A31 Va8 LV | ABD4 0009 AV | 1334 000 LV 93A37 ¥3s Lv | 1334 0009 Lv | 1334 0008 LY | 13A31 v3s LV u“_un _.mzwﬂzumx
AYANNY 32V4HNS 1408 AYMNNY J¥NL-00S AVANNY 30VJ¥NS QUYH
0-291 -80ZH/30-ZhoY e gONYLSIA 440-0VL
¥371340¥4 ‘ dz-av ‘z-av : m
YMOZ-0SEEY HO MIZ-0SEEY ANVHD ONIANY1 ¥ SWIT ‘440-INVL Eg

(S)7300W 3NIDN3

($)1300W L4VHOHIY

Take-Off, Climb and Landing Chart
RESTRICTED

Figure A-7 (Sheet 1 of 2 Sheets).

72



Appendix |

RESTRICTED
AN 01-40ALA-1

IANNIN ¥34 L334 ¢ W SLINS3W 1§21 LWOIT4 WO ATIVILEVG Q3ISVWE GNY 0ILVINDIVI 3¥¥ S3¥n0 14 03¥ "9 AL SON04
SIONY fEAN Ml 1304 301A10 ‘SKOTIYE 6N NI
NOILJWNENOD T3Nd INIW¥3ILIC OL :3L0N
03345H1v QILNIONI T EMvC)
J1A17T1GVdVD TVWgON 30 FOOT 35V SInve 18ved SNOI1¥IN31v3 OWY 1531 LWO114 WO 035v8 6W6T AVA 1 40 SV ¥iv0
QROE 0ROF o182 092 QLS 008 QGel Ol¥ [+] i Of |  OkO] Uar L AR 514 kAl UL B 5T,
ST os&ccl ooyl 0% 0t 000 086 0opi] OGI e T [ PLeil _OZZ[OTEZ] OULl | U0UY UTE TEUT
g T DZES 0% Q06 Ok I o0&t 0401 LAY DeGl (] I LLra []:R Ueh UL L XA
[VFET YA [+1 1 [ F R g5 & T ogel OF ¥ A AL [+ ] DLEl DZEE OI9T LR A o000 UB & ] T [+17]
140,09 7108 | "re0.08 oy M08 1108 ‘ME0,0S | TION | 're0.08 | TT0W  [TrE0 08 | TIOW | "MO.4 108 | 're0.08 T08 | “re0.08 10 .
¥Y310 OL| ONNOND [H¥Y312 OL| gwnowd |wv312 OL| ownowe | ¥V31D OL| ONNOWD | ¥¥3I1D OL| ONNOWD | ¥Y3TD OL| gunows |[WVIYD OL| ONNOW |WY3TD OL| aNNOWE | ¥VITD OL| QNNOWD | BLX | MW | BLX | HdN a1
1334 0009 LY | 1334 000 LY | 13A37 Y36 LV | 1334 0009 LY | 1334 000€ LV | 13A31 V36 v | L334 0000 LY | L334 000F LV |13A37 V3§ LY | N0 W3R0d [440 ¥AR0S pmxwo_,_uo:
A¥3dd11S ¥0 13N Q0S AY¥O WY1 30V44NS A¥Q QU¥VH HIVOUuddY SYI L1834
e FONVYLSIA ONIANYT

[*587 9TE) I0NWAGTIY 440=3NYL ¥ Jn-siyRm EIGAI0MI OIEA 1IN AR1L JWDIT4  TWO 035YE ShA1 AWM T 30 §¥ vivD
WIN0J 0DLYN TYMEON  (v=¥ 'DIJ NO S7IVLIIQ] SOMILLIE LNVId NIADd
088 | 01 | oogl | oW L 11NN ) o0el | O8R! £iv| 69 OEE¥| 651 ¥y | 9°C (OBOR | WU eRc| €1 00IE | 9% PIE |0GIE | 651 000 '¥1
ves oLl oW (1L NR-N-1i vl | ORI AR BN & oeLl | 8K Srr| O'v (OBO00 | B0 $LC| O3 |oOGE| ST Pig |OLG2 | &EI o009l
rre o4l | el Bld|Wwl Joon |eni 089 | %8 |omii| oW sor| 00 |Ouvi| OWI TUHEEREULINE LD pig |OLEl |OwI 000" s
oRp |00t | sen| o't (O8L | OWI GrsS| SL |[OKODI | WW) gv| 98 |0Gwt | Swl BiE |OWGl | G¥I 000'03
aIen| "WiN pdit ..-.___ wn | ..m._mu L[] ol .w“u L] o .h"“ WM bk, oy Bk a
: I LR TIRT : TR ! TR ™ 7304 | W2
10| WL ol Yo | B M faang) iy [ g (BN L MM faang | mes | go || MM ivany | s | 4o |SLMMI o 0 L0 L Iy
H3A37 vI8 HOWS IVE [BYCL L83 F3ATT vaw wows| MYE [B°YC1 1830 1351 35 wous| VY |'8°VC1 L83 1aan vas wows] FLVW |BCYCI 1830 “587 uve revel is $S0¥9
1334 000'SZ LV — 1334  000'0Z LV _ 1334 000'91 LY 1334 000'01 LV 1334 0009 LV BAT V8 LY
Yiva awiid
"373¥1580 610 340-34V1 ¥0J sS4V e; (L3 1531 LWDIT4 'O 036VE GR4T AN T 40 SY VIVO
SINIVA LEYHI 40 S00T S1 “OH'NI G°96 ‘Wdl 00SZ WLIM 440-3NYL TYMEON *440-340) NI INNYD NOJ (WMOO 1IN4) Bd¥14 g0 D8N (1) 1806 ¢ 4NET IBOE + 44007 'BOT + 40L'BA0TI04 Y GIINVIEIQ LvHD  IEVIEINI 310N
009 (1] oSy ] 0 | 095 q 193 09% | [T43 il nn
] or i 7 0L 06 USs .
m ! uﬂ Waw m ] OF b ¥ |m 7 unw { oti ] 0007kl
08¢l 3 D01 4] Qa2 oEQ | 006 oial
T 0is 0% D64 24 wmw “
9 [¥] 020i 1] .
T Y ot FTHD 0§01 y 0 BO0T 5P 1 000 sl
006 [] J181 001 QoL ] 06K o1zl OGE |
OHzl 09 06 L Ol 7] 1] “
0e9| 0 ] 1] '
0002 1 MM __ M m_ MHH_ 1 [1] v" il 00L1 X ] sog;el
0192 ] [TTF | I T 0IEe T oGel ] ] Oizg T T
(1M r Mww. M.mo_ oz oLt 3 OG¥ 1 “
06l g 99| i 00 7 ] .
n.m..__m ] 030% [ GWM_ [F3 1 mmm. [l [ 5 w_n_,wm Owil 1 0n0 a8
LTI | pgEagZ | 0622 I ] 1 i5Z 2 1 [+ ] Lof- X4 1 i
M L] wy hy [ ] L] b 121 ] Y ‘M0 08 L] “reo.od ny ‘r0 .08 nny ‘r0.08 ‘000 L] *re0 .08 L} AN TN .
WO 0L | OWhOW | w312 0L | ONAOWS |WYD1D 0L | ONNOWS | w¥31d OL| aWnow® | W¥I1J OL | ONNOWD |WY31D OL | OMAOWE | wy310 OL | QNAOND | WYI1D OL | QuAON® | ¥V OL | ONNOWD a1
4004 0000 LY | 1334 000€ LV 13A37 V38 LY | 1333 0009 Lv | 1333 0006 Lv | 13A31 ¥3§ Lv | 1334 0009 LV | 1334 0008 LV [ 13A31 ¥35 LV “"wu Mﬂ__uwx
AVANNY 30VJ4¥NS 1408 AVANNY J¥NL-005 AVMNNY 32V4¥NS QUYH
0=F01 =YOIH/00=The=Y §LIN00Hd 0¥3Y
s JONVYLSIA 440-3VL
¥311340¥4 ?
L] []
YAS-086Y LUVH) ONIGONV1 ¥ SWI) ‘dd0-INVi de=av ‘s-av P
(8) 13004 3INIDNI (8)7300W L4VHOHIY
<r L v L

Take-Off, Climb and Landing Chart

Figure A-7 (Sheet 2 of 2 Sheets).

73

RESTRICTED




RESTRICTED
AN 01-40ALA-1

Appendix |

IN1L08KL 104 ¢

“SLOMN BhZ S 0334S MIV 3NML IWL
“TdTH NI TT OMY H4¥ OBEI ATIWYN ‘WWNI0D 40 WDLLOS L¥ N3IAID I¥Y SONILLIS ISINNT
"3ONYE CIWCN 018 SIAID Al WWNTIOD LWHL 3LOM LHVHD 40 401 NO " 581 0051 11150440

"HIMOTE MOT CIHALXIW TVHEON

1531 LW9174  NO Q35VE

Gn61 AWM | 40 SY WivO

Hyavy h-Sdv/Nv
SW3Ll QY01 TYNH3ILX3

18VHD NOILINYLSNI NOILYYIHO LHIIT4

NO(LVHND14NOJ LNOJS
DE-QY "€-gv D2-aV ' 2-av
(S)1300W LiVHOYIY

LL At i
BIS=Dmavy

T o u#“m $81 2ZS1 = 8ZT - 0ES - 0BIZ "3°1 :13N4 IVILINI KO¥S IAMISIH ONY (2 .u._wu.___w:_- F180 IR Aheam. MGy, TIW GH I )
SL0M% Tt 2 = = = i ERETY | -¥ 14 i
R T SIONYAOTIY K11 ONY 40-3XYL ONILOVHLENS A8 3SINND ¥04 318¥1IvAY 1304 INIKXILI0 13N03208d 0381003y SV 1YGHO) ONY JA¥IS3H ‘ONIN ¥04 IIMVAOTIV SM4
S e " . . . : (£-¥ 3¥n914 335) BHITD ONY 430-3XYL ‘dN-WEVA ¥O4 S DNVAOTIY
WALV G0SSTeE 0 ciaw JONILLIY “14 000°0Z LY ONISINKD 3AHISIY YOI MLIN “IH'N 008 40 39Nve  ia3ISX0 ATIHYN ‘ONISINND 04 3VGYIIVAY LON SIINYKOTIY 1304 LOwsigns (1)
T1IN4 40 "587 0BZ'Z HLIM "SB1 DOG'El 40 LHDIIN SSO¥D ¥ HEITE]
[TETER] ERFLIEE] §3100 1710348
061 [EL) [652 osz |oovi | "1'S |ogi|s02 |ees 062 |OgpI [222 | 962 |GGG G IE j066 1 |BS2 |62 _Nmm o8¢ |osez| "1'S [vs2 |s2¢ oo6i GGt |0092
291|481 |p22 Sv2 |00 | 000S |ve1 |c22 |6SE GL2 |OISI |BE2 |pi2 |GES 0'1€ |oL02 |BL2 ONn__mwc_ S4f [02€2| 0005 Joof |SwE 0061 SG¢ |00%2
041|961 | €62 0t2 |00t | 00001 o112 |2v2 |68¢E 662 |0L9I |S52 |v62 |BES S0f |0L12 |v62 mnn__n: S9c |02+2] 00001 |1 i€ |BSE (9641 14 (0092
€81 |112|00¢ 502 |0291 | 0005 |922 |092 |61t 0'c2 |088! L2 [91¢€|SBI 0'62 |00g£2 [POE 0s¢ 6911 SSE [0L52)] 00051 |1 1€ |8SE |OBSH §'9t |0092
002 |0€2 |92¢ ot | 061 | 0691 00002 |evz |i82 | 19¢ A%of G'22 |0g02|162 |GEE [B2L .zaa& 0’82 |Ovb2|PIE|29¢€ [BO2I a0 02r | 0gs2 0000Z |z2¢ | 1€ (06! S| L4 |o092
0iz|zvz|ive | l4 10681 | 000SZ | 952 |S62 |bitv|™ 'Ld |0612 |B62 |EPE [9bL [V S'I£ |00v2 g 0005Z |¥ 1€ |29¢ |c101] A& 14 |o092
0000€ 0000€
0005¢ 0005¢€
0000h 00001
TR U R TEFRE 1334 TS1N | HaW hcdUgl TSAN | AW ycgeg TSN | HAW [ qc9y 1334 TSI | WM g
'Sl | tio1 | JWAL | sINOMI N L (104 | WML | SIHOMI [ WUW | Cstveu TL0L | JWNL | STHONI WM | CStvil o [ Uioa | WML | SIHMI [ WU4TH 1y ST CA04 | WAL | SIWOMI | WdY
XN | 4w 11v CROHddY X | W ETITIL XIW | CdH ETITL AW | CdH "XDad 4V XM | CdW
JONVY MIV MONIXYH $$3¥4 [T gq7~TW (“1N¥N £G") "I¥Ls 2297 | { 81/ IW (-LvN OR') -Lvis 197 | ( “81/°IW ("1nvn 92 ) “Lvis 662) | SS3¥4 SNONNILNOD WAMIXVH
441 £02 00g 291 481 021 BE I 8L 06 00¢ St 2%
€GE 0% 009 vee £LE O_v.m 9L2 961 [o1:1] 009 68 €01
0gS 019 006 98 ¢ 09s 09¢ Sl PEZ 692 006 vEI S5
L0L vig oozl 8r9 SkL o8t €5§ ZIE 6SE oozl 611 902
(41 L1010 0051 018 £E6 009 169 06% 144 0081 vze BG2
0301 02zl 0081 2L6 6111 024 628 89¢% 6ES 0081 892 60¢
L4511 ZEEI p961 | 090! 1221 98 506 g 885 +r961 €62 LEE
o8sze T304 TVNYILNG 704 pBRZ2
IWILLINVH LNLVLS “sg1 IVILLNVN LNLVLS IVILLAVN LNLVLS IVILLNAVN 3LNLVLS - IMJILNVN invis
SITIWYIV NI 3ONVY - SITINYIVY NI JONVY SITINYIY NI 3JONVY SITIMMIY NI 39NVY Sia SITIWYIY NI 3IDNVE
4
A NWN10D Al NWN102 111 NWNI02D Il NWN102 I NWN10D
9 48 (W@ 81 40 Sownca TOININO3N INILLIS JUALXIN ONY('d"H) S25|0081|092| OF [TVWHON| HOIH | S'16 0092 | ¥IM0d
N1 1304 J01AID (("W'd°D BO) SWOTI¥D SR NIVIEO 0L IR IENSSIN Q041NN “MdY¥ QYIE(LTY) ICALILTIY ONISINYED 0341530 S0 P22 092 | OF [TWAHON| MO | S+S 0062 | AWLITIN
INOTY DMIATS INVISHIY JOVHIAY NY B04 IEW SINTVA IONVE CIONInd4dM 1SIHVYIN INTIVA FLIS04d0 UNY MOTIE ATIVIILHIA “NmMOTS 38 04 .na.u
BO4 SINIVA ILVWIXONdAY IBY ("S°¥°1) 0334SHIY sl ONY (“W's “G1) SITIW BIY INDIAOYN O JANAYLS IHL NYWL HIUVIND MO 04 J¥nd3 mm 9IL11092| § | HOIY | HOIH | L 4 |oD9z FELE]
“BH Bid SONNOd C(OWIM OM) (8777 IW) ONNDd 834 SINIW HI¥ 03345 NI INTYA JOMVY LJ373S ONY L1437 B0 LWOIH 0L A1IVINOZ I 40W JAOK A 0561(,092| § HO14 | M0 | 519 |0062 yYN
33418305 ¥ LY TONYE Wi ISWINIMI IAISSINO0NA TAID A ONY AL (D00 CH) GPNISINED 804 QIS JE 0L VIN4 S0 INNOHY NYWE SS31 4O 04 TvnA3 mm — —
SNNNT0D  “ATNO DNISINED 03345 KOIH ADNIDHIWI HO4 SI | WWNI0D  TSTL0K WHRAI0D T304 NI 3EADI4 LITTIS I NVHI ONISNH 04 SHOILINYLSNI =2 .:Now .uﬂwu- _u.“____d _.h.._n__._»__”_on .Hw"%__”. “..“‘.... wad | SLIMIT
SONNOd  000°Z1 QL *S87 000°h1 *SLIKWIT LH9I3M LHYH) VMIZ-6SEEY 40 MOZ-0SEEY :(S) INIDNI

Flight Operating Instruction Charts

RESTRICTED

Figure A-8 (Sheet 1 of 5 Sheets).

74



Appendix |

RESTRICTED
AN 01-40ALA-1

1S3L IW9IT4 MO Q3SVE BRI AV | 40 SY YIYO
*39vsn i314MYE3 804 ‘OVNO
) LHVHD 40 F14WYX3 ¥4 WYNDYIO WOILYVANDI4NOI 1N0IS OL ¥343¥ (W) TYMEILXI INYS IHL ATILVWIXOWJAY IAVH HIINR JONYE LKOI3IN
A “UYOYS h-SdV/NY ONY 0034¥0L M0 () SINL MIKLIA SONIQYOT ¥3HLO ¥O4 03SN 38 OSTY AYW L¥YKD SINL (€)
N L *Y¥OVY h-S4V/NV QNY SXNVL dO¥O (#0O6) 1¥9 051 OML (3) “ATNO INIT AAYIN JA0RY ¥INOTG WOIN 38N (Z)
: . )
3 0k P _wwnag ¢ S @ *G21ND3¥ SY LYANOD ONY 3ABISIH ‘ONIN %O IMYAOTIY SN
2001111y 14055384 | ; . ) YL dng (£-¥ 380914 335) EWITD OV 430-3MV1 ‘dN-WEYA W04 SIMVAOIIY
(#006) “1v9 OS1 3N0 NV ‘¥YOVY h-Sdv/NY ‘GH08 40001 3m0 (v) A1HYN ‘ONISINED ¥04 TIEVIIVAY LOW SIINVKOTIV 1304 LOVNIENs (1)
[TEEEN “0.4M00  (€) §3l0m VId34E
261 |s21]|02¢ 82 |oov1 | '8 |9 |202 [06E S'62 [0191 |v12 |9v2 |629 o¢e |oli12|sp2|2seipin| 06¢ [08£2|°1'S |¥92 |pOE JOO6! S'S¥ 0092
€91 881 |LEC cL2 |ogr! | 000S |oei (612 |22¢ 082 |00 {622 (92 |ELS G2¢ |oL12]292|20¢E (1611 s8¢ [oov2|000S |8.2|02¢€ [006! G'Sty (0092
Gl1]202 |E9¢ 0662|0091 | 00001 |bO2|SE2 |ECY 0L2 |0osel |9ve (€82 |22L 02¢ (0622 |LL2 |61E [BS2! 08¢ [09¢2 | 00001 6682 |EEE 9641 ‘14 [0092
681 |BI2|E6E S'22|0EB1 | 000S!I |812]|162 [(vBY 062 |0202 |092 [00F |99L 01 |08g2 |582 | 82¢ [S621 ‘L4 |0092 | 00051 |682 (€K € |O6SI S'9t|0092
902 | LE2|b2F Aﬁrao 612|026t | 0000 |Jovz|iL2 |bES &vf Sb2 |0L12]|¥L2 |91E |908 ot 682 |0252 |v62 | 6CE |6EE! .%vo# 0ct 0952 | 00002 062 [EvE [O6FI Aﬁmv ‘L4 0092
) 00052 |622 (+92 |60S )A’ 14 |ol2z2|oB2 |22¢ [vee el ‘L4 |0LvE ) 000SZ |BB2|EEC|CION ~ 'L'4 |0092
0000E 00008
000S€ 000SE
0000h 0000h
“ELN | WM (K4 1334 "gin | WKW HdCET "GN | MW W4 CEY TSLN | MW Jutdtg@d) 1334 "S1N | WM w4
'$TV"L f104 | JWAL [ SINMI | WY 17 ‘gretd "L0L| WAL | SIKMI|WAW| STYL "10L | WAL | SIHOMI | W4W | CSTvUL *1040 | JWAL | SN | WIH 17V 2 A TI0L | FeAL | SINOMI | WM
XOMddY XN | “X0HddV AIH | CdH “X0MAdY XM | 4 BT AW | 4 BT UM | CdH
IBHVE U1V WANIXVM $$3¥4 [Tg97 10 ("LNVN Gh) "LVis 815) | ('81/ IN ("LAYN hE') "Lvis Z6€) | { "8/ "IN ("L0VN ZZ°) Lv1$ EST) §53u SNONNILNOD MAMIXVK
£l b9 | 00E SEl GG 2ol A 39 ¥ (o] I & 114
s82 € 005 0L2 I € voe2 SE2 £l 0o £8 13
8eb (14 00E SOp 9% 90¢ 25¢ 36 | 4 00 vel |
04S 59 oozl ovs 229 B0 & 0Ly v92 POE Q02! 9¢
gL ozse 00s! Gl LiL o1 186 [s] 4% 08¢ 00S1 L0
gs8 S86 008! 0IE 2£6 2l SOL S6E SSt 0081 8t 3
£E6 L0 P96 1 r88 L101 899 69L 2EV L6V voE |3 I
oge ALIJVWAYI T304 TYNEILNI [o]:]
Oo¥ll €1 [o]0}-3 0801 e 91E I1¥6 82s L09 o]0} 4 I£€ 18€
€821 Livy 004 Szl 66 B1E 8501 v6S €89 00L £€LE 62t
Sevl (LX) 000¢ 0Segl PGS 020! 9Ll 099 664 [s]+]o] Pt ily
081 &€ ANYL 40¥O TYNH3LX3 ('81 006) MO1IVD 051 3M0 SMId ALIIVAYD 1304 TYM¥ILNI 08
8961 So08 1 00EE SBv! 6041 AN ve2l 92 GEB 00EE SS¥ 25
014l 696 | 009 0291 G981 veel gl 264 116 009¢ LY 45
8841 6502 v9L v691 0661 082l Sibl 828 256 v9LE 616 65
080% YD 051 OML SMd ALIJVAYD TYNEIINI 080t
WIALLNVH JLNLVLS IVILLNYN Lnivis IALLNYN 3LNLVLS IVILLNVN 3LNLVLS vILinve invis
*se1 *
SITINNIV NI 3DNVY SITIMMIY M1 3INVY SITINYIY NI 39NVH SITIMYIY Wi 3ONVYH Al $ITINMNIY M1 3BNVY
13n4 1304
A NHNI0D Al NWNT0D 111 NWN10D 11 NWN0D | WN102
3 48 ['W'4 81 B0) SONNOd *QIEINOIN TMILLIS JUALXIN Owv ("4 "H) mmm 0081 0€ |TvWHON| HOIH | SIS (0092 W3MDd
N1 1303 JOIAI0 :("H'4°D BD) SWOTI¥D “S°N WI¥LB0 04 “(owim on) JENSSINd QIO4INVN "HdH e-uu.“.__..._: J0NLILTY 9NISINED 0381530 m«HO 22 OF |TYWHON| MO [5"1 Q062 | AWLITIM
IOV GHIATS INVIAHIY FOVEIAY MY HO4 JHY SINTYA J0MvE  TIINIHI4 L1538v3IN INIVA 31150440 UNY ROTIE ATIVIILEIA “WADIS 38 0L ]
504 SINYA TLYNI 0844 Ta¥ (*S°¥°L) 0IMSHIY INEL NV (N4 “81) SIVIN ¥I¥ T¥IILNYN MO ILOLYLS 3L WYHL 83LvIED ¥0 01 vadd ZpE oLl S |HOI¥ | HOIH | L4 0092 |"BH¥3INI
‘WM B34 SONNOS “(OWim ON)("B1/°IM) ONROd 434 SIVIW HIY T033S Wi INTIVA JONYY 133735 OMY 1437 HO LHOIH 04 ADTVINOZIBO0M TAONW =« 1pG61 [ HO14 | MmO | §19 |0062 ¥VA
399418375 ¥ Lv JONYE NI ISWIEINI IAISSIN008D JAID A ORY AL CHID G0 ..w.:m.a.u 404 035N 36 04 VINA 40 LWNNOWY N¥HL 5537 #0 01 1vnd3 mm P e
SKWNT0D  ATNO ONISINED 03345 KOIH ATMIDMIWI HO4 SI | WWAI0D PSILON WNN100 134 N1 IENDI4 133135 ILYYHD DNISN ¥O4 SMOILINWLSHI = n._g,,nﬂ._ _u_nu_” .uo-ﬂp_um_eu ._n_u._..".m_e-; uu"_ wan | SLINIT
SUNNOd  000°h1 OL °S81 000°91 :SLIMIT LHOI3A LHVHO YA9Z-0SEEY ¥0 MOZ-OSEEY : (S)INIONI |
M0138 € 10K NI NNOHS NOILVHNDI4NOD ¥3BWOE qm
SONIQVOY ¥O MVOVY h-S4¥/NY ‘8HOG "E1 000Z-| o¢-av'¢-qav‘02-av ‘2-av N
kg R 14VHO NOILONYLSNI NOILYH3dO LHOIT4 {80y Raav By
L= e < o

Flight Operating Instruction Charts

Figure A-8 (Sheet 2 of 5 Sheets).

75

RESTRICTED




RESTRICTED
AN 01-40ALA-1

Appendix |

Flight Operating Instruction Charts

) v ax R @ -~
"39¥SN LHYHD 40 37dWYX3 04 WYMOYIO NOILVHNDINDD LNOJS OL ¥3438 (n) 1S3L LW9I13 MO 03SYE 6hE1 AVW | 40 SV vivg
“(ALdH3) XNY¥L dO¥O 1314HVKT ¥04 'DVEQ
“I¥9 051 IN0 "SLINIOY NYAH HONI S JATIML 'SEWOS #OOD! OML (3] TYNEILXT IWYS IHL ATILVWIXONAAY IAVH HOIHN JONVE LWOI3R
Tuigm Mog ¢ £ *SLINI0Y HYAK HONI § 3ATIML * (ALdw3) SIHL WIHLIN SONIGYOY ¥3WLO ¥04 O3SN 38 0SIY AVW LNYHD SINL (£)
siom : S ANVL O “I¥9 051 INO ‘HYQYY h-SAY/MY ‘8HOE HODOZ INQ (2) ATNO 3NIT AAYIH JA0BY ¥3IMOIR WOIH ISR (Z)
0334581y 3N, v v -
%?dn“wﬁ_;ﬂ O SaH0% 40001 ojmm““u“uauhuo”w.w.u (@ *03WIND3Y SY LYAHOD ONY JAUISIH ‘ONIN ¥O4 IINVMOTIY SMId4
FWSE LY I NN: | A i . . (£=¥ 34N914 335) GWITI ONY 330-3NVL ‘dN-WEYN 403 SIINVMOTIY
AHLLY 03828 iy ININL *(ALdNI) SXNYL 4O¥O “T¥D 0S| ONL ‘BWOB #0007 30 () AWK ONISINND ¥0J IGYIIVAY L1ON SIONYMOTIY 1304 Lovelgns (1)
LLELER] ERFLLRE] ‘0.1N03  (€) §310N 1viddds
9S| |08 |OIb .| 62 (0291 ] *1'S |84 |S02 |vEE GOE |0481 |€02 |bpE2|LL9 SEE [OLIZ|E22 (LS2|166 08¢ |ObE2| "1'S |Lv2|ve2 006! S'S¥ |0092
2l1 |86 | vSY ce2 |oLL1 | 0005 |zei|i22|ccg §62 |0661|L12|052 (€2l O'EE |0022 |02 | 942 (2901 GLE |0LE2| 000S |092Z|662 006! S'S¥ (0092
s8i[ci12[e8r S22 |ove1| 00001 [soz[9c2 [695 062|080z [2£2 [292]€LL sz¢ |oBzz |psz (2628211 s'o¢ [02v2 | 00001 [oz2]iic o621 ‘14 |0092z
461 |L22 | S2S 092 (o012 000S1 |912|6¥2|009 SLZ |0022|vv2 | 1B2(EIR 00t |ObEZ2 |292 | 20€ |#911 S'GE | o262 00051 [e9z|oi¢€ (0651 S'9¢ (0092
2l2\bb2| biS| ]SS2 (022 0000C |,22]192]189] w|092[0ic2|vsz|cez/ova ooLf £62109621692{01€]S611] [ 61¥ [0252] 0000Z],,2]61¢ |06yl - 14 |0092
e 00057 0 osz|sgz|gea [W 14 |08%2 R 00052 [£92 | £0g [£101]| « 'L 4 [0092
0000E 0000E
0005E 000SE
0000h 0000h
“SAN | WM bicatgn 1334 LS4 WM bace "5 | HAW gl TSAW | WM gt 1334 |5ix | WaW Lty
stvcy | ti01 | I8AL [sIM0MI [ W4 |, ST | TMok| WAL | SIKOMI| WM | CSvcu |cuon | 3ynw | SINOMI | WA | cscver o [ioa | 3w | SIHOMI | W'dm sy boEL | caed) sw fsawomn | weatw
BT “XIN | CdW 11v XO¥AdY XM | dW ETITT AW | CdH ETITL AN | W NO#ddY AN | W
J0MVE HIV WOHIXVH SS3¥d [Tg7/"TW ("LN¥K 9 ) "LVISSIH) | '81/ 1K (-LNvW OE ) “Lvis9nE") (“81/°IN ("LN¥YNSZZ’) "1v1§65Z) | S53¥d SNONKILNOD MONIXTN
vl i€ 00€ 801 vel 06 vO1 ) 8L 00¢ 6¢ 13
822 £92 009 | 9ie | 6wz 08| o= 102 [ 009 m 68
Zbe v6E 00¢€ _ pet £L€ 0l2 11¢ 202 €£€2 00¢ 911 vEl
9Gp G626 002l 2Eb l6Y 09¢ Siy 02 L1g 0021 561
0 969 006! LS 229 oSt a1 8EE €8¢ 00§ | b6 [
8 8. 0081 | 89 9L ors 2z SOt 99¢ 0081 2ge i9
864 616 0012 7 0.8 0€9 9zZ41 2it PvS 0012 1.2 Z2IE
0822 I ALIDVAWD T304 TVNYILINI 08ze
216 0S0! [o]e] 24 ro8 o S66 02l 628 ovsS 229 oove 01 € 96¢
9201 2811 0042 216 6111 ov8 £€6 809 669 0o0.z 8v e 10t
owll EIE! 000€ 0801 e el 006 4501 S9 it 000¢ L8E 14
08I E ANYL JOHO TYN¥ILXI (87 006) WOITVD 0S1 INO0 SNd ALIDVE 2 1304 TYNEIING 081 €
vG2l (X2 d] 00E€ 8811 85¢| 066 ov 1l 2vL Sc8 00£¢€ 92w 06V
89¢! 961 005¢ 9621 260 0801 poel 018 2£6 009¢ b9 Scg
OEw! L9l FSLE GGE! 0951 6211 00¢g! R iv8 Si6 PILE S8v 666
080% SANYL dONO TYN¥3Lx3 (87 00B1) WOT1¥D 051 GAL SMid ALIdV¥4Vd 1303 TWNBILINI 080¢
AIVIILNYN JLNLVLS | IWILLNVN INLVLS AVAILNYN 3LNLYLS IVILLNYH anLvis “sg1 IVIILLNYN ainvis
SITINYIY NI 39MVY SITINYIY NI 39NVYH SITINYIY NI JONVYH SITIMYIY NI FONVY SITIMYIY W1 JONVY
RE[F! 3n4
A NWN10D Al NWNT10D L1l NWN0D 11 NHMI0D | NWNT02
"03MIA0IE OMILLIS JYNLXIM ONY("d W) 53¢ 0081092 Of | wweON| HOIH [ SIS |0092| wamod
NT 1303 301AT0 [ A'd'D 40) SNOTIYD ° ) JBNS5384 01041NYN "WdH QYIX(*L1¥) IOALILIY OMISINED 03¥ISIO %o |PPTZ|09Z| OF |TVWHON| MO | SPS (0062 | AWLITIN
INOTY ORIATS INWIEIY IOVGIAY RY H04 JA¥ SINTVA I0kwH T IIN3HTS0 AS38YIN INTVA 31150440 UNY MOTIE ATINIILEIA "NMOTS 38 0L ndm
804 SINTYA :s._.oagﬂ:_ Y 1) 0134541% WAL Oy [*ktar) SITIM #1Y TYIIANYN B0 ILNLYLS IWL NYAL 8ILvIHT 8O 0L TvRd3 ...m_u 9121092| S |[HOIY | HOIH | 'L 4 |0092 (" 9¥4IN]
“au 834 SONIDA (oNIm ON} {81/ okNDd 53d SIVIN HIY INTYA JONVE 123735 ONY L1437 80 IWDIE O AVIVINOZ 40N TAOM HH 0G61,092| S |HOIM | MO | S19|0062| ¥WA
T 14305 ¥ oUW J0NVE NI ISVININ) JAISSINO0Md JATTD A ONY A1 IWISINSD 805 Q3ISN B 04 1INJ 40 iwNOWY WYWl SSI7 80 0 1wnd] Tm —-
ShMN107  ATND DNISINED 03345 WOIM ADNIDNINI HO4 SI | KWN103 “oam103 1303 W1 380504 123135 11AVKD DNISN HO4 SNOILINWISHI E i ks el wioh s anal |y | SLINIY
SONNOd  000°91  OL °S87 000°81 *SLIKIT LHO 13N LYYHD VMIZ-0SEEY ¥O M9IT-OSEEY : (S) INIONI 2
MOT38 € JLON NI NMOHS SOMIQYO1 ¥O __o_:x_._a__mzou 438H08 3INYY INOT T m
SANYL “1¥3 199 0S1-Z ‘'GHO8 61 000°Z- 0g-av ' €-av '02-av ‘2-av iy
s gl BB, L¥VHO NOILONYLSNI NOILYYIdO LHOIT4 o L

RESTRICTED

Figure A-8 (Sheet 3 of 5 Sheets).

76



Appendix |

1531 LH9174 im0 Q3Sve 6h61 AYW | 40 SY Viva

JLLOMKL 1IN4 2 LY *SEN0E "81 0SZ JATINL OMY SEW0A 81 0001 33WHL (P) *T14MYX3 04 ‘9wda
13437 v3s ¢ iy [ 513008 HYAH ‘NI § JATIAL TVKHILXT IWVS JHL ATILVAIXONJdY JAVH HIIHM JONYE LHDI3W
SLONA ETT) ONY SENOR 81 000°1 ONL ‘BMOS "§1 000°Z N0 (°) SIHL NIHLIM SONIQYOT HINLO ¥04 0ISN 38 0SIY AYA LUYHD SIHL (E)

0334541V 3Nyl : syl *SAW08 81 000°7 33MHL (4) CATMD NI AAYIH JA08Y ¥IMOTE WOIW IS (Z)

77

Flight Operating Instruction Charts

RESTRICTED
AN 01-40ALA-1

RESTRICTED

¥NOW ¥3d4 SONNOd : “H'd "8 . .
wsuszwm.a:."u : .m._.._ e A Swhw"woﬂ__mnxsu_oﬂom“ma ) “03HIN03 S¥ LVENOD ONY IA¥ISIH ‘ONIN %04 IINVNOIIY SMd
PSR er R ARy e " xo (£-¥ 340914 335) GMITD ONY J40-3AV1 ‘dN-K¥YA ¥O4 SIINYAOIIY
"0.1N03  (€) A1ImyM 'ONISINGD ¥04 18YTIVAY LON SIINVMOTTY 1304 LIvyiens (1)
[LELER $3100 Y1348
L9t 261 |o9s s 1€ |oooz| S 61| c22| 882 ss¢ |oszz|eiz [9v2 |0zl oec |ose2| *1's |ecz|osz]o0e! ssv|009z
oel | Loz |vos o€ | osoz|000°s ziz|vez| ove osg |oszz(ezz [z9z|owil oee |oscz| 000'S |apz| coz|oosi s'sv 0092
961 | 822 | 2199 ¢o.r o1g | ozzz| 000701 S22z |652Z| 008 sve |0sc2|1v2 |02 502 oic |ocwz | 00001 | ooz ve2|96L1 oo9z
90Z| 152| vwe | ¥ so¢ | o9gz| 000's) oez|s9z|oze| o*| 0'es [osvz|sez |28z 5221 o9¢ |oesz| 000'sI | 152| 682|065! 0092
00002 9z2|092| vos 14 |oo9z|swz 282 |s221 wos oze [0gs2 | 000'0l | 552 €62 |06w1 0092
00052 ot 00052 €101
0000 000 *0E
000'SE 000°5¢
00000 000*0h
CELE | WM FeCaa 1334 S Wil Fecg Ay “SAn | W [HTATEY) 'Sl LY EREEh | 1334 ‘51 HIW e 8
sTvtl | ti01| TR |SINOMI | W4 1Y CSUWCL (104 JWAL | SINOMI| WM | Cstwr [ Cioa | 3w [ SIWOMI MW | cStwer o [tlod | JwnL | SIMOMI | W4 v S 104 | FWAL [ SINMI | WdW
X084V XM |4 TP XM | W “X0BadY AN | 4 xCUdaY AW | dH YOBedY XN | eW
¥ A1V HONIXVH S83W Mg 771w ("LAYN ) "IVIS ) | ( "87/°IW ("LN¥N G2°) "1VLS B82) | (*81 /"IN ("LN¥N 02°) 'Lvis Og2) | S83¥d SNONNILNOD WOWIXVH
£8 96 00¢ S¢ 98 e 69 00¢ I3
991 161 009 06! L Edl DB BE) o009 v
6v2 .82 006 sz2 662 o8l 102 006 [N
B3 €8¢ 00z! oog SvE ovz 9.2 002! 8wl
31y 6L¥ 0061 SLE ZEy 00g See 0061 S8l
GEY riG oowml oSy 8LG 09¢ Slv ooel 222
Z8s 019 0012 [ 509 ozv ver 0012 652
oBzz 1304 IVREIINI 104- osze
§99 992 oovz 009 169 T £65 oovz 962
BrL 198 00s2 si9 Y ove 229 002 13
€8 456 000¢€ 0ss | vag 009 169 000¢€ ILE I
08¢ P TISRLLLEILE) .E_m S04 1304 TYNH3LNI 104 081 €
vi6 €501 00€E |  szs 056 099 094 oog¢ 69¢b
166 Tk 009¢ | oos | 9€01 0zs 628 009¢ z1s
€001 1021 v9LE v PBOI ___ES& | u98 v9LE GES
080v SANYL TVNBIL®3 1¥9 DSI QML SN1d 1304 TWNEILKI 1104 o0sOv
IVALLNVN LnLvLs -sg1 IVILLNYN 3LNLYLS IVIILLNYN m anivis WILLNYN ILNLYLS ~sa IVILLNYN Lnvis
SITIMYMIVY NI 39NVE SITIMYIVY M1 3DNVYH SITIMYIY NI JONVYH SITIMHIY NI 3IONVH SITINYIY NI 3OMVY
1304 e
A NWNI0D Al NWNT0D 111 NWN102 11 NHNI02 I NWN102
T 48 ['nd 81 80) sOwnod *QIHINOIN ONILLIS JUNLXIN Qv (°d W) me 0081 |,092| OF | WnNON| HOIH | g 1g | 0092 ¥IMOL
W1 1303 JNATG T(H'd '3 40] SNOTI¥D S0 RIVIB0 01 ;- (QMIM ON) JENSSI¥S 0101 NYN "WdH OWIH(TLI¥) IONLILIY INISINGD 0341530 Too |P¥EZ|,092]| 0f | wnmon| mo1 | S¢S | 006Z | AWLITIN
INOTY ONIATAINVIAHIY 3OVHIAY WY BO4 3B SINTA 0wv CION3N343M 1538VIN INTVA JLIS0440 UMY MOTIE ATTINIILEIA CWROTS 38 0L ”um
404 SINIWA JAWWI XDEAdY IEV (TST¥CL) 0334SHIW InEL Onv [TWdTET) SITIW HIV IVIIANYN B0 FJANLVLIS IWL wMYHL BILVIAD HO 00 vnb] =B 9lLijo9z 1 HJ1H | HOIH ‘L4 | 0092 |*9¥INT
W H3g SONNDa ' (OWIM ON)(*BY/°IW) ONAOY 834 SITiW BIY 03345 Wi ANTIVYA JDNYY 133735 ONY 1437 40 AWT18 0L AVIVANOZIEON TAON HH 0661092 & HI1H Mol §'19 | 0062 HVA
0418095 ¥ Ly JONYH NI 3SYIHIND IAISSIHD0EA IALD A ONY AL 10T C11 :m-_m:_uu 04 Q3ISN 38 0L VING 40 LwNOWY MYKL S537 40 0L TvAd) w.“ a8 | an3L 1M1 1IN0 111504|N0121504] "0
SNWATOD  "ATNO OWISINED 03345 WOIH ADN3ITEIWT 403 SI | WWNIOD  ISTiON NWN10D 73N N1 JEN9G4 133135 ILNYHD DMISN ¥O4 SHOILINWLSNI 2 et m.:u _u_.: Saniki !..3-. = way | SLIWIT

UM 92-0SEEH HO MIZ-0GEEH:(S)INIDNI
NOILVYNOIINOD HIBWOE 39NVH INOT
oe-av ‘e-av‘oz-av‘z-av
(S) 1300W LIVHOHIV

SANNOd "S87 000°0Z :SLIKIT LHOI3M LHYHD

JYVHD NOILONYLSNI NOILVYIAO LHIIN

*M0T738 € 310N NI NMOHS opo‘el 0L
SONIOY0T 40 SXANVL 134 “IVD 0SI OML ONV

SaWo8 81 0SZ XIS ‘8Nod 81 000°Z 3NO
SW3Ll QY01 TVYN¥3LX3

we-T-u
BZG=dmdvy

o

Figure A-8 (Sheet 4 of 5 Sheets).




RESTRICTED
AN 01-40ALA-1

Appendix i

Siown ¢
Q3345H1Y QILVIIONT ¢

HNOH #3d SONNOd

LINSIM VT WIIHM *TatM BN SIHIND §°ZZ AVI(VHIXOMJdY ONY WdH DORL ONISA *ST¥CH SLONN SZT LV A4

*H°d "87 &IZ 40 WOILJWNSNOZ 1303 ¥ NI

*LYHD IHL 40 NDILMO4 HIMOT IHL W1 OILS1T Y SHOILIONDD ONILVEI40 ININILE3d THL

SATAMY N
"IINVHNONT SHNOH §°9

Si¥ O¥34 “13N4 40 "SHT 0051 WOMJ SSOMOY OKY LEYHD IHL 30 JOL IHL LY WHNTOD LHDI3A 87 000°FT 3HL 43NN
bk WHNT0D 30NLILTY “14 0006 I¥L 103735 "ONIKIYWIH 1304 40 "S87 00ST ONY "S81 QOB'ET 40 LHDIIM SS08D ¥
ALACERLE “JONLILIY L4 000G AV LHDITA ¥ ONIWNSSY HINNYH DNIMDTT04 ML NI LEVHD 3HL A0Hd QINIVLIBO S1 NOLLVREOINI

"03HINGIM SY IANISIH Owy

ONIM HO4 IDKVROTTY SNTd (2-9 014 335) BHITD ONY *440-30WL “dN—WEYA 404 JINYAOTIY Juve
*OIWNSIH I8 AVM LHDIT4 FONVENONT XYM HIIHM HIL3Y INIONT HYITD OL IMIL LNOKS

¥ 404 QISYIHING 38 NIML QTNOKS HIMO4  "SOOTH34 QIINOI0HA HIL4Y 0IINIININI 38 AW
NDILVHI40 INIDNI HONOM 'SWOILIONOD IWDIT4 ISIHL HO4 03033IN HIMO4ISHOM MOT IHL 0L 3N
*503345 Q31412345 WL 070K OL ANYSSIDIN SY QILSNIQY 38 IMNSSIHA 0704 1MvN

ONY Wdd 3IHL ONY OINIVANIVM 38 WMOMS S03345 H1V QILYDIOMI FHL LYHL O030NIMWOD3Y 51

INSSId 0I01NVK ¢ ) GIHIN0TE IHL TIINVENONI XYW LV AT4 0L 0381530 S1 L1 '03ILITMR0D ATIVILEVY WIIE SYH MOISSIW ¥ H3L3V "41 L1 "30MYHNONT ONIMINEILI0 W1 HOLIYS LNYIHOJWI LSON JHL 1 03345 HI¥ QIL¥II0NI JINIS °1
*0N3937 37dRWVYX3 *S3LON
"H'd 87 TVi0L 102 961 881 £ve 622 BI2 "H'd "87 TvioL
*BH*N1 (X0¥ddY) dHW S8l 002 512 o1z 522 ovz *BH*NI (X0¥ddY) dW
43IMO0T8 /IUNLAIKW MO/ TYWHON MO/ TYWHON MO/ TYWHON MO/ TYWHON MO/ TYNEON MO/ IWNHON YIMO0TE /IYNLX 1K
Hd¥ oovl oowI oowl oovI [o]eR 2] oovI HdY
*SLN 0334SHIV QILYDIANI ot o1l ol szl G2l SzZ1 "S1N Q334SH IV QILYIIONI
JanLiLy 14 000°01 ‘14 0005 RELERI EH *14 000°01 ‘14 0005 13A37 V3§ anLiLy
SNOILONYLSNI 9NILVH3dO

00g . 2 €1 Ll 00€
009 ] z¢ sz 92 Lz 009
006 N ] 8 v e 6 ¢ 1 006
ooz v 9 6% BT S'S 002!
008! 29 __5'9 69 006!
0081 B vl 6L 2’8 0081
oole L8 N.m. 96 0012
ogze — — - L113vAYT 1303 TWREIING ogzz
881 ‘14 000°01 “14 000§ RELERI FH ‘14 00001 ‘14 0005 13A37 V3S ‘sl

378V1IVAY *s87 00021 887 000t JI8YTIVAY
REE] ‘SYH - IONVHNANI  WNWIXVYIN 1304

JONVHNANI WNWIXYW YMOZ2- HO MO2-0SEE-Y :3INIDN3

YYavy h-SdY/NY
IW3L1 QY01 TYNH3ILX3

JYVHD NOLLINYLISNI NOILYYIHO LHIITd

0E-Cv anv £-gv ‘0z-av ‘z-av
(S)1300W LiVHOH 1Y

Flight Operating Instruction Charts

Figure A-8 (Sheet 5 of 5 Sheets).

RESTRICTED

78



RESTRICTED
AN 01-40ALA-1

Section IV
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Figure 4-3. Heoting System Diagram
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Section IV
Paragraphs 4-79 to 4-87

Paragraph
Covering
AD-2 AD-2Q AD-3 AD-3Q Designation Type Range Operator Operation
x x x b AN/ASG-10A Electric bombing - Pilot 4=26
x x x X AN/ARCA1 VHE Horizon Pilot 4-80
- - - X AN/ARA-8 Homing adapter 810 32 miles  Pilot 4-84
b x x X AN/ARC-5 Range receiver 75 miles Pilot 4~89
p x x X AN/ARR-2A  Navigation receiver Horizon Pilot 4-91
x x x x ANJAPX.2A  IFF Horizon Pilot 4-94
x x x x AN/APS-4 Radar search Indicated on
equipment Pilot 4-98
x x X x AN/APN-1 Radio altimeter 0-400 feet or
0-4000 feet  Pilot 4-106

- x - x AN/JAIC-4 Intercommunication — Crew 4=-110
- x - - AN/APR-1 Search receiver Horizon RCM 4-112
- x - - AN/APA-11  Pulse analyzer — RCM 4-115
- x - - AN/APA-38  Panoramic adapter — — RCM 4-121
- x - - MX/356A Electric window

dispenser - RCM 4-125
- - - X Chute Manual window

dispenser — RCM 4-127
- - - x AN/APR-9 Search receiver Horizon " RCM 4-129
- - - X AN/APA-70  Radar homing — RCM 4-142
- - - x AN/APA-64  Pulse analyzer — RCM 4-147

Figure 4-5,

b. After the engine is running and the generator is
charging properly (1500 rpm or over) or with an ex-
ternal 24-volt power source connected, turn the radio
master switch “ON" to furnish power to zll radios.
Adjust the volume control as necessary. Allow approxi-
mately one minute for the equipment to warm up.

¢. The AN/ASG-10A clectronic bombing equip-
ment should be tested before take-off and adjustments
made for the type of missile to be released. This should
be done by the ground crew in accordance with pro-
cedures given in “The Operator's Manual for Bomb
Director MK 1 Mod. 2, AN/ASG-10A” CO NAVAER
16-58-524. All other equipment should be checked as
noted in the following paragraphs.

4-80. ANJARC-1 EQUIPMENT.

4-81. TO RECEIVE. Advance the radic volume con-
trol on the “MASTER"” unit for normal reception.
Turn the guard-main switch on the “VHF” control
unit, 10 the "BOTH"” position and rotate the channel
selector switch to the desired channel. At the con-
clusion of reception reduce the volume as necessary
by means of the radio volume control on the “MAS-
TER" unit.

4-82. TO TRANSMIT. Rotate the gnard-main switch
on the “VHF” unit to “MAIN T/R"” and rotate the
channel selector switch for transmission on any one
of the nine channels. Commence transmission by
pressing the throtle switch and talking into the
microphone.

4-83. PRECAUTIONS. The pilot should acquaint
himseif with all pre-set coatrels and equipment and

Elecfronic Equipment Chart

not try to readjust them in flight.

4-84. AN/ARA-8 (HOMING ADAPTER) RADIO
EQUIPMENT—AD-3Q ONLY.

4-85. GENERAL. The AN/ARA-8 homing adapter is
used in conjunction with the AN/ARC-1 (VHF) radic
equipment to provide the pilot with a means of homing
on any transmitted carrier wave within the frequency
range of 120 to 140 megacycles. The equipment con-
sists of the MD-34/ARA-8 modulator keying unit,
control console, NAF216341-1 antenna relay and
NAF49984-1 junction box.

4-86. HOMING ADAPTER MODULATOR KEY-
ING UNIT. The MD-34/ARA-8 modulator keying
unit contains a 28-volt motor, a ceaxial double-leaf
switch, and a rocker-arm-and-cam assembly. The cam,
which is geared to the motor to turn at approximately
50 rpm, is double cut to key to character D (— - -}
on one side of the coaxial switch and the character
U (— —) on the other side of the switch. The unit is
supplied with power from the main d-c bus, and is
controlled by a manual switching arrangement in the
control console.

4-87. HOMING ADAPTER CONTROL CONSOLE.
The control console for the AN/ARA-8 radio is
mounted in the pilot’s right-hand control console. It
contains a three-position toggle switch marked
“HOMING-COMM-TRANS,” a two-position toggle
switch marked “CW-MCW” and a velume control
knob. A guard on the “HOMING-COMM-TRANS”
switch prevents accidental movement of the switch to
“TRANS.”
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00~ Gy bl

9.
10.
11.

13.
14,
15.
16.
17.
18.
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Receiver antenna socket
Transmitter antenna socket

. Window dispenser and circuit breaker panel
. Altimeter

. F-27/UPR wave trap

. AN/APA-11 unit

. Heating and ventilation control knob

. Ventilator (Eyeball)

AN/APA-38 unit
Canteen stowage
Utility receptacle and cigarette lighter

. Receiving antenna switch and patch panel

ICS control box

Civil date clock

AN/APR-1 with tuning unit
AN/APR-1 spare tuning unit
Data case

AM-40/AIC-4 amplifier

19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32
33.
34
35.

AN/ASG-10A gyros

RCM door jettison control handle
AN/ASG-10A computer
AN/APR-1 spare tuning unit
Condenser

A-c motor alternator

Microphone foot-switch

Battery

AN/APN-1 radio altimeter

Filter F-65/A

Filter F-66/A

AN/ARC-5 radio

AN/ARR-2A radio

AN/ARC-1 radio

RCM compartment heater

Inertia reel cable

AN/APQ-2A alternate power supply

Figure 4-6 (Sheet 2 of 2 Sheets). RCM Compartment—AD-2Q Airplanes
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Section IV
Paragrophs 4-88 to 4-104

4-88. HOMING ADAPTER ANTENNA RELAY.
The RE-13 /ARA-8 (modified) anteana relay is located
on the right-hand side of the radio compartment. It
connects the antenna cable of the ANJARC-1 radio
equipment to either the composite blade antenna or
the modulator keying unit depending on whether
“COMM?” or "HOMING” is selected at the control
console.

4-89. AN/ARC-5 EQUIPMENT.

4-90. TO RECEIVE. Turn the tuning koob on the
"RECVR” unit to the desired frequency and adjust
the "“SENS” coatrol for normal operation. THIS
CONTROL SHOULD BE SET FOR THE MINIMUM
REQUIRED FOR RECEPTION TO AVOID INCOR-
RECT COURSE INDICATIONS, When operation is
concluded turn the “SENS” control to a minimum.

4-91. AN/ARR-2A NAVIGATION RECEIVER.

4-92. Turn the “CHAN SEL” knob on the *“NAVIG”
unit to the assigned channel number, Turn the "NAV-
VOICE” switch to “NAV.” Adjust the “SENS” knob
to produce a usable weak signal or, if the desired
signal cannot be heard, to a fairly strong background
hiss. If a signal is present, adjust the pitch control for
a pleasing, audible tone, Readjust the “SENS” knob
to keep the signal rather weak. When the operation
is completed turn the “SENS” knob to its lowest output.

4-93. SIMULTANEOUS RECEPTION. With the-navi-
gation receiver in operation as described, adjust the
controls on the “RECVR” and “NAVIG” units and
adjust the “COMM VOLUME” control on *“MASTER”
panel as required. The “GUARD-BOTH-MAIN T/R”
switch on the “VHF" units should be in the “BOTH”
position so that the guard channel and the main T/R
channel will be monitored simultaneously. The out-
puts of all three receivers are now being fed simul-
taneously into the headphones.

4-94. AN/APX-2 IFF EQUIPMENT.

4-95. TO START EQUIPMENT. Rotate the master
control switch, on the IFF control unit, clockwise
away from the "OFF” position and set it in the desired
operating position.

4-96. TO STOP EQUIPMENT. Rotate the master
control switch, on the IFF control unit, to the extreme
counterclockwise position marked “OFE.”

4-97. CHECK-OFF LIST.

a. SELECTOR SWITCH. Move to a designated
position, which is usually position “1.”

b. FOR G-BAND OPERATION. Throw the “G-

BAND” switch, on the IFF console unit, to the "CONT”
position or flip it to the “TMPRY” position.
. ¢. FOR INT OPERATION. Throw the “INT”
switch on the IFF console control unit, to the “INT”
position or hold it momentarily in the “TMPRY”
position.

d. FOR ROO OPERATION. Rotate the master con-
trol switch, on the IFF console control unit, to the
“ROOSTER?” position. (Only by specific direction of
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the Commanding Officer and only if a specified ROO
adjustment has been made inside the transmitter-
receiver unit by a maintenance crew.)

e. FOR DISTRESS OPERATION. Push the guard
latch, on the IFF console control unit, to the right
(tilting it up) and rotate the master control switch to
the "EMERGENCY” (extreme clockwise) position,
See paragraph 3-37.

f. TO DESTROY THE TRANMITTER-
RECEIVER UNIT. (See paragraph 3-37.)

4-98. AN/APS-4 RADAR EQUIPMENT.
4-99, INITIAL CHECK OF SETTINGS.

a. "RADAR-BEACON” switch—"RADAR.”

b. "SEARCH-INTERCEPT” switch—"SEARCH.”

¢. “RANGE” switch—Second position from the left.

d. “TILT” switch—Zero tilt position.

e. “GAIN” switch—Full counterclockwise.

f. “OFF-HOLD 1 MIN-RUN" switch—"QFF,”

g. “INTENSITY” knob—Full counterclockwise.

h. *“TUNE” knob—Center.

4-100. TO START EQUIPMENT. Throw the “OFF-
HOLD 1 MIN-RUN" switch to the “HOLD 1 MIN*
position. After an intecval of at least one minute (two
to three minutes in extreme cold), throw the switch
to the “RUN" position.

4-101. TO STOP EQUIPMENT.

a, “OFF-HOLD 1 MIN-RUN" switch to “OFF.”

b. “INTENSITY” coatrol—Full counterclockwise.

¢. “"GAIN” control—Full counterclockwise.

4-102. CHECK-OFF LIST,
4-103. IF SURFACE TARGETS ARE SOUGHT,

a. "OFF-HOLD 1 MIN-RUN” switch—“"HOLD 1
MIN.”

b. “RADAR-BEACON" switch—"RADAR.”

¢. "SEARCH-INTERCEPT"” switch—"SEARCH."”

d. “RANGE"” switch—Second position from the
left.

e. “TILT” control—QOne position to the left of the
zero tilt position.

f. “GAIN” control—45° to the left of vertical.

g- “TUNE" control—Center.

h. One minute after turning the “OFF-HOLD 1
MIN-RUN" switch to *HOLD 1 MIN” (two or three
minutes in extreme cold), tura it to “RUN.”

i, Tuzn the INTENSITY control to illuminate mod-
erately the indicator screen.

j- Adjust “TUNE” and “GAIN” controls.

4-104. IF AIR TARGETS ARE SOUGHT.

a. "OFF-HOLD 1 MIN-RUN" switch to "HOLD
1 MIN.”

b. “RADAR-BEACON” switch—"RADAR.”

¢. “SEARCH-INTERCEPT"” switch—“INTER-
CEPT.” -
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d. "RANGE" switch—First position from the lel
e. "TILT"” control—Zero rilt position,

f. "GAIN" control—45" to the left of vertical.
g. "TUNE" control—Center.

h. One minute after turning the "OFF-HOLD 1
MIN-RUN"” switch 10 "HOLD 1 MIN" (two or three
minutes in extreme cold), twrn it ro "RUN."

i. Turn the INTENSITY control to a position o
illuminate moderately the indicator screen.

j. Adjust "TUNE" and "GAIN" control.

k. Operate the "TILT" control for optimum re-
sults.

4-105. IF BEACON HOMING IS DESIRED.

a. "OFF-HOLD 1 MIN-RUN" switch to "HOLD
1 MIN.”

b. "RADAR-BEACON" switch-—-"BEACON.”

c. "SEARCH-INTERCEPT” switch—"SEARCH."

d. "RANGE" switch—Extreme right position or the
next position to the left.

e. "TILT" control—Zero tilt position.

f. “"GAIN" control—45° to the left of vertical.

g. "TUNE" control—Center.

h. One minute after turning the “OFF-HOLD 1
MIN-RUN" switch to “HOLD 1 MIN" (two or three
minutes in extreme cold), turn it to "RUN."”

i. Turn the INTENSITY control to illuminate
moderately the indicator screen.

j. Adjust “TUNE” and “"GAIN" control.
4-106. ANJAPN-1 RADIO ALTIMETER SET.

4-107. TO START EQUIPMENT. To commence
operation turn the power switch located on the radio
altitude indicator to "ON.”

4-108. TO STOP EQUIPMENT. Turn the power
switch counterclockwise.

4-109. CHECK-OFF LIST.

a. Allow one minute for the tubes to heat and ob-
serve that the indicator has moved from its sub-zero
stop position to some other posirion indicating that
the equipment is energized.

................
-----------------
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0
>
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=
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=

.................

When the airplane is resting on the ground,
the indicator pointer may not indicate zero
alditude.

b. Set range switch located on the radio altitude in-
dicator to the desired altitude range.

¢. Set limit switch located on the AN/APN-1 con-
sole panel for the altitude at which the limit indicator
light, which is installed adjacent to the indicator, will
operate.

Revised 1 July 1950

* Section IV
Paragraphs 4-104 10 4-113

: WARNING

The HIGH RANGE of the altimeter must
never be used when flving at altitude within
the LOW RANGE or when landing,.

4-110. AN/AIC-4 INTERPHONE EQUIPMENT.

4-111. Interphone equipment is provided on AD-2Q
and AD-3Q airplanes only. The pilot's interphone
console (figure 1-6, reference 31) is on the right- §
hand console panel. The interphone equipment is in
operation whenever the master radio switch is "ON"
and the interphone control switch is at "NORMAL."”
[n case of interphone failure, the interphone switch
should be wrned to "ALTERNATE."” This by-passes
the interphone completely and gives receiver audios
directly to the pilot without amplification at reduced
level.

4-112. AN/APR-1 SEARCH RECEIVER.

4-113. OPERATING PROCEDURE.

a. See that the tuning unit covering the frequency
range desired is in position, that the headphones are
plugged in, and that all the power and antenna cables
are properly connected.

b. See that the R-F switch, located on the lefi-hand
side of the fuselage adjacent to the RCM operator’s
seat, is set for operation for the antenna covering the
range of the tuning unit in use.

c. Turn the PWR-OFF switch to the “PWR” posi-
tion. Allow a ten minute warm-up period. An audible
hiss will be noted in the absence of a signal. This is
an indication that the unit is in operation.

d. The HET-OFF switch should be in the “OFF”
position, unless it is desired to receive unmodulated
CW signals.

e. The LLE. GAIN control should be at the maximum
clockwise position with the AVC switch in the "AVC”
(or “ON"") position. This will automatically control
the output of the receiver, and maintain that output
constant, while the input may vary in strength. In
certain cases, it is desirable to remove this function
and resort to manual gain control. This is accom-
plished by turning the AVC switch to the “OFF”
position, and operating the LF. GAIN control.

Note

Extreme care should be used while receiving
a signal to keep the manual gain control at
as low a setting as possible, so that the tuning
meter will not read over half scale. If this is
not done, overloading will take place in the
receiver which may give false indicaiions,
and false information, as to the character-
istics of the received signal.

f. When using manual tuners, turn the tuning knob
until the signal is received. Frequency of the received

RESTRICTED 55




Section IV

e

56

MOVENAMALN -

. RCM equipment circuit breaker panel.
. ID-226/APR-9 indicator panel

C-122A/APS-4 radar control console
C-426/APR-9 remote control unit
Altimeter

Elapsed time clock

AN/APA-70 indicator panel

. ID-11/APS-4 indicator panel
. AM-5/APS-4 indicator panel
. AN/ASG-10A gyros

. AN/ASG-10A computor

Figure 4-7 (Sheet 1 of 2 Sheets).
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

RESTRICTED

Canteen holder

Data case

CV-43/APR-9 mixer amplifier
ID-228A/APA-64 indicator panel
C-387/AIC-4 interphone control panel
RCM receiver input selector switch
Window dispenser control unit

D-c circuit breaker panel

Generator control panel

A-c test jacks

RCM Compartment—AD-3Q
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-

. Window package stowage
2. RT-18/ARC-1 transmitter-receiver modified for
AN/ARA-8

Figure 4-7 (Sheet 2 of 2 Sheets).

signal can be read directly on the dial. To check the
signal for the correct frequency, see paragraph 4-106.
g. When using the sector sweep tuners, set the
AUTO-MANUAL switch to the “AUTO” position.
The tuner will automatically tune through the range
selected, reversing itself when reaching its end fre-
quency. The possibility of missing a weak signal can
be reduced by regulating the SPEED control. As soon
as a signal is detected, switch the tuner to the “MAN-
UAL” position and tune the signal in manually.

WARNING

Do not op.erate the tuner manually with the
MANUAL-AUTO switch in the “AUTO”
position.

Section IV
Paragraphs 4-113 to 4-114

A

-~

3. CX-922/AR microphone headset extension
4. RF-38A/APA-64 pulse analyzer

RCM Compartment—AD-3Q

4-114. USE OF F-27/UPR WAVE TRAP TO DE-
TERMINE EXACT SIGNAL FREQUENCY OF IN-
COMING SIGNAL.Sometroublehasbeenexperienced
in determining the exact frequency of incoming signals
because of spurious responses generated in the equip-
ment in the presence of strong signals. By the use of
a wave trap, which is locdated on the left-hand side of
the fuselage adjacent to the RCM operator’s seat, and
which is inserted between the antenna and the re-
ceiver, the exact frequency of the signal is determined.

a. The switch on the wave trap must be kept in the
“OUT” position until a signal is received. When it is
desired to measure the carrier frequency of a signal,
the switch must be in the “IN” position.

b. Move the tuning slider downward from the high
frequency end of the stub. If no null is encountered
before reaching the 700 mc. calibration point, the
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Section 1V
Paragraphs 4-114 to 4-118

signal frequency is below 600 me. and may be read
direcily on rhe lixed scale.

c. If a null is encountered above 700 mec. calibra-
tion, the frequency is above 700 mc, and must be
measured on the sliding scale as follows:

d. Move the tning slider downward from the top
end of the stub until a aull is found.

¢ Set the zero references on the sliding scale op-
posite the index on the sliding slider,

t. Move the muning shder downward until the next
null 1s tound,

g. Read the lrequency on the »Iiding scale ('iﬂ.'l.'lly
opposite the tuning slider index.

h. When checking very weak signals on the sliding
scale, the “side” of the null should be used, as it is
diticulr to determine the “bottom” of the null. Escab-
lish a convenient reference point on the pulse analyzer,
where the signal amplitude just begins to dip. Moving
the wuning slider down toward the next aull until the
ciine ceading is the pulse analyzer 1s obuined, gives
v acourate brequency reading for the weabost sipgoal
that can be seen.

i. A definite aull will be observed for any signal
within the range of 3,000 to 3,400 mc., provided that
the signal is being received through the antenna. Di-
rect piclk-up from equipment in the vicinity of the
receiver is occasionally possible, and should immedi-
ately be suspected if a sharp null cannot be found.
This may be checked readily by disconnecting the
antenna input cable.

j. Always swrc at the high frequency (top) end of
the stub, and move the wning slider downward when
measuring the frequency of an unknown signal.
i-115. ANJAPA-11 PULSE ANALYZER.

4-116. STARTING AND STOPPING EQUIP-
MENT. To start the equipment, place the POWER
SWITCH in the "ON" position. To stop the equip-
ment, place the switch in the “OFF” position.
4=117, TO MEASURE PULSE DURATION TIME.

Turn the MODE OF OPERATION switch wo
i 2% B P

b, Adjust the associated equipment o supply the
indicator with negative and for positive pulsared volt-
ape. Throw the PULSE POLARITY swicwch to left or
right for required signal.

¢. Adjust the TRIGGER GAIN control to obtain a
stationary patterr: on the screen of the cathode-ray
tube.

d. Turnthe INTENSITY CONTROL until the beam
is at suitable brilliancy. Avoid blooming t)f spot at the
lett edge of the trace.

e. Set VIDEO GAIN to give a convenient vertical
deflection between Y4 and 34 inch.

f. Turn the PULSE DURATION dial to set the left
edge of the trace near the left side of the screen of the
cathode-ray tube.

g. Turn the MULTIPLY SEC. BY switch to 1, 5 or
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20, separate the start and finish of the pulse, keeping
each well on the screen.

h. Using the PULSE DURATION dial, set the point
on the right side of the pulse 3 db. down (approxi-
mately 30 percent) from the peak to the vertical index
line. Read the microsecond setting on this dial.

1, Using the PULSE DURATION dial, set the point

on the leftside of the pulse 3 db. down (approximately
30 percent) from the peak of the vertical index line.
Again read the microsecond setting. The difference
berween the readings of (h.) and (i.) mult:p[wd by
the indicated multiplying factor of (g.) above is the
pulse duration rime in microseconds.
4118, TO DETERMINE REPETITION FRE-
QUENCTY. Adjust the associated equipment to supply
the indicator with negative and for positive pulsated
voltage, Throw the PULSE POLARITY switch to the
left or righi for the required signal,

a. Turn the MODE OF OPERATION switch 1o
SPREM

h. Set the MULTIPLY SEC. BY switch to 5"

¢. Adjust the TRIGGER GAIN control to near
maximum,

d. Set the INTENSITY control to obtaim suitable
brilliance. Avoid too much brilliancy.

e. Turn the P.R. FREQUENCY (K.C.) control and
the INCREMENT P.R. FREQUENCY control to
.20 K.C."" and "0%" respectively.

f. Adjust the VIDEO GAIN control to separate the
multiple traces,

g. Starting at the extreme counterclockwise posi-
tions as mentioned in (e.) above, turn the P.R. FRE-
QUENCY (K.C.) control step-by-step to the right
and wartch the pattern of the moving horizontal or
near-horizontal lines on the screen. Look for (1) a
mass of lines that are nearly indistinguishable from
cach other; or (2) four, three, two or one line. In
general, when condition (1) exists, the equipment is
operating near condition (2). Condition (2) gives a
close indication of the true pulse repertition frequency.

h. When a position of the P.R. FREQUENCY (K.C.)
control is found giving condition (1), turn the IN-
CREMENT PR, FREQUENCY control to the left and
to the right slowly enough to bring the pattern into
i stationary position, if this is possible, and sce if the
pauern fulfills condition (2) of paragraph (g) above.
If it does not, continue turning the P.R, FREQUENCY
(K.C.) control to the right and adjusting the INCRE-
MENT P.R. FREQUENCY switch until condition (2)

does exist.

i. The first point at which a single stationary trace
may be found, while carefully turning the P.R. FRE-
QUENCY (K.C.) control from the extreme left to-
ward the right and at the same time slowly adjusting
the INCREMENT P.R. FREQUENCY control, is the
one indicating the true pulse repetition frequency.
Other single stationary traces will be found beyond
this point, but these may be neglected except as indi-
cated in paragraph (1.) below.
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j. To determine the actual pulse repetition frequency
when the correct single race is tound, multiply the
frequency indicated at the P.R. FREQUENCY (K.C.)
control by 1000 and increase or decrease the resulting
number by the percentage indicated by the INCRE-
MENT P.R. FREQUENCY control. Determine the
actual pulse repetition frequency as illustrated in the
tollowing example.

Example

The P.R. FREQUENCY (K.C.) control points
o 1.90 and the INCREMENT P.R. FRE.
QUENCY control indicates + 2 percent.
The correct P.R.F, may be determined as
follows: 1.90 X 1000 = 1900 pulses per
second. I'wo percent of 1900 is 38. 1900 +
38 - 1938 pulses per second, which is the
corcect P.R.I. within plus or minus 5 per-
cent,

k. The number of siationary waces seen un the
screen always has some dehnite relutionship to the
PR.F. However, the usable reaces in determicing
P.R.F. ure one, two, three and four. The following
1able gives the relationship between the stationary
lines and the ratio of actna!l P.RF. to the indication
at the P.R. FREQUENCY control as well as the num-
ber of steps required to reach the acteal P.R.F.

Radio Acrual
P.R.F. to

Oscilloscopic Indication Turn Switch
Pattern on P.R w» Right Turn Switch
Stagtonary FREQUENCY For One to Right
Lines (K.C.) Less Line For P.RF.*
This is P.R.F,
except as noted
1 1:1 ['t] in (1) helow
2 2:1 Forld For#-
3 3 4do0rs EZ or 13
f 411 2or3 1% or 16

* The relationships as shown in the two columns to the right
are oaly approximate and adjusting the INCREMENT P.R.
FREQUENCY contre! to actually find the desired trace re.
quires care.

. Other single traces may be found when the P.R.
FREQUENCY (K.C.) control is adjusted to the right
of the true indicating single trace so that if a single
trace is found quickly without going through the se-
quence of operations outlined in paragraphs (g.}
through (k.) above it will be necessary to make 2
check to find if it is truc or spurious. This check con-
sists of turaing the P.R. FREQUENCY (K.C.) control
seven or eight steps 1o the left, If proper adjustment
of the INCREMENT P.R. FREQUENCY control at
cither of these two steps shows two tracks, then the
frequency indicated when the single trace was ob-
tained was the true P.R.F,

m. The merthod of checking hack eight or nine steps
from a single trace 1o a double trace to be sure the
single trace is correct may not be applied below a
P.R.F. of 400 because of limitations of the indicaror.
When a single trace appears with the P.R. FRE-
QUENCY (K.C.) control adjusted between *.20" and

Saction IV
Paragraphs 4-118 to 4.122

* 41, it will have (o he assumed that this is the true
trace and the P.R.F. vsaablished accordingly.

4-119. TO OPERAIE AS A CATHODLE-RAY
OSCILLOSCOPE.

a. Auach Cord CG-2597AP o “-PULSE INPUT.”
Throw the PULSE POLARITY swith w0 “—" (left
position},

b. Turn the MO OF OPERATHON switch to
"OSC

¢. Turn the TRIGGER GAIN control to minimum,

d. Adjust the INTENSUTY coartrol 1o obtain the
required erace hrilliance.

e. Adjust the PULSE DURATION conirol {or hori-
zontal centering.

{. Connect the test probe to the point where the
signal is to be checked. Adjust the VIDEQ GAIN
control.

g, Select the sweep Depency. Set the SW. FREQ,
RANGE (€Y} swin b pasitier o approsimate the fre-
quency desired. Turn the SW. FREQL FINE control to
sulect the fregquency required 10 stsbilize the patern
on the sereen. (With ihis control, frequencies above
and below those indicated by the SW. FRFQ. RANGE
{CY) swich position vi oy be obtained and overlapping
of frequencic hetwon e switch positions is there-
by provided.;
4-~120. TO ADJUST THE PILOT LAMP. Rotate the
lens assembly slijphily clackwise or counterctockwise
to obtain the desired brighinuss.

4-121. ANJAPA 55 PANORAMIC ADAPTER,
4-122. STAR IING AND STOPPING
EQUIPMINT,

. To start the cquipmca, place the POWER swm.h
in the "ON" posi ion,

b. Turn on the svarch recaver (ptm;,rapla i=100)
and rotate its 7.4 ontreks G their minimum posi-
tions,

¢. Adiv. ihe vertical dDosaden ol the baseline so
that i apivia. -Macent o 1ed shighedy above, the
calibratr i e wn the sreen

d. Adj.se the Terze of the whaprer for the sharpest
possible iiae. '

e. Certerthe Saselive horizonidly so that it projects
equaliy buyond bath sides o the soreen,

f. Adjus: the intensity so thar the irace is brilliant,
yet n¢t o brifijant ar to produce halation on the
screen.

.WM—‘«M mi
o

$ CAUTION i
L L T

Do oot carpee witl: the seri adjusrable con-

trols on tne- (hasaas Adhosumem of these

controls is to be handlc! unly by main-

tenance personnel

g. To stop the eynipn..ne, pisce ihe POWER switch
in the “OFF"” position,
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Section IV
Paragraphs 4-123 to 4-126

4-123, NORMAL PANORAMIC OPERATION.

a. Turn on the equipment, (See paragraph 4-122.)
Wait about 20 seconds for the panoramic baseline to

appear.

b. Turn the adapter GAIN control up about half-
way, rotate the SWEEP control fully clockwise, and
rotate the PAN-P.R.F. switch to the “PAN" position.

c. If the band to which the receiver is tuned is fairly
well “POPULATED,” signal deflections of various
amplirudes should now be visible on the cathode-ray
tube screen. If not, rotate the tuning dial of the re-
ceiver uatil signals appear,

d. Tune in any station on the receiver, using phones
or the pulse analyzer. This station will produce a
deflection that should be located DIRECTLY OVER
THE ZERO MARKER ON THE PANORAMIC
SCREEN. If the deflection is not centered, proceed as
follows (steps e. through i.):

Note

Steps {e.) through (i.) must be accomplished
in the order given.

e. Tune in the station on the receiver as accurately
as possible.

f. Rotate the adapter SWEEP control almost fully
counterclockwise.

g. Center the “spread out” peak by manipulating
the CENTER FREQUENCY control,

k. Rotate the adapter SWEEP conirol fally clock-
wise.

i. If the peak is not centered above the ZERO on
the screen, rotate the HORIZONTAL POSITION
control uatil it is centered.

j- Always use as low a gain setting on the panoramic
adapter as possible while still being able to see the
weak stations heard on the receiver. If high gain is
used, the noise level, as evidenced by random, jumpy
deflections all over the screen, will also be high.

Noise deflections produce confusion since it is some- -

times difficult to differentiate between noise 2nd signal.

k. The panoramic adapter is now ready for normal
paooramic reception. Signals may be interpreted in
terms of frequency, single strength, interference, modu-
lation, etc.

4-124. PR.F. DETERMINATION OPERATION.

a. Turn on the equipment. (See paragraph 4-122.)
Wait about 20 seconds for the panoramic baseline to
appear.

b. Turn the adapter GAIN control up about half-
way and rotate the PAN-P.R.F, switch to the P.R.F.-1
position. If no pulses appear on the trace, tune the
receiver slightly uatil they appear.

¢. The pulses should appear as fairly pointed de-
flections moving across the screen.

d. Rotate the PAN-P.R.F. switch to the “PAN”
position, reduce the sweep to ZERO, and center the
received signal accurately as described in paragraph
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4-123. Return the switch to the P.R.F.-1 position,

e. Slight remning of the receiver or the CENTER
FREQUENCY control of the adapter may be necessary
to return the pulse pattern to the center.

f. Slowly rotate the SWEEP-P.R.F. control until a
steady pattern of pulses is obtained. If there are a large
number of pulses, rotate the switch to the “P.R.F.-2"
position. Always endeavor to get a pattern of few pulse
peaks rather than many.

g. Count the pulses. The SWEEP-P.R.F. controil
must be adjusted so that the baseline under each of
the pulses is OPEN. Spurious results if counts are
taken when the baseline is closed under the pulses.
Furthermore, if 2 pulse deflection appears on the return
trace, it MUST be counter. J

h. Read the dial of the SWEEP-P.R,F. Find this read-
ing on the horizontal axis (abscissa) of the calibration
charts provided with the instrument. Follow the verti-
cal axis (ordinate) to the curve which applied to the
setting of the switch, either P.R.F.-1 or P.R.F.-2 and
read the frequency from the ordinate axis. NOW
MULTIPLY THIS FREQUENCY BY THE NUMBER
OF PULSES COUNTED IN (g.) above. The figure
thus obtained is the pulse-rate frequency (P.R.F.) of
the received signal.

Note
The panoramic screen gives no indication of
pulse width and should not be used for this
purpose.

4-125. MX-356/A AUTOMATIC WINDOW
DISPENSER.

Note
Instalied on AD-2Q only.

4-126. OPERATING PROCEDURE, The MX-356fA
window dispenser is mounted oa the right-hand wing
bomb rack, On AD-2Q airplanes, the window dis-
penser controls are located on the left-hand side of
the fuselage adjacent to the RCM operator’s seat. On
AD-3Q airplanes, the controls are located on the
window dispenser and circuit breaker control panel
in front of the RCM operator’s seat. The dispenser
is operated by placing the switch in the “ON"’ position
and advancing the rheostat from the “OFF” position
until the signal light blinks on, indicating that the
packages are being dispensed. The rheostat may then
be set at the desired speed to dispense the window
packages in accordance with the mission to be per-
formed. The following table gives the ipproximate
rate of packages dispensed at the various settings of
the rheostat. A check of the dispensing rate may be
made by counting the flashes on the signal light over
an interval of 15 seconds and multiplying the count
by four to ascertain the rate per minute.
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PACKAGE DISPENSING RATES

Approximate
Rheostat Setting

Approximate Rate in
Packages per Minute

OFF 0
1% on 15
15 on 25
% on 35
Full on 45

4-127. MANUAL WINDOW DISPENSER.

4-128. Packages may be dispensed manually oo
AD-3Q airplanes through a chute located adjaceat to
the RCM operator's seat. The packages are stowed
to the right and aft of the RCM operator’s seat.

4-129. RCM EQUIPMENT.

4-130. GENERAL. The AN/APR-9 RCM equipment
is a superheterodyne radio receiver used to detect and
determine the frequency of radar and radio signals
within the frequency range from 1,000 to 10,750
megacycles. The received signals are preseated aurally
by means of a headset, and visually by means of a
panoramic oscilloscope which displays a 20-mega-
cycle band of frequencies. Provisions are made for
remote operation. This frequency range is covered by
means of four R-F tuners, only one of which can be
used at a time. The equipment consists of six major
units: mixer-amplifier CV-43fAPR-9, indicator
I1D-226/APR-9, remote control C-426 /APR-9, power
supply PP-336 fAPR-9, power supply PP-337 /APR-9,
and one of the following R-F tuners:
Tuner Frequency Range
R-F tuner TN-128/APR-9 1000 to 2600 m-¢
R-F tuner TN-129/APR-9 2300 to 4450 m-c
R-F tuner TN-130/APR-9 4300 to 7350 m-¢
R-F tuner TN-131/APR-9 7050 to 10,750 m-c

4-131. The range covered by each of the wners over-
laps the range of its neighboring tuner by 300 mega-
cycles. The signals received are displayed on the
cathode-ray oscilloscope in indicator ID-226/APR-9
or may be heard through the head phones. In addition,
two video outputs are available for connection to
Direction Finding and Signal Analysis equipment
should further analysis of the signals be necessary.
The frequency and type of modulation of the received
signals may be accurately determined, and character-
istics such as pulse repetition rate, pulse width, scan-
ning rate and warble may be estimated.

4-132. CONTROLS. All controls necessary for the
operation of the equipment are located on the C-426/-
APR-9 remote control panel and ID-226 fAPR-9 in-

I dicator panel (figure 4-7, references 2 and 4)

located in the radar operator’s compartment.

.................
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Operating personnel are cautioned against
attempting to make adjustments of control
points within the units. Changing the settings
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will result in misalighment and faulty opera-
tion of the equipment.

4-133, REMOTE CONTROL C-426/APR.9. The
function of the conirols and indicating devices and
their markings on the panel of remote control C-426 /-
APR-9 are as follows:

a. "POWER OFF-ON.”—Switch controls applica-
tion of power to the entire equipment.

b. “SECTOR SWEEP-MANUAL.” —Switch permits
selection of manual tuning or automatic sector-sweep
tuning.

c. “MAN., TUNE RAISE-LOWER.” —Switch man-
ually controls the raising or lowering of the receiver
tuned frequency.

d. “BAND SWITCH.”—Indicates the band of fre-
quencies covered by the R-F tuner in use.

e. “SECTOR SWEEP—HIGH LIMIT.” —Moves the
upper pointer along the KMC dial 1o select the upper
frequency limit for automatic sector-sweep tuning,

f, “SECTOR SWEEP—LOW LIMIT."—Moves the
lower pointer along the KMC dial to select the lower
frequency limit for automatic sector-sweep tuning.

g “I-F ATT'N.” —Varies the gain of the i-f ampli-
fier of the receiver. It is calibrated in approximate
decibels (db) below maximum gain.

h. "BANDWIDTH WIDE-NARROW.” —Selects
either “WIDE” bandwidth with panoramic presenta-
tion, ot “NARROW" bandwidth which permiis sepa-
ration of closely spaced signals for direcrion-finding
or pulse analysis.

i. “FIXED OSC.—OFF.” —Turns the fixed oscillator
on or off. The fixed oscillator is used as an aid in
accurate tuning, and as an attention-directing device
for emphasizing the presence of a signal when
searching.

j- "CRYSTAL CURRENT" meter.—Normally reads
mixer crystal current (full scale reading is 4 ma).

k. "PRESS FOR LINE VOLTS.”—Switch when
pressed causes “CRYSTAL CURRENT" meter to read
the a-c power line volcage.

1. “"AGC-OFF SWITCH.” —Turns on or off the auto-
matic gain control.

m, “AUDIO GAIN.”—=Varies the audio output of
the receiver.

n. “PANEL LIGHTS.”-Varies the brilliance of
the lights on the panel, KMC dial and meter.

o. “BFO-OFF.”—Turns the beat frequency oscil-
lator “ON" or “OFF.”

4-134. INDICATOR ID-226/APR-9. The function
of the controls and indicating devices, together with
their markings on the panel of indicator ID-226/-
APR-9 are as follows:

a. “H. GAIN.”—Varies the gain of the horizontal-
deflection amplifier and hence the length of the trace
on the cathode-ray tube screen.

b. “FOCUS.” —Adjusts the focus of the trace on the
screen.,
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¢. V. CENT.”—Adjusis the vertical centering of
the trace.

d. "H. CENT.”—Adjusts the horizontal centering
of the trace.

e, “INTENSITY.” —Adjusts the brightness of the
trace on the scope.

f. "INT. MOD.”—Adjusts the amount by which
signals brighten the trace.

g “"KILOMEGACYCLES” indicator.—Provides a
direct reading of the frequency to which the receiver
is wned.

h, “PANEL LIGHT."” -- Adjusts the briiliance of the
light which illuminates the “"KILOMEGACYCLES”
indicator,

i, "RESET” Switch, Reset Control and Syachroniz.
ing Lamp.—These controls, which are located under
the cover marked “"RESET,” provide meaas for prop-
erly aligning the “KILOMEGACYCLES” indicator
with the R-F tuner in use.

4-135. OPERATING PRECAUTIOQONS,

WARNING

Application of power to radar set AN/APR-9
results in voltages which are dangerous to
life. Adjustments or repairs which neces-
sitate removal of the unit dust covers should
be attempted only by qualified maintenance
personnel, who must observe all safety regu-
lations at all times.

4-136. If the equipmen: fails to operate normally,
turn the “POWER” switch to “OFF,” and replace the
defective unit with 2 new uait.

4-137. STARTING AND PREFLIGHT
CHECKING THE EQUIPMENT.
4-138. PRELIMINARY CONTROL SETTINGS.

8. See that the Controls oo remote control
C-42G6/APR-9 are set as follows:

Control Setting
“POWER” “OFE"
“SECTOR SWEEP-
MANUAL" “MANUAL”
“FIXED OSC.” “OFF”
“I.F ATT'N” Maximum clockwide (0 db)
“"BANDWIDTH” “WIDE”

“"BAND SWITCH” Set to frequency range cor-
respending to R-F wuner in
nse,

“OFF"

Maximum clockwise
“"PANEL LIGHTS”  Maximum clockwise
“BFO™ “QFF”

b. See that “PANEL LIGHT” control on indicator
ID-226/APR-9isinits maximum (clockwise) position.

4~139. STARTING THE EQUIPMENT. After ret-

!QAGC L]
“AUIMA GAIN"
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ting the controls as indicated in the preceding para-
graph, throw the "POWER” switch to “ON.” Allow
about one minute for warm-up time,

[wamane )

The application of power to the equipment
results in very high voltages which are dan-
gerous to life. Personnel must observe zll
safety regulations ar all times,

4-140. PREFLIGHT CHECKS. The operator should
make the following preflight checks before placing
the equipment in tactical operation:

a, Depress the "PRESS FOR LINE VOLTS" switch.
The line voltage as indicated on the "CRYSTAL
CURRENT"” meter should be approximately 115 volts.

b. See that the panel lights on both indicator
ID-226 fAPR-9 and remote control C-426/APR-9 are
lit. These lights in the remote control C-426/APR-9
indicate the presence of d-c supply voltages in the
equipment, while the light in indicator ID-226/APR-9
shows the presence of a-c. Adjust the lights for the
desired brilliance by means of the “PANEL LIGHTS”
coatrols on each unit.

<. Plug headphones into the “AUDIO QUTPUT”
receptacle on the panel of mixer-amplifier CV-43/-
APR-9, or wherever it may appear in the intercom-
munication system, and check for the presence of
noise.

d. Turn the “AUDIO GAIN" control on remote
control C-426f/APR-9 until the noise is at a satis-
factory level. '

e. About one minute after the application of power
to the equipment, check for the presence of z trace
on the oscilloscope.

f. Adjust the “INTENSITY” and “FOCUS” con-
trols on the indicator ID-226 /APR-9 panel to obtain
a well-defined horizontal trace of reasonable brilliance,

g- Adjust the *V. CENT.” control so that the oscil-
loscope trace is about 1 inch below the center of the
screen,

h. Adjust the “H. GAIN™ and “H. CENT.” contrais
until the oscilioscope trace vccupies nearly the whole
width of the tube and is centered in the tube.

i. Set the “BAND SWITCH" so that the range of
frequencies exposed is correct for the R-F tuner in use
as listed in paragraph 4-177, L.

j. Open the cover marked “RESET” on the indicator
ID-226/APR-9, and hold the “MAN, TUNE" switch
in the “LOWER"” position until the synchronizing
lamp on indicator ID-226 /APR-9 lights,

k. Set the remote frequency indicator (“KILO-
MEGACYCLES") to the proper reading as follows:

1. Determine which of the four R-F tuners is in use

and select the corresponding alignment frequency
from the following list:
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Alignment

R-F Tuner Frequency Range Frequency
TN-128/APR-9 1.00to0 2.60 kmc  1.00 kmc¢
TN-129/APR-9 2.30to 4.45 kmc  2.30 kmc
TN-130/APR-9 . 4.30t6 7.35 kmc  4.30 kmc

TN-131/APR-9 7.05 to 10.75 kmc  7.05 kmc

m. Hold the “RESET” switch in the “COARSE”
position and rotate the "RESET” tontrol until *KILO-
MEGACYCLES” dial indicates approximately the
alignment frequency selected. Then hold the “RESET”
switch to the “FINE” position and rotate the “RESET™
control until the dial indicates the alignment frequency.
Release the “"RESET" switch and close the "RESET"
cover.

n. Hold the “MAN. TUNE" switch in the "RAISE”
position and observe the “CRYSTAL CURRENT”
meter reading as the receiver is continuously tuned
over its tuning range. The meter indication should
remain above 10 throughout the range.

0. Throw the “SECTOR SWEEP-MANUAL” switch
to “SECTOR SWEEP” and, by watching the “KILO-
MEGACYCLES” indicator, check to see that the
receiver frequency is swept back and forth approxi-
mately berween the frequencies indicated by the point-
ers on the KMC dial,

p- Return the “SECTOR SWEEP-MANUAL” switch
to "MANUAL.”

g. Tune in a signal from an external source to check
operation of the antenna and preselector circuits. The
equipment is now ready for operation.

4-141. STOPPING THE EQUIPMENT. To stop the
equipment at any time, throw the “POWER" switch
on remote control C-426 /APR-9 to “OFF.”

4-142. HOMING EQUIPMENT.

4-143. GENERAL. The purpose of the AN/APA-
70A homing equipment is to provide a visual indica-
tion by means of which an aircraft pilot can direct his
aircraft toward a radar or other signal source operating
in the frequency range of 1000 to 4500 mc, The
equipment is so designed that signals picked up by
the antennas are fed through the AN/APR-9 receiver
operating in conjunction with the switching unit
SA-148/APA-70 and ultimately appear as visual in-
formation on the approach indicator ID-24 /ARN-9,
The correct interpretation of the positioa of the cross
pointers of this meter gives the pilot accurate in-
formation in azimuth for homing on the source of
the received signal.

4-144. STARTING AND STOPPING THE
EQUIPMENT.

4~145. GENERAL., Make sure that the “ON-OFF”
switch located on the front panel of the switching
unit SA-148 /APA-70, is in the “ON” position. The
complete equipment is then turned “ON" or “OFF”
by the switch which operates at the extreme counter-
clockwise position of the “SENSITIVITY” control
located on the control unit C-473 fAPA-70 (figure 44,

: Section IV
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reference 22) locared in the radar operator’s compart-
ment.

4-146. STARTING PROCEDURE,

a. Allow eight to twelve minutes for warm-up before
expecting accurate indications.

b. Set the left-hand selector switch of control unit
C-473/APA-70 to "HOMING."”

c. Set the right-hand selector switch of control unit
C-473/APA-70 to "OFF.”

d. Turn “SENSITIVITY” knob to the clockwise
limit.

e. Plug headset into audio output receptacle on the
C-643/APR-9 or into the intercommunication system
if RCM receiver output is selected therefrom.

f. Tune receiver AN/APR-9 uatil a signal is heard,
and note frequency.

8. Tune the signal using the signal strength pointer
as a tuning indicator.

h. If the signal is subject to side variation in signal
strength and direction, change the heading of the air-
craft to obtain a steady signai.

i. If the signal strength pointer goes above the hori-
zontal reduce the “SENSITIVITY" setting on the
C-426/APR-9 control box to bring it down to about
one-quarter deflection and then readjust tuning for
accurate setting; wune for maximum signal.

j. Turn the “*AVC” switch on control unit C-426/
APR-9 to the "AVC” position and proceed to homing
operation, Fly to maintain zero indication on the
“RIGHT-LEFT" meter pointer,

4-147, PULSE ANALYZER EQUIPMENT,

4-148. GENERAL. Pulse analyzer equipment
AN/APA-64A is used to indicate directly, by means of
individual meters, the pulse width (PW) and pulse
repetition frequency (PRF) of received radar trans-
missions. The indicators are capable of retaining the
PW and PRF of the radar pulse bursts for an interval
sufficient to enable recording of the information pre-
sented. Successive pulse bursts automatically clear the
indicators and indicate the new PW and PRF of the
received signals. The meters may be reset manually at
any time by the operator to erase stored readings. If
two simultaneous pulse bursts are received, proper
readings may be obtained by use of the radar receiver
sensitivity control, provided one of the bursts has a
greater amplitude. The equipment consists of two
major units, the RF-38A/APA-64 analyzer, and the
ID-228A fAPA-64 indicator, The pulse analyzer, used
with the AN/APR-9 radar receiver, will operate from
positive or negative pulses. An input switch enables
adjustment for pulse polarity.

4-149. CONTROLS.

4-150. GENERAL. To increase the accuracy of read-
ings, range switches are provided for both the “PW”
and “PRF” meters. These multiply the indications by
factors of four for “"PW,” and of two or ten for “"PRFE.”
The scales overlap and cover the following ranges:
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a, “"PW"”—0.5 to 5.0 microseconds (X1)
2,0 to 20 microseconds (X4)
b. “PRF’—50 to 500 p.p.s. (X1)
100 1o 1000 p.p.s. (X2)
500 wo 5000 p.p.s. (X10)

4-151. The “PW"” and “PRF” meters are provided
with scales which correspond to the *“RANGE” switch
sertings. The switches on the indicator front panel
have the following functions:

a. Power switch.—Energizes the complete equip-
ment.

b. “PW” range switch.—Selects proper range scale
on PW meter.

¢. “PRF” range switch.—Selects proper range scale
on PRF meter.

d. Reset switch.—Manually clears both “PW" and

“PRF” meters of stored readings. To operate, press
down and release.

RESTRICTED
AN O01-40ALA-1

4-152. OPERATION OF PULSE ANALYZER
EQUIPMENT.

a. Set the “POWER"” switch to “ON” and allow
approximately five minutes for the tubes to reach stable
operating temperatures.

b. Clear the “PW" and “PRF”’ meters by means of
the “RESET” switch.

¢, Operate the range switches to the proper scales
to provide the greatest accuracy of reading. If the
meter indication is off scale, use the highest range. If
no readings are obtained under known conditions of
pulse burst reception, check the operation of the radar
receiver and adjust the sensitivity if necessary. Care
should be taken in adjusting the receiver sensitivity
to prevent receiver noise from producing erroneous
reading. Receiver gains should be adjusted to a point
just below a point required to produce meter readings
when no signal is present.
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Appendix |
Paragraphs A-1 to A-6

APPENDIX 1|
OPERATING CHARTS

A-1. FLIGHT PLANNING.

A=2. FLIGHT OPERATION CHARTS. The follow-
ing pages contain charts to be used as a guide to the
planning of operations. Charts provided are a Take-
off, Climb, and Landing Chart and a set of Flight
Operation Instruction charts which covers the prob-
able gross weight range for the stated configuration.

A-3, GENERAL.

a. The methods of computing flight time, fuel re-
quirements, and range vary, depending on the type of
operation and mission planned. These instructions
cannot possibly cover all the types of possible opera-
tion, but they do cover the more common types likely
to be encountered, as for example, simple continuous
flight at fairly constant power or a bombing mission
with allowances for combat operation.

b. The Flight Operation Instruction Charts have
been set up so that ranges in Column I are for Maxi-
mum Continucus (Normal Rated) Operation, which
gives the maximum airspeed possible with an indefinite
time limit on the engine. Progressively greater range
is obtained as one moves from Column I toward
Column V with a corresponding decrease in airspeed.

<. Within the limits of the chart, airspeed is obtained
at a sacrifice in range, and in a like manner, range is
increased with a sacrifice in airspeed. It should be
noted that the fuel required and the flying time for a
given mission depend mainly on the airspeed desired.
By selecting a higher altitude, a higher true airspeed
is obtained, and the flight time is shortened. This will
not affect the range, since all power seuings listed
within a column are set up to approximately the same
air miles per pound of fuel at each altitade.

d. The approximate airspeed desired is determined
by weighing the urgency of the mission against the
range required.

A-4, MAXIMUM ENDURANCE OPERATION. Kf it
is desired to operate the airplane at the conditions for
minimum fuel consumption (maximum endurance})
the airplane should be flown as indicated on the
Maximum Endurance Flight Operating Instruction
chars, figure A-8. It is recommended that 1400 rpm
be used and the manifold pressure adjusted to provide
the power necessary for the flight speeds. This engine
speed may not be sufficient 1o supply full generator
load, therefore, unnecessary electrical loads should be
turned off,

A-5. Endurance is greatest at sea level and diminishes
with altitude so that the lowest practical altitude
should be used if maximum endurance is required. In
the event 2 higher altitude is specified, the above in-
dicated airspeeds should still be used in order to
assure the greatest endurance at the given altitude.

A~-6. USE OF THE CHARTS. The simplest type of
mission to plan is one in which the flight is continuous
at constant altitude, and the desired cruising power
and airspeed are reasonably constant. This is known
as a “single stage flight.” An example of the use of
the charts for this type of mission appears at the bot-
tom of each Flight Operation Instruction Chart; how-
ever, the following general information may be of
value,

a. Assuming the range to be flown is known, choose
the altitude at which the flight is to be made, The main
factors in the choice of altitude are weather conditions,
oxygen requirements, and the approximatcely true air-
speed desired.

b. Enter the Climb Data Chart (figure A=7) at the
chosen altitnde and the approximate gross weight of
the airplane before take-off, and read the fuel used in
climb to this operating altitude.

Note

Allowances have been made in the Climb Data
Chart for warm-up and take-off as well as fuel
used in climb.

c. Determine the fuel reserve desired and add this
to the climb allowance. Neo allowances bave been made
in the Flight Operation Instruction Charts for wind,
navigational error, or ather contingencies. No allowance
has been made for combat or formation flight. The allow-
ances to be made for each of these items will be dictated
by local doctrine.

d. Add allowances made in (b) and (c), and sub-
tract this total allowance from the fuel available in the
airplane before starting the engines. The result is the
value to be used in entering the chart,

e. Select the appropriate Flight Operation Instruc-
tion Chart corresponding to the approximate gross
weight of the airplane before take-off and 0 the ex-
ternal load items carried. Alternate external loadings,
if applicable, are listed in the notes at the bottom of
each chart.

f. Find the figure in the fuel column of the chart
equal to (or just below) the amount of fuel determined
in (d) to be available for flight.

g. Read horizontally to the right or left and select a
range value equal to (or just above) the number of air
miles (with no wind) to be flown.

h. Mover vertically down the column, and opposite
the chosen altitude, read the RPM, M. P., Mixwre
setting, and Blower seting. The airplane may be
flown using values contained under operating data in
any column to the right; however, this will result in
the mission being accomplished at a sacrifice in air-
speed but with an increase in fuel economy.
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A-7. A little more complex, but very common, type
of operation is one for which the airplane gross weight
is considerably higher when cruising out than when
cruising back. This because of bombs dropped, empty
drop tanks released, and the large weight of fuel con-
sumed during cruise out on long missions. In such a
problem, the following general comments may be
helpful: ‘

a. The appropriate Flight Operation Instruction
Chart corresponding to the approximate gross weight
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and external load items for each phase of the mission
(cruise out and cruise back) should be for that phase.

b. In making a fuel allowance for climb to cruise
back, the value taken from the Climb Chart of the
cruise back altimde may be decreased by 320 lb., the
amonant of the warm-up and take-off allowance,

c. Fuel used in climb from one altitude to another
may be obtained by subtracting the “fuel used” entries
in the Climb Chart for the two altitudes and at the ap-
proximate gross weight.

20* SHOWLDER ‘

PARALLEL TQO FLIGHT PATH

L/

X

_ ] ‘ e
Y

FRAGMENT RESISTANT ARMOR

OLER, THE
ENGINE SECTION FROMTFLAK™
ORIGINATING WITHIN SHADED AREAS

.

LOWER

Figure A-1,

Protection from Gunfire Diagram
RESTRICTED



RESTRICTED Appendix |

AN 01-40ALA-1
FLAPS DOWN—-GEAR DOWN FLAPS UP—GEAR UP
: Power ON Power OFF Dive Brakes Closed Dive Brakes Open
LA.S, Correction Correction LAS. Correction Correction
(Knots) (Knots) {Knots) (Knots) (Knots) (Knots)
70 Deduct 3 Add 1 100 Add 3
80 Deduct 3 Add1 150 Add 2 Deduct 6
90 Deduct 2 Add o 200 Add 3 Deduct 8
100 Deduct 2 Add o 250 Add 4 Deduct 10
110 Deduct 2 Add o 300 Add 4 Deduct 12
120 Deduct 3 Add o 350 Add s
130 Deduct 5 Add1 400 Add 6
: Notes
1. These calibrations represent the airspeed posi- 2. In steep dives with the brakes open, the altimeter

tion error and give the corrected indicated air-
speeds for a given reading of the cockpit airspeed
indicator assuming zero scale error for the in-
strument itself.

can read as much as 500 feet too HIGH due to
position error and lag. The pilot should make
allowance for this error if the altimeter is being
used to determine terrain clearance.

Figure A-2. Alrspeed Installation Correction Table
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Figure A-3. Stalling Speed vs. G
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AIRGRAFT MODEL(S) POWER PLANT CHART ENGINE MODEL (S)

AD-2 SERIES FPROPELLER (5) R3350-26W OR
AD- ERIES 350 -2EwWA
D SEmiEe AEROPRODUCTS A-642-G5/M20B-162-0 R3
OR A-642-GB/M20A-162-0
oL | oL | aiL
GAUBE FUEL HAXINUN FERMIZ3ABLE bryimg REN: 3120
READING PRESS. r:ff,ﬁ;ﬁgﬁ% T.Egﬂ MINIMUM RECOMHENDED CRUISE FRPH: 1400
BESIRED 20 70 |3s(3] es
OIL  ARADE: (S}1H20 (W)It00
HAX) HuM 2! 75 4% i FUEL BRADE: 1I15/14514)
MINIHUN 19 65 130 30
tbLing 13 15
WAR EMERGENCY MILITARY POWER OPERATING NORMAL RATED MAX |[MUM CRUISE
{COMBAT EMERBEWCY} (NON-COMBAT EMERGENCY) CONDITIOM (MAX 1MUM CONTLNUOYS) {NORMAL OPERATINN)
5 HIRUTES 30 WINUTES TIKE LT UNLIMITED UNLIMITED
260°C 260G MAX. CYL, HD. TENP, 245'%c 230%c
NORMAL OR RIGH NORMAL (5} WIXTURE NORMAL NORMAL (5}
2500 (LOW) 2E00({HIGH} | 2900{LOW) 2600 [HIGH) R. P. M. 2600 2200
wie. | sueer- | ee ] maoe | sueer- | mEc? Tg:' PRESSURE [ 53 | warr. | super- | roed®| wonie, | sorer- | roen®
PRESS. | CHARGER ILBSMIN] PRESS. | CHARGEN LBS/MIN] .|  ALTITUDE eg | PRESS. |CWARGER [LBS./HR| PRESS. | CHARGER|LBS./HA.
-s5.0| 40,000 FT, |-s7.0
-s50| 38,000 FT, |=7.0
-s5,0| 36,000 FT. |-tr.0
-52.4| 34,000 FT. [-s2.3
A3.4| 32,000 FT, [-85.
F. T HIGH |158 -we| 30,000 FT, |we0| F T HIGH | 315 F.T. HIGH | 48D
F T HIGH {IT7.0 -40.5| 28,000 FT, |-w.a] F T HIGH [1000 F.T. HIGH | 540
F.T BIGH |192 -36.5] 26,000 FT. [-38.7] F.T. HIGH 1080 F.T. HIGH | 590
FT HIGH |21.2 -32.5f 24,000 FT, (-2.5] F.T. HIGH |1270 F.T. HIGH | 850
F. T HIGH |23.4 -28.6] 22,000 FT, |-18] F. T MIGH [1510 3z.0 HIGH | 680
F. T MIGH | 255 -24.6] 20,000 FT. |-12.2] F.7T. HIGH [I525 32.0 MtGH | 6TO
F. T MIGH |274 -20.7| 18,000 FT. |-5.2]| 465 HIGH |I1580 32.0 HIGH | 660
51.5 HIGH | 300 -16.7] 16,000 FT. 2.0] 465 HIGH [1615 F.T. LOW 655
F.T. HIGH | 245 FT LOw |28.2 -127| 4,000 FT, %] FT. LOW [I265 305 LOW 670
F.T. HIGH | 265 F T Low | 304 -sa| 12,000 FT. | 52| F. 1. LOW 1500 305 LOW | 680
F. T HIGH | 28.8 F. T. Low | 324 -w8] 10,000 FT. | | F. T Low |i720 305 LOW 680
E.T LOW | 26.8 F. T. LOW |2345 - 0.8 B8.000 FT. | 0.5[ 45.5 LOwW |1780 308 LOW | 625
F. T LOW | 288 54.5 LOW | 370 3. 6,000 FT, |37.6|45.5 LOW [ITE0 308 LOW | 595
F.T. LOW | 308 545 LOw | 374 7. 4,000 FT. | w.7| 455 LOW 1700 30.5 LOW 575
&61.5 LOW | 3258 345 Low |374 we| 2,000 FT. |sia|ass LOW |1700 305 LOW | 555
61.5 LOW  32.5(6)| 545 ] LOow |372(6)| 1.0l SEA LEVEL ] 0.0l 455(4)| Low [1840(6}{30.5(3)}| Low 540(6)

GEMERAL NOTES
{1) Lasfwin:  APPROIXEMATE POUNDS PER MINUTE PER ENGINE

{2) LOS{NA: APPROXIMATE POUNDS PER HOUR PER ENQINE FOR COMPLETE CRUISING DATA SEE APPENOIA |
MOTE: T4 PETERNINE CONSUMPTION IN GPH DIVIDE
F.T.: MEARS FULL THROTTLE OPERATION, FUEL [N CE3/HR #Y 8.

VALUES ARE FOR LEYEL FLIGHT WITH RiM.

TAKE-OFF COMDITIONS:  ss.omn wi. Ar, 2000 AP, RicH MIXTURE, CONDITIONS TO AVOID:
CrL. TEMP, 240°C. NONE

SPECIAL NOTES

(3) FOR EMGINES WMICH BAVE NOT WEEN MODIFIED TO (ACORPORATE THE LOWER PRESSURES, CORRECT PRESSURES ARE: MINIMUM — 50, WAIWUM = §0.
EMGINE GATA PLATE ON WOSE SECTION GIVES APPLICAILE PRESSURES.
(8] FOLLOWING LIMITS ARE TO BE OBSERVED WHEN USIKG GRADE 1007130 FUEL:

TAKE QFF: w60 M, WG, 2900 RPW, RICH MIXTURE

RILITARY: Né.0 VW, KG., 2000 RMM. NORMAL MIXTURE

MORHAL:  NO-3 EN. WG, 2600 PP, WORMAL MiXTURE
HAX, CRUTSE: 29.0 EM, HG., 2200 FM, WORMAL M1XTURE
Low BLOWER ONLY.

(3] IF CYLINDER TEMPERATURES LSMITS CANNCT BE MAINTAINED IR NORMAL, WOYE WIZTURE TO RICH POSITIGN.
(6] FUEL CONSUMPFTION HAS WOT BEEM |WCREASED A80VE TEST OATA

DATA AS QF 12 DEC &% BAJEG 0N CONTRACTOR S FLIGAT TEST REPORT 26 SEF w0 AND WATC COMBAT EVALUATION REPORT Ib NOY 8.

Figure A-4, Power Plant Char?
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Figure A-5.

_Engine Callbration Curve
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Figure A-6 (Sheet 1 of 2 Sheets). Angle of AMack Relationships
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Section |l

Paragraphs 2-1 to 2-2

SECTION 11

NORMAL OPERATING INSTRUCTIONS

2-1. BEFORE ENTERING THE COCKPIT.

2-2. The following restrictions are to be observed in
the operation of these airplanes. These limitations and
restrictions are subject to change and latest service
directives and orders must be consulted.

a. The following maneuvers are permitted when
carrying external load items:
Vertical turn or Wing over
Aileron roll (only for entering a dive)
Inverted flight (only for entering a dive)
b. The following maneuvers are permitted when
not carrying external load items:
Loop
Chandelle
Immelman turn
Normal spin (not over two turns)
Inverted flight (only for entering a dive)
Aileron roll
Vertical turn
Wing over
c. The maximum recommended gross weights for
various operations are as follows:
Landing, smooth paved runways
Landing, rough runways
Catapulting
Arrested landing (pilots qualified
with AD aircraft) 17,000 lbs.
Carrier qualification landing 15,600 lbs.

d. The maximum permissible combinations of air-
speed and acceleration at a gross weight of 15,600
pounds or less are shown on figure 2-2. At gross
weights 15,600 pounds, the permissible accelerations
are such as to maintain a constant product of accelera-
tion and gross weight. The maximum speeds shown
on figure 2-2 correspond to a Mach number of ap-
proximately .73. Elevator stick forces are excessive for
high Mach number and high IAS pullouts and corres-
pondingly greater altitudes are needed to complete
dive recoveries. There is very little tendency for the
airplane to “tuck-under” or increase its dive angle.
However, with the AN /APS-4 radome on the left-hand
wing rack, right wing heaviness is noticeable at Mach
numbers over .70. The increase in maneuvering forces
is experienced only with the dive brakes closed and
at speed near the terminal velocity of the airplane.
Pilots should review Bureau of Aeronautics Technical
Note Number 20-44 and observe the precautions con-
cerning high speed diving recommended therein.

e. Caution should be exercised, when entering push-
over dives, not to exceed an absolute maximum of ten

19,000 Ibs.
16,800 lbs.
19,700 lbs.

seconds at zero or negative "'g,” as the engine will not
maintain oil pressure under these conditions. Loss of
oil pressure for over ten seconds will probably result
in engine failure. Likewise, severe yaws or side slips
at high speeds may cause a drop in oil pressure.

f. Airspeed limitations for various operations are
as follows:

AIRSPEED LIMITATION—(KNOTS-IAS)
10,000

OPERATION feet 20,000 30,000
or below feet feet

(1) Opening dive brakes 350 290 235
(2) Lowering landing gear 350 290 235
(3) Lowering landing flaps 130 130 130
(4) Unrestricted use of

ailerons 300 245 200

Note

At higher airspeeds the use of the ailerons
shall be limited to the same stick force as is
required for full throw at airspeed limitation
listed opposite item (4) above.

g. The variation of permissible rudder pedal de-
flection with speed in yawing or skidding maneuvers
(in terms of maximum pedal deflection available) is
as follows:

AIRSPEED LIMITATION—(KNOTS-IAS)
10,000
PEDAL feet 20,000 30,000
DEFLECTION or below feet feet

Full 260 215 175
¥ 330 270 220
) 395 335 275

h. Abrupt yawing and skidding maneuvers at speeds
greater than 200 knots IAS shall not intentionally be
performed; at these higher speeds, the rudder shall be
applied and release smoothly and uniformly. The time
for such application or release shall not intentionally
be less than two seconds. Flight test information and
design data for these airplanes indicate that more rapid
applications or release will probably damage the
structure.

i. When carrying any of the items listed below or
similar items of less weight or combinations of these
items, the airspeed and acceleration limitations are
those given by figure 2-2, corrected for gross weight
as described in paragraph 2-2d, except that with tor-
pedoes on the wing rack, 6.0g must not be exceeded,
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Section I
Paragraphs 2-2 to 2-4

ITEM

One torpedo or 2,000-1b. bomb on fuselage
rack.

One 150-gallon external auxiliary fuel tank
on fuselage rack.

Two torpedoes or 2,000-1b. bombs on wing
racks.

Two 150-gallon external auxiliary fuel tanks
on wing racks.

Up to 12 HVAR on wing launchers (sym-
metrically loaded).

Note

When carrying a 2000-pound bomb or heavier
store on the fuselage rack, release must be
restricted to a dive angle of less than 85
degrees between the armament datum line and
the horizontal,

j. The maximum recommended unsymmetrical load-
ings for take-off and landing are as follows:

Models AD-2 and AD-3 Series
(With aileron boost system)
Left Wing Rack Right Wing Rack

TAKE-OFF

135 Ibs. 1250 lbs.

(AN/APS-4 Radar)

0 1115 lbs.
540 lbs. 0

(MK 5, Mod 4 Tank, 69 gals.)

(MK 12 Tank, 76 gals.)

LANDING

135 Ibs. 1250 lbs.

(AN/APS-4 Radar)

0 1115 lbs.
540 Ibs. 0

(MK 5, Mod 4 Tank, 69 gals.)
(MK 12 Tank 76 gals.)

In combination with the unsymmetrical loading, a
2000-pound bomb, torpedo, or lesser load may be
carried on the fuselage rack. Aileron forces are high
with the hydraulic boost system disconnected. It is
recommended that unsymmetrical wing loads (with
the exception of the radar bomb) be jettisoned in the
event carrier landings are necessary with the boost
disconnected.

k. Cartapulting is permissible (a) with any symmetri-
cal combination of the above listed stores and (b)
with the maximum unsymmetrical loadings recom-
mended for take-off in paragraph 2-2j, subject to the
gross weight limitations of paragraph 2-2c. Arrested
landing is permissible with loads not exceeding one
torpedo or 2000-pound bomb on the fuselage rack, or
with three 1000-pound bombs, subject to the gross
weight limitations of paragraph 2-2c, and the unsym-
metrical loading limitations of paragraph 2-2j. Ar-
rested landing with one or more auxiliary external
fuel tanks is prohibited except when the tanks are
empty. (See Flight Safety Bulletin No. 2-46.)

RESTRICTED
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I. In the interest of minimizing the severity of car-
rier landings from the standpoint of lessening vertical
impact loads upon the airframe structure, and to as
great an extent as may be practicable and consistent
with all other factors that determine the manner in
which carrier landings shall be made, it is urged that
any combination of conditions resulting in a high
“cut” height and a low airspeed at the time of “cut”
be avoided. The following conditions for carrier land-
ings are recommended:

(a) The height above the deck at the time of “cut”
should not be greater than 25 feer.

(b) The airspeed at the time of “cut” should not be
less than 12 knots above power-off stalling
speed,

(c) In general, carrier landing approach should be
slightly fast and flat. Properly flared landings
substantially reduce the severity of landing loads.
Fully stalled landings should be avoided.

m. Adherence to the above recommendations and
restrictions is mandatory if the recent high attrition
rate incident to landing operations is to be reduced,
since, even with all practicable changes incorporated,
the airplanes still have insufficient strength to elimi-
nate the need for very careful observance of the proper
landing technique. It has been shown conclusively by
actual operation aboard active carriers that, by ob-
servance of the recommended techniques, these air-
planes can be operated without serious difficulty.

n. Minimum engine rpm on AD-2Q airplanes is
limited, while the RCM equipment is in operation, to
the speed which will produce a generator output of
200 amperes and 28-volts. This should be around
1550 rpm.

0. Model AD-2 and AD-3 series airplanes are de-
livered with reinforced ailerons (Douglas part num-
bers 5256013-500 and 5256013-501) which are
satisfactory for rocket launching operations. If either
of the reinforced ailerons is replaced with original
production ailerons (Douglas part numbers 5256013
and 5256013-1), the airplane shall be inspected after
each firing flight, except those in which only 2.25-inch
SCAR'’s are fired, for possible damage to the under
surface of the ailerons. If any indication of damage is
discovered, the ailerons shall be replaced. This in-
spection shall continue as long as the airplane bears
an original production aileron.

2-3. Check gross weight and center of gravity at take-
off, and check anticipated loading for landing. Load-
ing data are furnished in the Handbook of Weight and
Balance, AN 01-1B-40.

2-4. Check the exterior of the airplane for the fol-
lowing:

a. General condition and cleanliness.

b. Proper inflation of tires and struts.

¢. See that the arresting hook is latched up.
d. Security of access door and cover plates.
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e. Check to see that pitot tube, air scoop, and any
other external covers are removed.

f. Check to see that any external locks or surface
control battens are removed.

g. Check quantity of hydraulic fluid, engine oil,
water injection fluid, degreasing fluid, fuel and am-
munition on board.

2-5. ON ENTERING THE COCKPIT.
a. Personnel gear adapter—plug into receptacle.

------------------

0
>
c
=
o)
z

4
4
4
<

--------------------

Fasteners must be provided on the flying suit
or life vest as shown in figure 1-11 to properly
support the adapter. It is desirable to keep the
free lower end of the adapter as short as pos-
sible as will permit satisfactory engagement
with the receptacle.

b. Check the interior of the cockpit for general
condition and for any loose items.
c. Release and stow the surface control lock.

d. Battery switch—"ON.” If available, have an ex-
ternal d-c power supply source plugged in and leave
the battery switch “OFFE.”

e. Adjust the seat and rudder pedals if necessary.

f. Check the surface controls for freedom of move-
ment,

g- Tail wheel —“LOCK.”

h. Fuel tank selector—"MAIN.”
i. Dive brakes—"CLOSE.”

j. Cowl flaps—"AUTO.”

k. Oil cooler door—"AUTO.”
l. Wing flaps—"UP.”

m. Canopy—"OPEN.”

n. Canopy emergency system air bottle 1750 to
1980 psi. Emergency operation may be checked but
bottle should be recharged immediately.

o. Mixture—"IDLE CUT-OFF.”
. Propeller pitch—"INCREASE” (low pitch).
. Supercharger control—"LOW” blower.
. Carburetor air—"DIRECT.”
. Landing gear—"“WHEELS DOWN.”
Check oxygen equipment (see paragraph 4-56).
. Ignition switch—"OFF.”

£ °» nh 0D

v. Set altimeter and clock.
w. Gyro instruments—"“UNCAGED.”
x. Armament master switch—"ON."”

y. Check gun sight light, then turn armament master
switch “OFF.”

z. Check bomb ejector system (see paragraph 4-38).
aa. If external a-c power source is available, check
special electronic equipment (see paragraph 4-75).

Revised 1 July 1950

Section Il
Paragraphs 2-4 to 2-11

Note

If an external a-c power source is not available,
the special electronic equipment should not
be checked until the engine is running.

ab. Generator switch(es) (AD-3 series)—" "ON.”

2-6. CHECK FOR NIGHT FLIGHTS. Check the
operation of all interior and exterior lights. Spare
light bulbs are carried in a container in the right-
hand console panel.

Note

The approach light on AD-2 and AD-2Q air-
planes may be checked by lowering the arrest-
ing hook. On AD-3 series airplanes, the ap-
proach light should start flashing as soon as
the battery switch is turned on if the gear is
locked down, the arresting hook is in any
position except full down (see paragraph
1-58) and the exterior lights “MASTER”
switchissetat "CODE,” “FLASH” or “STDY.”

2-7. FUEL SYSTEM MANAGEMENT.

2-8. FUEL FLOW. Flow of fuel is controlled by the
fuel tank selector valve. The main tank should be used
for starting, warm-up, take-off, climb, and landing.
When cruising altitude is reached, switch to one of
the MK 12, 150 gallon external auxiliary tanks, if in-
stalled. Fuel from the external auxiliary tanks should
be used for level flight only. Switch back to the main
tank for combat, maneuvers, and landing. The car-
buretor vapor vent connects to the main tank and can
return fuel from the carburetor at a maximum rate of
10 U.S. gallons per hour. Normally, there is little or
no return. However, since the main tank is used for
starting, take-off, and climb, sufficient fuel will be used
to avoid the possibility of the tank overflowing due to
fuel return.

2-9. FUEL BOOSTER PUMP. The fuel booster pump
is used during starting, take-off and landing. It is also
used to aid the engine-driven fuel pump in maintain-
ing adequate fuel pressure at altitude or when a shift
is made from one tank to another, and to serve as an
emergency fuel pump in the event that the engine-
driven pump fails.

2-10. SWITCHING FUEL TANKS. To switch from
one fuel tank to another, fly the airplane level, turn
the fuel booster pump “ON,” switch the fuel tank
selector to the desired tank and turn the booster pump
“OFF.” Refer to paragraph 3-21 for directions for
regaining pressure if a tank runs dry.

Note

A fuel quantity indicator is not provided for
the external auxiliary tanks.

2-11. JETTISONING EXTERNAL AUXILIARY
FUEL TANKS. The external auxiliary tanks can be
jettisoned by means of the electrical or manual release
system.
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Section |l
Paragraphs 2-11 to 2-13

WARNING

The manual release handle salvos all three
racks simultaneously. If a bomb is installed
on the fuselage rack, the tanks should be
jettisoned electrically.

a. For electrical release on AD-2 series airplanes
proceed as follows:

b. Set bomb safety switch for the tank to be jetti-
soned to “BOMBS.” See that the other two switches
are "OFF.”

¢. Set bomb selector switch to the “ALL” position.
d. Turn the master armament switch “ON.”

e. Depress the bomb release button on top of the
control stick to jettison the tank.

f. For electrical release on AD-3 series airplanes
proceed as follows:

8- Set bomb safety switch to “BOMBS.”

h. Set bomb selector switch for the tank to be jetti-
soned to “LEFT” or “RIGHT.” See that the other two
switches are in the neutral (off) position.

i. Turn the master armament switch “ON.”

j. Depress the bomb release button on top of the
control stick to jettison the tank.

2-12. STARTING ENGINE.

a. To clear the engine, inch propeller through four
revolutions (16 blades) with engine starter.

..................
------------------

$ cauTioN

S 2000200 88808000000

-------------------

The above procedure is necessary to prevent
hydraulicing of the engine which may cause
extensive damage. If unusually high compres-
sion is present, remove the spark plugs from
the lower cylinders and drain all liquid. Never
turn the propeller opposite to normal rota-
tion, as this may force liquid into the intake
pipe from where it is apt to be drawn back
into the cylinder when the engine is started.

b. Throttle friction—As desired to be able to easily
locate idle throttle stop.

¢. Throttle—set very slightly off the idle throttle
stop (approximately one-eighth inch). This position
is best for easy starts and should give 900 to 1000 rpm
when the engine is running smoothly. If the engine
is warm open the throttle a little more.

d. Fuel booster pump—"ON."

e. Energize the starter, and after the propeller has
turned one revolution, prime and turn the ignition
switch to "BOTH"” in that order in rapid succession.
Operate the primer intermittently. In general, cold
weather requires more priming, but the particular
amount is dictated by the operator’s experience.
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f. Start and run the engine on the primer until the
engine is running smoothly.

g. Should the engine fail to start within 30 seconds,
let the starter cool and then repeat the starting pro-
cedure.

h. When operating smoothly on the primer, move
the mixture control to “RICH" and reduce priming.
If the engine runs rough and smokes, reduce priming.
If the engine ceases to fire, increase priming.

...................
-------------------

0
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...................
--------------------

Do not start the engine with the mixture con-
trol out of “IDLE CUT-OFF” as the engine
may “liquid-lock” and cause engine damage
which may not be immediately detected.

i. Throttle—reset for 1200 rpm. Do not allow en-
gine speed to exceed 1400 rpm on start. Do not pump
throttle. Operate the throttle smoothly and slowly
even after the engine is running smoothly.

j. Check the oil pressure. Stop the engine if the rear
bank oil pressure gage does not register within ten
seconds or does not reach 40 psi within 20 seconds.
Head the airplane into the wind when ground opera-
tion for an extended period of time is anticipated.

..................
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For cold weather starting, it is recommended
that the throttle be retarded to minimum idle
and the warm-up continued if the oil pressure
stabilizes at low idle speed. If not, the engine
should be stopped and heat applied locally to
the oil lines and tanks.

k. Refer to paragraph 3-2 for instructions to be
followed in case of fire while starting.

. If the engine does not start, wait a few minutes
to allow any excess fuel to drain out of the blower
drain. Inspection of the exhaust stack outlets should
indicate whether the engine has been over-primed or
under-primed. No trace of smoke indicates under-
priming. Excessive black smoke indicates over-prim-
ing. The use of the primer switch should be governed
accordingly. If the engine is over-primed, turn all
switches off, open the throttle, put mixture control in
“IDLE CUT-OFF” position, and turn the propeller
through with the starter six revolutions.

m. Fuel booster pump—"OFF.”

2-13. WARM-UP.
a. Warm-up at approximately 1200 to 1400 rpm.
b. For all ground operation, unless otherwise speci-
fied in paragraphs 2-15 through 2-23, keep the cowl
flaps switch in "AUTO,” the propeller in full “IN-
CREASE” (low pitch) position, the mixture in “RICH,”
and the supercharger control in "LOW” blower.

¢. Continue the warm-up until the oil pressures
stabilize.
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Figure 2-1. Entrance to Airplane

2-14. GROUND TEST.

2-15. IDLE MIXTURE CHECK. With the engine
idling at 600 rpm and the fuel booster pump “ON,”
move the mixture control slowly toward “IDLE CUT-
OFF” and observe any change in engine speed. Return
the mixture control to “RICH” before the engine cuts
out. A rise of more than ten rpm indicates too rich an
idle mixture, and no rise or drop in engine speed in-
dicates that the idle mixture is too lean, A rise of five
to ten rpm is desired for adjustment purposes, how-
ever, due to varying atmospheric conditions from day
to day a rise of from zero to twenty rpm is satisfactory.
This will permit idling at low speed without fouling
the plugs and also affords good accelerating char-
acteristics. A momentary drop in manifold pressure
may be used as an indication of a slight rise in rpm.

2-16. IGNITION SWITCH CHECK. At the start of
the day’s flying, the “OFF” position of the ignition
switch should be checked to assure proper connection
of the ground wires. '

a. Run the engine at approximately 700 rpm.

b. Turn the ignition switch “OFF” momentarily to
see if the engine stops firing.

¢. Return the switch to “BOTH.”

2-17. PROPELLER CHECK.

a. Run the engine at 1500 rpm but do not exceed
25 inches Hg during the following check.

b. Note rpm reaction as control is placed in full
“DECREASE” (high pitch) position. The high pitch
stop is set at 71° on AD-2 series airplanes and at 68°
on AD-3 series airplanes.

¢. Return the control to the full “INCREASE” (low
pitch) position.

d. Check for reduction and full recovery of rpm.

2-18. OIL SYSTEM CHECK. Run the engine at 1500
to 1800 rpm. Check the front and rear oil pressures
against the pressures specified on the Power Plant
Chart, figure A-4, and on the engine data plate.

Note

Front oil pressure limits will depend upon the
engine being used according to serial num-
ber. Proper limits are indicated in figure A-4
and on the engine data plate.

2-19. FUEL SYSTEM CHECK. Run engine at 1500
to 1800 rpm and with the booster pump switch
"OFF” check the operation of the engine-driven fuel
pump for a few minutes. Fuel pressure should be 19
to 21 psi. With the fuel booster pump “ON,” fuel
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pressure may increase as much as two and one-half
pounds. If external auxiliary tanks are installed, the
engine should be run on each tank long enough to see
that all fuel lines are clear.

2-20. SUPERCHARGER CLUTCH CHECK.

a. Set the engine speed at 1700 rpm with the throttle
and note MAP.

b. Move the supercharger control to the “HIGH”
position and lock.

c. Open the throttle to obtain 30 inches Hg mani-
fold pressure.

...................
vvvvvvvvvvvvvvvvvvv
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Make sure stick is held back to prevent air-
plane from nosing over.

d. Move the supercharger control to the “LOW?”
position and lock. A sudden increase in rpm indicates
that the two-speed mechanism is working properly.

..................
-----------------

§ CAUTION

Do not repeat supercharger clutch shift check
at less than five minute intervals.

e F

e. Set engine speed at 1700 rpm and check MAP
against that obtained in procedure 2-20a. The read-
ings should be the same.

Note

The engine is equipped with a roller type
clutch which does not need to be desludged.

2-21. MAGNETO CHECK.

a. Open the throttle to obtain 2300 rpm. Differences
in pitch settings, atmospheric conditions, etc., will
affect the manifold pressure required to obrain 2300
rpm.

WARNING

In order to preclude the possibility of the air-
plane nosing over, do not exceed 2400 rpm
or 30 in. Hg MAP on the ground unless the
tail of the airplane is adequately tied down.

b. Place the ignition switch in the “LEFT” position
and observe the rpm.

c. Return the switch to “BOTH” to stabilize the
engine speed.

d. Repeat this procedure for the “RIGHT” position.

e. Atmospheric conditions will influence the read-
ings obtained. However, a drop of 75 rpm or less

when operating on one magneto is considered satis-
factory providing no engine roughness is encountered.
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2-22. HYDRAULIC SYSTEM CHECK. The hydraulic
pressure should be 2700 to 3050 psi.

Note

The hydraulic pressure gages installed in the
airplane have a tolerance of + 125 psi. This
should be taken into account when checking
the hydraulic system. No attempt should be
made to reset the regulator or the relief valves
with the airplane pressure gage.

2-23. ELECTRICAL SYSTEM CHECK. Check the
operation of the electrical system as follows:

a. Disconnect the external power source (if used)
and see that the battery switch is “ON.”

b. With the engine idling, place a light load on the
electrical system, such as instrument or cockpit lights.

c. Increase the engine speed gradually until the volt-
meter reads approximately 27 volts. If the generator
warning light goes off, it is an indication that the
reverse-current relay is functioning properly. On AD-3
series airplane, push in on the warning light to test it.

d. Increase the engine speed and check the volt-
meter. The voltmeter reading should increase until it
reaches 28 volts and remain at that reading regardless
of any further increase in engine speed.

e. A take-off should not be made if the generator
warning light is on or if the voltmeter reading is too
low (below 27.5 volts) or too high (above 28.5 volts).

2-24. ELECTRONIC EQUIPMENT CHECK.
Refer to paragraph 4-75.
2-25. TAXIING.

2-26. The airplane is equipped with a conventional
tail wheel type landing gear, and standard taxiing
procedures should be followed. The controls should
be set as follows for taxiing:

a. Cowl flaps—"AUTO.”

b. Wing flaps—"UP.”

c. Mixture control—"RICH."”

d. Propeller control—"INCREASE"” (low pitch).

e. Carburetor air—"DIRECT.” If icing conditions
prevail or if cold weather exists, place the control in
“ALTERNATE.”

f. Tail wheel—"UNLOCK.” Lock the tail wheel for
extended cross-wind taxiing to relieve excessive brak-
ing action.

2-27. BEFORE TAKE-OFF.
2-28. GROUND AND CARRIER CHECK.

a. Cockpit enclosure—"OPEN.”

...................
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Make sure that control is engaged in the
“"OPEN" detent.
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b. Shoulder harness and safety belt—secured and
locked.

c. Tail wheel—"LOCK?" (for ground take-off only)
("UNLOCK?"” for carrier take-off).

d. Fuel booster—"ON.’
e. Fuel tank selector—"MAIN.”

f. External auxiliary tanks—refer to paragraph 2-11
for positioning of controls in case of jettisoning.

g. Horizontal stabilizer control—0°,

h. Rudder tab—approximately 3° right.

i. Aileron tab—0°.

j. Dive brakes—"CLOSE.”

k. Cowl flaps—"AUTO.”

1. Oil cooler door—"AUTO.”

m. Wing flaps—40° (full “DOWN").

n. Carburetor air—"DIRECT" unless icing condi-
tions prevail.

o. Supercharger—"LOW" blower.

p- Propeller control—'INCREASE" rpm (low
pitch).

q. Mixture—"RICH.”
r. Check controls for free movement.
s. Wings—spread and locked.

t. Battery switch—"ON.” Leave battery switch
“ON” during take-off, flight and landing.

u. Run up engine.

WARNING

In order to preclude the possibility of the
airplane nosing over, do not exceed 2400
rpm or 30 in. Hg MAP on the ground unless
the tail of the airplane is adequately tied down.
v. Generator switch(es) (AD-3 series)—"ON."

w. Check all instruments for indications within the
required limits.

x. Cylinder head temperature—245°C maximum be-
fore take-off.
2-29. CATAPULT CHECK. In addition to the pre-
ceding checks, the following should be accomplished:

a. Tail wheel —"UNLOCK..”

b. Tighten engine control friction adjustment knob.

c. Place back and head firmly against back pad and
headrest.

d. Place feet against rudder pedals with legs stiff.

e. Brace right arm.

f. Push throttle forward and grasp static grip.
2-30. ENGINE POWER CHECK TABLE. The cali-
brations below represent the approximate manifold

pressure for each given rpm at standard sea level con-
ditions.

Revised 1 July 1950
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AD-2 SERIES
Note

These data apply only to those AD-2 series
airplanes wherein the propeller low pitch
stop has been set at 31 degrees.

RPM MP
O s R R R A 23.5
BB i e et A IR 24.0
N o e R TR 25.0
57,4 15 1 1 O T 26.0
.5 1 5] 0 S O 27.0
.5 1 [ P e e W i S 28.5
2200 s SRR R 30.0
200w sae e 32.0
AD-3 SERIES
Note

These data apply to AD-3 series airplanes
wherein the propeller low pitch stop is set
at 28 degrees.

RPM MP
17000 0 iuerunaennnaneenannnns 23.5
1800, .. iuuieeneeeneennennnnns 24,5
100005 i aaviaimrmmsses 25.0
20005 e AR R 26.5
2100 cvviaiis s ST R 27.5
PO . ou wivpirasimmw st e vale sis 29.0
DAY v s wer e e e 31.5
g - 1) [ S 33.5

2-31. TAKE-OFF.
2-32. NORMAL TAKE-OFF.

a. Flaps—40° (full “DOWN”).

b. Take-off speed—varies from 65 to 70 knots (75
to 80 mph) at 13,000 lbs. gross weight to 80 to 85
knots (92 to 97 mph) at 18,500 lbs.

c. Stability—The airplane is inherently stable and
has no unusual take-off characteristics.

d. Refer to Appendix 1 for engine operating limits
and take-off performance data.

e. Refer to paragraph 2-2 for gross weight and
loading restrictions.

2-33, MINIMUM RUN TAKE-OFF. For a minimum
run take-off, the controls should be set in the same
position as for a normal take-off and the airplane may
be pulled off at an IAS varying from 63 knots (72 mph)
at 13,000 lbs. gross weight to 78 knots (89 mph) at
18,500 lbs.

2-34. ENGINE FAILURE DURING TAKE-OFF.

Refer to paragraph 3-9 for procedure to be followed
in case of engine failure during take-off.

2-35. AFTER TAKE-OFF.

a. Retract the landing gear as soon as the airplane
reaches a point beyond which a safe landing cannot
be made in the field, or in any level space available for
landing beyond the field.
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Note

The landing gear will retract in 2 maximum
time of seven seconds.

b. Retract the wing flaps. The wing flaps will
partially blow back at air speeds above 109 knots
(125 mph).

c¢. The friction knob should be adjusted to keep the
engine controls from creeping during take-off.

2-36. CLIMB.

2-37. The characteristics of the airplane in a climb
are normal. Refer to figures A-4 and A-7 for climbing
speeds and powers.

2-38. Climb with cowl flap switch in “"AUTO” if
cylinder head temperature does not exceed 245°C
above 2300 rpm and 230°C below 2300 rpm. When
operating at military power do not exceed 260°C. A
material reduction in cylinder head and oil tempera-
tures can be obtained by climbing at an IAS from 15
to 20 knots (17 to 23 mph) faster than best climbing
speed. A tendency for oil to over-heat can be checked
more quickly by reducing engine speed than by
throttling alone.

2-39. Booster pump “OFF” after climb is established
unless engine pump alone does not maintain sufficient
pressure (19 psi minimum).

2-40. DURING FLIGHT.

2-41. GENERAL. See the “Flight Operation Instruc-
tion Charts, “Figure A-8, Appendix 1, for effects on
airplane performance due to changes in gross weight.
See the “Power Plant Chart,” Figure A-4, Appendix
1, for engine operating data.

2-42. STABILITY. The airplane performs all ground
and flight maneuvers with the normal characteristics
of its type. In the cruising condition, the airplane has
a high degree of stability at all permissible center of
gravity locations.

2-43. USE OF TRIM TABS. The following proce-
dure is recommended for trimming the airplane:

a, Trim to the desired flight attitude with the hori-
zontal stabilizer.

WARNING

Do not increase the indicated airspeed above
190 knots (220 mph) as long as the stabilizer
is set for an airplane nose-up condition. This
restriction is a design limitation.

b. Release the rudder pedals and hold the wings
level with the stick. Center the needle of the turn and
bank indicator, with the rudder trim tab.
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c. Center the ball of the turn and bank indicator
with the aileron trim tab.

d. If readjustment is necessary, repeat the above
procedure.

2-44. ATTITUDE GYRO INDICATOR. This in-
strument, (figure 1-5, reference 24) is gyro stabilized
and indicates the attitude of the airplane in pitch and
bank. The gyro is universal, that is, it will not tumble
regardless of the airplane’s attitude at all times. Since
it is universal, the gyro does not require caging. Ap-
proximately three minutes are required for the gyro
to reach normal operating speed after the barttery
switch is turned on.

2-45. G-2 COMPASS. This compass consists of a
compass controlled directional gyro indicator (figure
1-5, reference 25) an amplifier and a remote compass
transmitter. The gyro should be caged and set to cor-
respond with the indication of the miniature dial in
the center of the indicator face prior to take-off. To
correctly operate the reset adjustment, depress the
knob firmly and rotate the main dial to the desired
heading. Keep the knob fully depressed at the new
heading for at least two seconds and then release the
knob straight out, avoiding any twisting motion. A
switch (figure 1-6, reference 3) which controls the
compass system is located on the right side of the
cockpit aft of the hook control. When the switch is in
the “Free Directional Gyro” position, the gyro will
have to be caged and reset periodically to maintain
heading. In this position the gyro is not subject to
compass control. When the switch is in the “Compass
Control” position, the amplifier will control the gyro
so that periodic resetting of the gyro is not necessary.
Approximately three minutes are required for the
gyro to reach operating speed, after the battery switch
has been turned on. The compass will reflect heading
changes of the airplane at the rate of 3° per minute.
The compass is non-tumbling and does not require
caging before or after maneuvers. The miniature dial
on the center of the instrument face gives a remote
indication of the heading of the compass transmitter.
This dial is unstabilized and will be subject to swing-
ing as a result of turns and maneuvers of the airplane.
When on “Compass Control” the gyro will be stabi-
lized by the compass transmitter and amplifier and
provide a continuous indication of the magnetic head-
ing of the airplane.

2-46. OPTIMUM CRUISING AND REDUCED
AIRSPEEDS. Refer to “FLIGHT OPERATION
CHARTS,” Figure A-8, Appendix 1, for the desirable
settings of engine controls when the flying distance
is predetermined, and for all the alternate cruising
conditions.

2-47. POWER PLANT OPERATION. General

smoothness, engine speed, manifold pressure, cylinder
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head temperature, oil temperature, and oil pressures
give the most satisfactory indication of engine per-
formance. If any one of these seems irregular, the
engine should be throttled down, and if the cause is
not apparent a landing should be made to investigate
the trouble.

2-48. POWER CONTROL. When the throttle is posi-
tioned to give a desired manifold pressure, the mani-
fold pressure regulator (located between the linkage
of the cockpit throttle control lever and the carburetor
throttle lever) automatically maintains the selected
manifold pressure at all altitudes below the critical
altitude for the setting. If the critical altitude of the
setting is exceeded, the engine performs in the same
manner as any other engine operating at full throttle;
pushing the throttle lever further forward will have no
effect because the throttle valve in the carburetor is
already wide open; power can only be increased by
increasing engine speed. When changing power, care
must be taken to reduce manifold pressure before re-
ducing rpm, and to increase rpm before increasing
manifold pressure.

2-49. CARBURETOR AIR CONTROL. The “AL-
TERNATE” air position should be used as a normal
operation when flying in any conditions conducive to
the formation of induction system ice, and when
cruising under cold weather conditions to improve

fuel vaporization. Because of its low temperature rise,.

the shift to alternate air should be made before car-
buretor icing conditions are encountered. When mak-
ing the shift to or from alternate air, it is desired to
use “RICH" carburetor mixture during the shift. The
manifold pressure lost in use of alternate air may be
regained at low altitude by increasing throttle open-
ing. The loss of ram has no effect on airplane perfor-
mance as long as the desired engine power can be
maintained by increased throttle setting. Take-off in
alternate air is not recommended for ambient air
temperature above—20°C unless the take-off is made

in actual icing conditions.
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2-50. MIXTURE CONTROL. “RICH” position shall
be used during all ground operation and during take-
off, approach and landing, “NORMAL” position may
otherwise be used, provided cylinder head tempera-
ture is not excessive. If the engine shows a tendency to
roughness during blower shifts or dives, the tendency
will be lessened by shifting to “RICH” before making
the shift or entering the dive.

2-51. SUPERCHARGER CONTROL. “HIGH”
blower should not be used except at altitudes at which
the desired power is not available in “LOW” blower.
When operating at military or normal rated power, do
not shift to “"HIGH” blower unless not more than 36
inches manifold pressure can be obtained at full
throttle in “LOW” blower; otherwise less power will
be available in “HIGH” than could be obtained by
remaining in “LOW.” At lower powers, it is usually
advantageous to obtain more power by increasing
engine speed up to 2400 rpm in “LOW” blower before
shifting to “HIGH.”

2-52. To shift from “LOW” blower to “HIGH”
blower.
a. Throttle—Reduce manifold pressure 4 inches Hg.

to prevent exceeding desired manifold pressure after
shifting to “HIGH.”

b. Propeller control—Engine speed should be 2400
rpm or less, lower speeds being favorable to long
clutch life. When justified by emergencies or tactical
requirements, shifts may be made at 2600 rpm, but
such shifts should be kept to 2 minimum.

c. Supercharger control—Shift rapidly to “HIGH.”
Be prepared to retard throttle to check any tendency
of manifold pressure to rise excessively.

d. If engine shows a tendency to run roughly or to
cut out during the shift, it is recommended that the
mixture control be kept in “RICH” position for the
duration of the blower shift.

2-53. To shift from “HIGH” blower to “LOW”
blower.

a. Propeller control—Engine speed not over 2400
rpm unless justified by emergency or tactical require-
ment. ) )

b. Supercharger control—Shift rapidly from
“HIGH” to “LOW.” )

c. Advance throttle to obtain desired manifold pres-

sure.

d. Any tendency of
out may be lessened
in “RICH” position
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transition from full-throttle to part-throttle
operation, or the reverse. Manual operation
of the throttle is essential to proper control
of manifold pressure during blower shifting.

2-54. COMBAT POWER. Combat ratings are based
on engine structural limitations, water injection being
used to suppress detonation. To obtain combat power,
set controls as follows:

a. Mixture—"RICH” or “NORMAL.”

b. Propeller—Full “INCREASE” (2900 rpm in low
blower, 2600 rpm in high blower).

c. Master water injection switch—"ON.”
d. Throttle—Full “OPEN" (past throttle stop).
e. Fuel selector—Select fullest tank.

2-55. ELECTRICAL SYSTEM CHECK. The electri-
cal system should be checked in flight periodically as
outlined in paragraph 2-23.

2-56. STALLS.

2-57. The stalling characteristics of the airplane in
both the flaps up and flaps down conditions are normal
and the stall is preceded by weak warning which be-
gins two to four knots above the actual stall. With the
flaps up the stall warning consists of a slight aileron
“nibble” and with flaps down there is usually a general
light buffeting of the tail surfaces in addition to the
“nibble.” At the stall the left wing usually drops and
sometimes the nose pitches down at the same time. In
power off stalls the airplane may stall without rolling
but with power on a definite roll will normally be
encountered. The important point is that, regardless
of the type of stall experienced, the motion is not
violent. Recovery from the stall is normal and is
readily effected by use of the elevators and rudder
when necessary to raise the low wing. Power-off stall-
ing speeds for various gross weights, landing gear,
and flap positions may be found following this para-
graph. Also see figure A-3, the Stalling Speed vs. Gross
Weight Relationships chart. For banked turns cor-
responding to the normal traffic pattern approaches,

the stalling speeds are increased two to five knots over
corresponding values for level flight.

POWER-OFF STALLING SPEEDS
APPROX. INDICATED STALLING SPEEDS

(knots)
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stall should be maintained. In the approach
and landing, the aerodynamic stall warning
may not occur enough above the stalling
speed to warn against reaching a speed so
low that settling of the airplane results in a
severely hard landing or that application of
sufficient power to maintain flight causes a
torque roll which cannot be controlled with
the ailerons and rudder.

2-58. SPINS.

2-59. Spins with ailerons either neutral or with the
spin are normal. The standard recovery technique
yields recoveries within one-half turn with altitude
losses during recovery ranging from 1000 to 1500
feet. Use of aileron against the spin tends to flatten the
spin and to make recovery very difficult. Intentional
spins should not be entered unless adequate terrain
clearance is available. In case of an unintentional spin,
apply full aileron with the spin, apply full rudder
against the spin, and be prepared to apply power if
the spin is not terminated within one turn.
2-60. PERMISSABLE ACROBATICS.
2-61. The normal maneuvers, as given in paragraph
2-2, are permissible.
2-62. DIVING.
2-63. CONTROL SETTINGS. The controls should
be set as follows for diving.

a. Windshield defogger — “WINDSHIELD AND
CABIN” (at least 30 minutes before entering dive).

b. Cockpit enclosure—Closed.

c. Fuel tank selector—"MAIN.”

d. Fuel booster pump—"0ON.”

e. Horizontal stabilizer—"“NOSE DOWN" (“DIVE”
position on indicator).

f. Trim tabs—As required (see paragraph 2-66).

g. Cowl flaps—"AUTO.”

h. Oil cooler door—"AUTO.”

i. Carburetor air—"DIRECT” unless itiﬂg C(][l(ﬁ-
tions prevail.

j. Supercharger—"LOW.”

k. Throttle—15 inches Hg.

L. Propeller—2050 to 225¢ rpm
m. Mixmre-—-"RICH " .
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head temperature, oil temperature, and oil pressures
give the most satisfactory indication of engine per-
formance. If any one of these seems irregular, the
engine should be throttled down, and if the cause is
not apparent a landing should be made to investigate
the trouble.

2-48. POWER CONTROL. When the throttle is posi-
tioned to give a desired manifold pressure, the mani-
fold pressure regulator (located between the linkage
of the cockpit throttle control lever and the carburetor
throttle lever) automatically maintains the selected
manifold pressure at all altitudes below the critical
altitude for the setting. If the critical altitude of the
setting is exceeded, the engine performs in the same
manner as any other engine operating at full throttle;
pushing the throttle lever further forward will have no
effect because the throttle valve in the carburetor is
already wide open; power can only be increased by
increasing engine speed. When changing power, care
must be taken to reduce manifold pressure before re-
ducing rpm, and to increase rpm before increasing
manifold pressure.

2-49. CARBURETOR AIR CONTROL. The “AL-
TERNATE” air position should be used as a normal
operation when flying in any conditions conducive to
the formation of induction system ice, and when
cruising under cold weather conditions to improve

fuel vaporization. Because of its low temperature rise,.

the shift to alternate air should be made before car-
buretor icing conditions are encountered. When mak-
ing the shift to or from alternate air, it is desired to
use “RICH” carburetor mixture during the shift. The
manifold pressure lost in use of alternate air may be
regained at low altitude by increasing throttle open-
ing. The loss of ram has no effect on airplane perfor-
mance as long as the desired engine power can be
maintained by increased throttle setting. Take-off in
alternate air is not recommended for ambient air
temperature above—20°C unless the take-off is made
in actual icing conditions.

WARNING

Pilots must be on the alert for atmospheric
conditions that may cause carburetor icing.
The normal drop in manifold pressure that
occurs when the carburetor starts to ice is
concealed because the manifold pressure regu-
lator automatically opens the carburetor
throttle to compensate for the loss in mani-
fold pressure. Therefore, the pilot may re-
ceive no warning until the carburetor is
heavily iced. Use of “"ALTERNATE” air must
be based on judgment rather than on any
definite indication of icing.

Section |l
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2-50. MIXTURE CONTROL. “RICH” position shall
be used during all ground operation and during take-
off, approach and landing, “NORMAL” position may
otherwise be used, provided cylinder head tempera-
ture s not excessive, If the engine shows a tendency to
roughness during blower shifts or dives, the tendency
will be lessened by shifting to “RICH” before making
the shift or entering the dive.

2-51. SUPERCHARGER CONTROL. “HIGH"
blower should not be used except at altitudes at which
the desired power is not available in “LOW”" blower.
When operating at military or normal rated power, do
not shift to “HIGH” blower unless not more than 36
inches manifold pressure can be obtained at full
throttle in “LOW" blower; otherwise less power will
be available in “HIGH"” than could be obtained by
remaining in “LOW.” At lower powers, it is usually
advantageous to obtain more power by increasing
engine speed up to 2400 rpm in “LOW” blower before
shifting to “HIGH.”

2-52. To shift from “LOW” blower to “"HIGH”
blower.

a. Throttle—Reduce manifold pressure 4 inches Hg.
to prevent exceeding desired manifold pressure after
shifting to “HIGH.”

b. Propeller control—Engine speed should be 2400
rpm or less, lower speeds being favorable to long
clutch life. When justified by emergencies or tactical
requirements, shifts may be made at 2600 rpm, but
such shifts should be kept to a minimum,

c. Supercharger control—Shift rapidly to “HIGH.”
Be prepared to retard throttle to check any tendency
of manifold pressure to rise excessively.

d. If engine shows a tendency to run roughly or to
cut out during the shift, it is recommended that the
mixture control be kept in “RICH” position for the
duration of the blower shift.

2-53. To shift from “HIGH” blower to “LOW”
blower.

a. Propeller control—Engine speed not over 2400
rpm unless justified by emergency or tactical require-
ment.

b. Supercharger control—Shift rapidly from
“HIGH” to “LOW.”

¢. Advance throttle to obtain desired manifold pres-
sure.

d. Any tendency of the engine to run roughly or cut
out may be lessened by keeping the mixture control
in “RICH” position for the duration of the shift.

Note

While the manifold pressure regulator is nor-
mally capable of maintaining any selected
manifold pressure below critical altitude, it
should not be expected to control manifold
pressure during a blower shift, because
changes occur too rapidly for the regulator
to follow, and the shift normally involves
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transition from full-throttle to part-throttle
operation, or the reverse. Manual operation
of the throttle is essential to proper control
of manifold pressure during blower shifting.

2-54. COMBAT POWER. Combat ratings are based
on engine structural limitations, water injection being
used to suppress detonation. To obtain combat power,
set controls as follows:

a. Mixture—"RICH" or “NORMAL.”

b. Propeller—Full “INCREASE” (2900 rpm in low
blower, 2600 rpm in high blower).

c. Master water injection switch—"ON."”

d. Throttle—Full “OPEN" (past throttle stop).

e. Fuel selector—Select fullest tank.

2-55. ELECTRICAL SYSTEM CHECK. The electri-
cal system should be checked in flight periodically as
outlined in paragraph 2-23.

2-56. STALLS.

2-57. The stalling characteristics of the airplane in
both the flaps up and flaps down conditions are normal
and the stall is preceded by weak warning which be-
gins two to four knots above the actual stall. With the
flaps up the stall warning consists of a slight aileron
“nibble” and with flaps down there is usually a general
light buffeting of the tail surfaces in addition to the
“nibble.” At the stall the left wing usually drops and
sometimes the nose pitches down at the same time. In
power off stalls the airplane may stall without rolling
but with power on a definite roll will normally be
encountered. The important point is that, regardless
of the type of stall experienced, the motion is not
violent. Recovery from the stall is normal and is
readily effected by use of the elevators and rudder
when necessary to raise the low wing. Power-off stall-
ing speeds for various gross weights, landing gear,
and flap positions may be found following this para-
graph. Also see figure A-3, the Stalling Speed vs. Gross
Weight Relationships chart. For banked turns cor-
responding to the normal traffic pattern approaches,
the stalling speeds are increased two to five knots over
corresponding values for level flight.

POWER-OFF STALLING SPEEDS
APPROX. INDICATED STALLING SPEEDS

(knots)
Flaps Flaps Full

Flaps Up  Down (25°) Down (40°)
Gross Wt. Gear Up  Gear Down Gear Down

12,000 76 69 66
14,000 82 i} 71
16,000 87 80 76
18,000 93 85 80
‘:::::::::::::::::::‘
3 CAUTION }

If sufficient altitude is not available for stall
recovery, ample margin of speed above the
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stall should be maintained. In the approach
and landing, the aerodynamic stall warning
may not occur enough above the stalling
speed to warn against reaching a speed so
low that settling of the airplane results in a
severely hard landing or that application of
sufficient power to maintain flight causes a
torque roll which cannot be controlled with
the ailerons and rudder.

2-58. SPINS.

2-59. Spins with ailerons either neutral or with the
spin are normal. The standard recovery technique
yields recoveries within one-half turn with altitude
losses during recovery ranging from 1000 to 1500
feet. Use of aileron against the spin tends to flatten the
spin and to make recovery very difficult. Intentional
spins should not be entered unless adequate terrain
clearance is available. In case of an unintentional spin,
apply full aileron with the spin, apply full rudder
against the spin, and be prepared to apply power if
the spin is not terminated within one turn.

2-60. PERMISSABLE ACROBATICS.

2-61. The normal maneuvers, as given in paragraph
2-2, are permissible.

2-62. DIVING.

2-63. CONTROL SETTINGS. The controls should
be set as follows for diving.

a. Windshield defogger — “WINDSHIELD AND
CABIN” (at least 30 minutes before entering dive).

b. Cockpit enclosure—Closed.
c. Fuel tank selector—*"MAIN.”
d. Fuel booster pump—"0ON.”

e. Horizontal stabilizer— *"NOSE DOWN” (“DIVE”
position on indicator).

f. Trim tabs—As required (see paragraph 2-66).
g. Cowl flaps—"AUTO.”
h. Oil cooler door—"AUTO.”

i. Carburetor air—"DIRECT” unless icing condi-
tions prevail.

j. Supercharger—“"LOW.”

k. Throttle—15 inches Hg.

L. Propeller—2050 to 2250 rpm.
m. Mixture—"RICH.”

n. Dive brake—"OPEN.”

o. Landing gear—*“WHEELS DOWN” if desired for
additional braking.

...................

3 cautTion §

<
P 0000888800000

-----------------

Maximum allowable engine speed—3120 rpm
(30-second limit).

2-64. ENGINE CONTROL DURING DIVE. To
avoid faulty oil scavenging and to prevent the engine
nose section from loading up with oil during pro-
longed dives at low engine speed, it is recommended
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that, when tactically possible, the propeller governor
should be set for maximum cruising rpm plus or minus
100 rpm for all prolonged steep dives. A manifold
pressure of 15 inches Hg is recommended during pro-
longed dives. Any manifold pressure above 15 inches
Hg that is within engine limits for the engine speed,
mixture control position, and altitude may be used.
Higher manifold pressures increase diving speed. If
manifold pressures much below 15 inches Hg are
held during a prolonged dive, the engine will foul up
in the same manner as it does when the throttle is
closed during prolonged glides. Sufficient manifold
pressure should be used to keep the engine slightly
warm and to burn away any oil that may pass the piston
rings. Caution should be observed when diving from
high altitude, since manifold pressure will build up
rapidly at altitudes above the range within which the
manifold pressure regulator can function. The throttle
should be opened slowly at the completion of a dive
so that the partly cooled engine will not cut out.

2-65. ENGINE OVERSPEEDING. If the engine over-

Section I
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speeds (exceeds the maximum limit of 3120 rpm), the
throttle should be closed immediately, the propeller
control moved toward the “DECREASE” rpm posi-
tion, and the air speed reduced to a minimum speed
for a safe glide. While it is true that during overspeed-
ing a high manifold pressure will cause explosive
forces on the pistons, which will partly counteract the
increased centrifugal forces on the bearings, closing
the throttle will help to reduce the engine speed and
thereby reduce the centrifugal forces more than they
could be reduced by the explosive forces on the pistons.

2-66. DIVING TECHNIQUE. Before entering a dive,
the trim tabs and horizontal stabilizer should be preset
to give the desired trim of the airplane at that phase
of a dive where the greatest precision and control are
desired. However, the stabilizer may be adjusted dur-
ing a dive but not during a pull-out. In pulling out of a
dive at the maximum allowable speed, full aileron
action should be avoided. Severe or abrupt use of the
ailerons above 300 knots (345 mph) IAS should also
be avoided.
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Figure 2-2.

Operating Flight Strength Diagram
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Excessive stick forces are encountered in re-

covering from high angle, high speed dives.

Do not use snap pull-outs in recovering from

dives. Do not move or release the controls

abruptly in any maneuvers at high speeds.
2-67. NIGHT FLYING.

2-68. Lights should be used as required. The proper
use of oxygen during night flights is of particular
importance. Oxygen should be used on all flights above
5,000 feet. (Refer to paragraph 4-56.)

4-69. APPROACH.

4-70. DESCENT.
a. Landing gross weight—Refer to paragraph 2-2c.
b. Shoulder harness and safety belt—Locked.

c. Exterior lights—"DIM"” for night carrier land-
ings to prevent blinding the landing signal officer.

d. Master armament switch—"QFF.”
e. Gun charger switch—"OFF.”

f. Tail wheel—"LOCK” (for field)—"UNLOCK”
(for carrier).

g. Fuel selector—"MAIN.”

h. Fuel booster pump—"ON.”

i. Horizontal stabilizer—"NOSE UP” as required.
j- Trim tabs—As desired.

k. Dive brake—"CLOSE.”

I. Cowl flaps—"AUTO.”

m. Oil cooler door—"AUTO.”

n. Carburetor air—"DIRECT” unless icing condi-
tions prevail.

o. Supercharger—"“LOW” blower and locked.
p. Propeller—2400 rpm.

q. Mixture—"RICH.”

r. Cockpit enclosure—"OPEN.”

2-71 FINAL APPROACH.

Note

Lower wing flaps when IAS is below 130
knots (150 mph).

a. Landing gear control—“"WHEELS DOWN.”
Check wheels and flaps position indicator for full
down and latched position.

Note

On AD-3 series airplanes, a red light in the
landing gear control handle will come on and
remain on until all three gears are in the
latched down position.

b. Wing flap control—As described for landing
conditions (see paragraph 2-72). Note position of
flaps on wheels and flaps position indicator. Leave
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control at "DOWN" for flaps full down; return con-
trol from “DOWN" to “STOP” when flaps reach
desired partial down position.

¢. Make a normal approach at approximately 80 to
85 knots (92 to 97 mph) IAS.

0
>
c
=
o
z

-------------------

If sufficient altitude is not available for stall
recovery, ample margin of speed above the
stall should be maintained. In the approach
and landing, the aerodynamic stall warning
may not occur enough above the stalling speed
to warn against reaching a speed so low that
settling of the airplane results in a severely
hard landing or that application of sufficient
power to maintain flight causes a torque roll
which cannot be controlled with the ailerons
and rudder.

2-72. LANDING.

2-73. NORMAL LANDINGS.

2-74. SHORE LANDINGS. Use flaps as desired. Full
flaps (40°) should normally be used. Lesser flap set-
tings will result in increased landing speed, and hence
increased ground run.

2-75. CARRIER LANDINGS. Lower the arresting
hook. Full flaps (40°) should be used for all carrier

landings. Standard carrier approach and landing pro-
cedures should be followed.

WARNING

Do not return the arresting hook control to
the "HOOK UP” position until the airplane
has come to rest on deck.

2-76. AFTER LANDING.

a. Raise the landing flaps immediately upon com-
pletion of the landing roll.

b. Cowl flaps—"AUTO.” Check for open position.
c. Propeller control —“INCREASE” rpm (low
pitch).
Note

All taxiing should be done with the controls
in the above positions.

2-77. SPECIAL LANDINGS.

2-78. CROSS WIND LANDINGS. Cross wind land-
ings can best be made by landing with the tail slightly
up and somewhat less than normal flap angle. All other
controls should be in the same position as for normal
landings. Use some downwind rudder just prior to
contact with the ground to head the airplane in the
direction of motion over the ground. During the run
after landing, there will be a tendency for the upwind
wing to rise, and the airplane will turn into the wind.
Use a little rudder or brake for counter-action.
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| WARNING I

Use brakes cautiously until the tail wheel is
on the ground.

2-79. MINIMUM RUN LANDINGS. Use full flaps
with the propeller in increase rpm (low pitch) and the
throttle slightly open. The approach should be rather
flat as in a carrier landing; the nose should be high.
Bring the airplane in about ten feet above the runway,
close the throttle, and drop the airplane to the runway.
Use the brakes as necessary.

2-80. EMERGENCY LANDING PROCEDURES.
Refer to paragraph 3-14.

2-81. TAKE-OFF IF LANDING IS NOT
COMPLETED.
a. Open the throttle slowly and smoothly.

b. Move propeller to full “INCREASE” rpm (low
pitch).
c. Raise the landing gear.

d. Raise the landing flaps after minimum safe alti-
tude has been obtained.

e. Reduce power as required.

2-82. STOPPING THE ENGINE.

a. Idle the engine at 1000 rpm to allow cylinder
head temperature to cool below 150°C.

b. Propeller control—"INCREASE” rpm.

c. Booster pump—"OFF.”

d. Mixture control—"IDLE CUT-OFE.”

e. Engine ignition switch “OFF” after propeller
stops rotating.

f. Check cowl flaps—"AUTO.” Check to see that
they are full open.

g. With engine oil still warm following engine shut-

down and battery switch “ON,” accomplish the fol-
lowing steps to override thermoswitch and properly
position the oil diverter valve for a cold start:

h. Oil dilution switch—"OIL DILUTION" for five
seconds.

Note
Manual shut-off valve is kept closed when not
diluting oil.
i. Battery switch—"OFF.”
Note

If electrical equipment is to be used after en-
gine shut-down, pull out oil diverter valve
circuit breaker.

Section I
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j. Oil dilution switch—"OFF,”

Note

Steps 2-82 h, i, and j may be accomplished
following step 2-82 a, providing that the en-
gine is idling below generator cut-in rpm.

2-83. OIL DILUTION. If temperatures below +2°C
(35°F) are anticipated, the oil must be diluted as
follows:

a. Request ground crew member to open the oil
dilution shut-off cock, located at the bottom of the oil
tank.

Note
The oil dilution shut-off cock must be closed
and safety-wired prior to flight.

b. Operate engine at 1000 to 1200 rpm.

¢. Maintain the oil pressure above 15 psi.

d. Hold oil dilution switch in “OIL DILUTION”
position for six minutes.

Note

A momentary drop in fuel pressure should be
noted when switch is first actuated.

e. Mixture control—"IDLE CUT-OFF.”

f. Ignition switch—"OFF.”

g. Barttery switch—"OFE.”

h. Oil dilution switch—"OFF.” (After propeller

‘stops turning.)

Note

Battery switch must be turned “OFF” before
oil dilution switch is turned “OFF” in order
to properly position the oil diverter valve for
a cold start. If electrical equipment is to be
used after engine shut-down, pull out the oil
diverter valve circuit breaker.

i. Generator switch(es) (AD-3 series)—"OFE.”

2-84. BEFORE LEAVING THE AIRPLANE.
a. Turn the fuel tank selector “OFE.”
b. Turn off all electrical switches.
c. Uncage the gyro instruments.
d. Landing gear—*“WHEELS DOWN.”
e. Wing flaps—"UP” (0°).
f. Dive brakes—"CLOSE.”
2-85. MOORING.
a. Install surface controls lock (see paragraph 1-7).
b. Chock wheels.

c. If gusty wind conditions prevail, tie the airplane
down (see figure 2-3),
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Figure 2-3. Mooring
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SECTION 111

EMERGENCY OPERATING INSTRUCTIONS

3-1. FIRE.

3-2. FIRE WHILE STARTING ENGINE. Backfiring
sometimes causes fire in the induction system as a
result of the presence of excessive fuel after priming.
Allowing the engine to run will often cause the fire
to be drawn out through the engine. If the fire con-
tinues, place the mixture control in “IDLE CUT-OFF,”
turn the ignition switch and fuel tank selector to *“OFF”
and vacate the airplane. An outside portable fire ex-
tinguisher should then be used to quench the fire.

3-3, FIRE DURING TAKE-OFF. If a fire occurs dur-
ing take-off, a landing should be made as quickly as
possible.

3-4. FIRE DURING FLIGHT. The best means of

preventing engine fire is through a rigid ground in-
spection and maintenance of those items which might
fail and cause a fire. If altitude and other factors permit,
the following steps should be carried out. However,
it is left to the pilot’s discretion whether to attempt to
extinguish the fire or to bail out.

a. Place the propeller in “DECREASE” rpm (high
pitch).

b. Close the throttle (simultaneously with 3-4, a.).

c¢. Turn fuel selector “OFFE.”

d. "OPEN" cowl flaps.

e. Move mixture control to “IDLE CUT-OFE.”

f. Turn off ignition.

g. Turn off electrical switches.

. Pararaft kit

o=

(Typical both sides)

B

. Door jettison handle

Figure 3-1.

. Enclosure exterior manual operating handles

. Enclosure interior manual operating handles
. Enclosure exterior and interior hydraulic locking controls

Emergency Equipment and Exits
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h. Lower landing gear if practicable (if the tires are
in the path of the flames when retracted).

3-5. ELECTRICAL FIRES. In the event of a fire in the
electrical system, the following procedure should be
applied:

a. Turn the battery switch “OFE.”

b. Turn off all other electrical equipment.

c. If the fire is extinguished, turn the circuits on one
at a time, starting with the battery switch, and watch
for the circuit which causes the fire.

3-6. WING FIRE.

a. Release external auxiliary fuel tank and bombs.

b. If a wing fire occurs during night flight opera-
tion, turn the switches which control all the lights
within the wing “OFE.”

c. Attempt to extinguish the fire by side-slipping the
airplane away from the wing fire.

3-7. FUSELAGE FIRE. If the fire is due to a leaking
fuel line turn the fuel selector valve to an applicable
tank if external auxiliary tanks are carried.

WARNING

If the generator has failed, DO NOT turn
battery switch “OFF” as the electrical flight
instruments, the oil cooler door, booster
pump, cowl flaps and the horizontal stabilizer
control will become inoperative.

3-8. ENGINE FAILURE.

3-9. ENGINE FAILURE DURING TAKE-OFF. On
the event of engine failure during take-off, LAND
STRAIGHT AHEAD. As many as possible of the
operations listed below should be performed in the
order given.

a. Release external auxiliary tanks or bombs.

b. Landing gear—“WHEELS UP” unless sufficient
runway is available STRAIGHT AHEAD for a landing
in the normal (“WHEELS DOWN") position.

c. Wing flaps—Full “DOWN" (40°).

d. Lower the seat.

e. Battery and ignition switches—*“OFE.”

f. Fuel selector—"OFF.”.

3-10. If engine is popping and loosing power during
take-off, the trouble is probably fouled plugs. The
engine will often run normally at a reduced manifold
pressure,

3-11. ENGINE FAILURE IN FLIGHT. If altitude
permits, attemp to find the cause of engine failure as
follows:

a. The selected fuel tank may be empty. Switch to
another tank.
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b. -If it is apparent that the fault does not lie in the
fuel system operation and altitude still permits, move
the mixture control to “RICH.”

c. If, after completing the above operations, the
engine does not start, prepare for an emergency land-
ing. See paragraph 3-14.

Note
The maximum gliding ratio is 12.6 at ap-
proximately 120 knots (138 mph) IAS.

3-12. ESCAPE FROM AIRPLANE.

3-13. An accumulator is provided in the enclosure
hydraulic system for emergency opening of the en-
closure in case of hydraulic system failure. To operate
the enclosure emergency system, press the canopy
control release plunger (figure 1-3, reference 8A)
located between the “OPEN" and “"EMERGENCY”
positions, and move the control handle to “"EMER-
GENCY.” AD-2 airplanes serial numbers 122330 to
122365 inclusive and AD-2Q airplanes serial numbers
122378 to 122387 inclusive and all AD-3 series air-
planes have an emergency air bottle system instead of
using a separate hydraulic accumulator for opening
the canopy in case of an emergency. The canopy con-
trols remain the same but an air pressure gage is added
to the left and aft of the pilot’s seat. Normal air pres-
sure is 1980 psi and minimum air pressure for satis-
factory emergency operation is 1750 psi. With mini-
mum air pressure available, it is possible to open the
canopy three times in a dive at 363 knots (420 mph)
before the air pressure drops to low for canopy opera-
tion. The RCM operator’s door is equipped with an
emergency mechanical door release handle located
just forward of the door.

3-14. FORCED LANDING.

3-15. GENERAL. In the event of a forced landing
over land, the pilot should consider a number of vari-
ables in order to determine his best landing attitude.
These include altitude, type of terrain, and the char-
acteristics of the airplane. Landings in terrain such as
golf courses, ploughed fields, swamps, mud, or sand
should be made with the wheels up. Most nose-overs
occur as a result of landing in such territory with the
landing gear down, and nearly all serious injuries and
fatalities result from nosing over. Landings in rough,
rocky, or tree stump terrain should be made with the
wheels down so that the landing gear and not the
fuselage will make the initial contact. Pilots should
remember that ground which appears smooth and
level from the air frequently turns out to be rough,
crossed with ditches, soft, or full of obstructions when
the actual landing is made. All forced landings should
be made well above the stalling speed. There will be
little or no control of the airplane if an attempt is made
to land at or slightly above the stalling speed.
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WARNING

In the event of a forced landing, release all
bombs or droppable tanks first.

3-16. BELLY LANDINGS.
a. Release tanks or bombs.
b. Landing gear—"“WHEELS UP.”
¢. Wing flaps—Full “"DOWN" (40°).
d. Shoulder harness and safety belt—Locked tight.
e. Mixture control—"IDLE CUT-OFF.”
f. Lower pilot’s seat to bottom position.
g. Battery and ignition switches—"OFF.”
h. Fuel tank selector—"OFF.”

3-17. WATER LANDINGS (Ditching). The same
procedure as that outlined in the above paragraph for
belly landings is applicable to ditching. Abandon the
airplane as soon as possible after landing. The para-
raft kit is stowed in the pilot’s seat. Refer to paragraph
3-43.

3-18. PROPELLER EMERGENCY OPERATION.

3-19. RUNAWAY PROPELLER. Failure of the gov-
ernor to operate properly may result in a runaway
propeller. A runaway propeller goes to full low pitch
and may result in an engine speed as high as 3600
rpm or more. When such a failure occurs, the only
method of reducing the engine speed is to throttle
back and decrease the airspeed. In doing this, it is
highly important to make use of the allowable maxi-
mum overspeed of 3120 rpm and to reduce the IAS
to approximately 120 knots (138 mph), the practical
operating speed at minimum power.

3-20. FUEL SYSTEM EMERGENCY OPERATION.

3-21. REGAINING LOST PRESSURE. If pressure is
lost, proceed as follows:

a. Check position of fuel tank selector and set to
tank containing fuel.

b. Turn fuel booster pump “ON.”

c. Retard throttle to % position. The engine should
never be started at full throttle, since a momentary, but
serious, over-speeding of the engine would result.

Note

If pressure is only partially lost and is not
accompanied by complete engine cut-out, the
above steps may be sufficient to re-establish
pressure. If not, continue as follows:
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d. Move mixture control to “IDLE CUT-OFF” until
adequate fuel pressure is built up, then move to “RICH”
to prevent premature starts and backfiring.

e. Nose the airplane over into a steep glide to pro-
vide adequate maximum gravity flow to booster pump
and to provide adequate speed for engine-driven fuel
pump by windmilling.

f. Use primer as necessary until engine is firing
smoothly.

3-22. ENGINE-DRIVEN PUMP FAILURE. In case
the engine-driven fuel pump fails, turn the booster
pump “ON" to furnish fuel pressure.

3-23. JETTISONING EXTERNAL AUXILIARY
FUEL TANKS. See paragraph 2-11.

3-24. COURSES OF FUEL FLOW. See figure 1-8.

3-25. HYDRAULIC SYSTEMS EMERGENCY
OPERATION.

3-26. MAIN HYDRAULIC SYSTEM OPERATION.
In case of engine-driven hydraulic pump failure, the
hydraulically controlled units may be operated by the
emergency hydraulic pump. (See paragraph 1-44.)

3-27. LANDING GEAR EMERGENCY EXTEN-
SION. If the engine-driven hydraulic pump has failed,
the landing gear may be lowered by putting the con-
trol in the “WHEELS DOWN” position and operating
the emergency hydraulic pump. If the gear does not
extend, it indicates that there is probably not enough
fluid in the reservoir. An emergency supply of fluid,
available only for lowering the main landing gear, is
provided below the standpipe in the main fluid supply
line in the reservoir. To extend the gear, place the
landing gear control in the “"EMER” position. This
procedure will extend the main wheels only. The tail
wheel may remain retracted or fall half way down by
gravity. However, it may be possible to fully extend
the tail gear by applying a minimum load factor of
approximately four G’s. Observe the landing gear
position indicator for gear position indication.

[wamme }

If the landing gear control has been moved
to the “EMER"” position, manually reset the
landing gear emergency control valve on the
ground or automatically reset it on the next
flight by moving the landing gear control to
the “WHEELS UP” position. When the air-
plane is on the ground, make sure that the
main hydraulic system pressure is zero before
resetting or the main landing gear will
retract.
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3-28. EMERGENCY BRAKE OPERATION. The
brakes are operated by a power boost system from the
main hydraulic system. In case of loss of hydraulic
system pressure, the brakes may be operated by nor-
mally depressing the rudder brake pedals; however,
approximately twice the foot pressure will be required.

3-29. WING FLAP AND DIVE BRAKE EMER-
GENCY OPERATION. If the engine-driven hydraulic
pump fails, the wing flaps or dive brakes may be
operated by placing the control in the desired posi-
tion, and operating the emergency hydraulic pump. If
the dive brake control lever cannot be moved to the
“OPEN" position, release the safety solenoid. (See
paragraph 3-34.)

3-30. AILERON POWER BOOST EMERGENCY
RELEASE. In case of hydraulic system failure and high
control forces are present, the aileron power boost
system may be disconnected by pulling the emergency
release handle. It cannot be reconnected in flight.

3-31. ELECTRICAL SYSTEMS EMERGENCY
OPERATION.

3-32. In the event of generator failure, the generator
warning light will come on indicating that the reverse
current relay is open. To prevent electrical equipment
from draining the barttery, proceed as follows:
AD-2 and AD-2Q Airplanes:
a. Master armament switch—"OFE."”
b. Turn off all non-essential equipment on MAIN
bus.
Note
Main bus remains energized and armament
bus may be energized by returning master
armament switch to “ON.” See figure 1-9.

AD-3 Airplanes:

a. Battery switch—"EMER.”
b. Generator switch—"OFF.”
¢. Master armament switch—""OFF.”
d. Turn off all non-essential equipment on MAIN
and ESSENTIAL busses.
Note
MAIN and ESSENTIAL busses remain ener-
gized and armament bus may be energized by

returning master armament switch to “ON.”
See figure 1-9,

AD-3Q Airplines:
a. Turn generator switch for defective generator
(NORMAL or ALTERNATE) “OFE.”

b. If normal generator fails first, move a-c power
switch to “ALTERNATE” and shut off the alternate
generator load.

c. If alternate generator fails first, shut off the alter-
nate generator load.

RADIO
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d. If both generators are defective, proceed as
follows:

e. Battery switch—"EMER.”
f. Turn both generator switches—"OFF.”
g. Master armament switch—"OFF.”

h. Turn off all non-essential equipment on MAIN
and ESSENTIAL busses.

Note

MAIN and ESSENTIAL busses remain ener-
gized, and armament bus may be energized by
returning master armament switch to “ON.”
A-c equipment cannot be operated. See figure
1-9,

3-33. If high voltage (over 30 volts) occurs, it indi-
cates a failure in the generator circuit. Proceed as
follows:

AD-2, AD-2Q and AD-3 Airplanes:

a. Battery switch—"OFF.”

b. Turn off all non-essential equipment.
AD-3Q Airplanes:

a. Turn generator switch for defective generator
circuit “OFF.”

3-34. LANDING GEAR AND DIVE BRAKE
SAFETY SOLENOIDS. A safety circuit containing a
solenoid for the landing gear and one for the dive
brakes keeps the control levers from being moved
to the “WHEELS UP” (landing gear) or "OPEN"
(dive brakes) positions when the landing gear is ex-
tended and the weight of the airplane is on the shock
struts (struts compressed). If the circuit fails in flight
and it is desired to raise the gear or extend the dive
brakes, the solenoid locks may be released by operat-
ing the solenoid release lever adjacent to each control
lever.

3-35. CIRCUIT BREAKERS. For location of circuit
breakers, see paragraph 1-49,

3-36. RADIO EQUIPMENT EMERGENCY
OPERATION.

3-37. AN/APX-2 EQUIPMENT. In case of a forced
landing or an emergency, the AN/APX-2 master
switch should be placed in the EMERGENCY position
by pushing the stop and turning the switch to the
extreme clockwise position. This causes the t ans-
ponder to send out a special emergency or di' ress
signal. In case of a forced landing in questicrzble
territory, the equipment should be destroyed by rais-
ing the guard and closing the destructor switch. In
case of a crash landing, an impact switch automatically
sets off the destructor circuit; however, as a safety pre-
caution, the destructor switch should always be closed
if time permits.
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3-38. ARMAMENT EQUIPMENT EMERGENCY
OPERATION.

To salvo the bombs or torpedoes, with the electrical
system operative, proceed as follows:

a. Armament master switch—"ON.,”

b. Bomb safety switches— “BOMBS."

c. Arming switches—As desired.

d. Bomb selector switch—"ALL.”

e. Depress release buttons on control stick head.

3-39. MANUAL BOMB AND TORPEDO RELEASE.
If the electrical system is inoperative, the bombs or
torpedoes on all three racks can be salvoed manually
by pulling the emergency release handle at the out-
board edge of the left-hand control console. Make
certain that handle is pulled to its extreme travel posi-
tion. Since the bomb ejector system does not operate
when the manual release is used, the airplane must be
level flight before the bombs or torpedo are dropped.

3-40. OXYGEN EQUIPMENT EMERGENCY
OPERATION.

3-41. OXYGEN REGULATOR. Should symptoms
occur which suggest the onset of anoxia, proceed as
follows: on AD-2 and AD-2Q airplanes having a
straight diluter-demand type regulator, slowly rotate

MISCELLANEOUS EQUIPMENT

Section Il
Paragraphs 3-38 to 3-43

the “EMER" valve control counterclockwise to obtain
the minimum flow of 100 percent oxygen required
and descend below 10,000 feet. On all airplanes
having composite diluter-demand type regulators, im-
mediately depress the “SAFETY PRESSURE” button
and descend below 10,000 feet. If for any reason a
constant flow of oxygen is not obtained by "EMER"
or “SAFETY PRESSURE,"” activate the oxygen bailout
equipment and descend below 10,000 feet.

3-42. MISCELLANEOUS EMERGENCY
EQUIPMENT.

3-43. PARARAFT KIT. The seats are designed to
accommodate a type PK-2 pararaft kit (figure 3-1,
reference 1) and a seat type parachute. After descend-
ing to land or into water, the pararaft kit may be
separated from the harness by removing the release
link on the container and pulling out the kit by the
handle provided for that purpose.

Note

During flight, the pararaft should be attached
to the life vest or belt by means of the lanyard
provided. The pararaft may be lost after the
parachute barness is removed if this attach-
ment is not Correctly made.

RESTRICTED 39




40

RESTRICTED
AN 071-40ALA-1

RESTRICTED

“r



RESTRICTED
AN 01-40ALA-1

Section IV
Paragraphs 4-1 to 4-21

SECTION 1V

OPERATIONAL EQUIPMENT

4-1. ARMAMENT EQUIPMENT.

4-2. GENERAL. The airplane is designed to carry
two 20-mm guns, twelve rockets, and various combi-
nations of bombs, mines, torpedoes, etc., on the three
bomb racks.

4-3. ARMAMENT MASTER SWITCH. The arma-
ment master switch (figure 4-1, reference 12) controls
the operation of all armament equipment. Unless this
switch is “ON,” no armament circuits can be ener-
gized. The master armament circuit is automatically
opened when the arresting hook is extended.

4-4. GUNNERY EQUIPMENT.

4-5. DESCRIPTION. Two forward firing 20-mm
guns are mounted in the center wing panel, one at each
folding joint. A gun sight is provided and may be used
as a bomb and torpedo sight. Provisions have been
made for mounting a gun camera in the leading edge
of the wing, inboard of the right-hand gun.

4-6. GUNNERY CONTROLS.

4-7. GUN SIGHT CONTROLS. The gun sight switch
and rheostat (figure 4-1, references 1 and 2) are
located on the left-hand side of the armament console
panel. A Mark 18, Mod. 1 control box (figure 1-4,
reference 7) is installed on the left-hand console panel.

4-8. GUN CHARGING SWITCH. This switch is
located on the armament control panel (figure 4-1,
reference 3).

4-9. OPERATION OF GUNNERY
EQUIPMENT.

4-10. TO OPERATE THE GUN SIGHT.
a. Battery switch—"ON.”
b. Armament master switch—"ON.”
c. Gun sight switch—"ON.”
d. Adjust rheostat to desired brilliance.

e. If light burns out or is inoperative, move gun
sight switch to “STAND-BY"” position.

f. The sight elevation may be adjusted in flight by
moving the selector switch on the control box to
“MANUAL” and rotating the dial to the desired set-
ting. When the selector switch is placed in the “GUNS”
position, the sight line will return to the normal (bore-
sighted) position.

4-11. TO CHARGE THE GUNS. The wing guns
may be charged by moving the arming switch from
“OFF” to “SAFE” and then back to “READY.”
4-12. TO FIRE THE GUNS.

a, Operate gun sight (see paragraph 4-10.)

b. Charge guns (see paragraph 4-11).
c. Squeeze gun trigger on control stick.

4-13. TO OPERATE THE GUN CAMERA. On all
airplanes, the gun camera is operated whenever guns
or rockets are fired, and on AD-2 and AD-2Q airplanes
when bombs are dropped. Preparations for these
armament operations automatically prepare the camera
for use. On AD-2 and AD-2Q airplanes, the camera
may be operated independently of any armament
equipment by use of the camera control switch (figure
4-1, reference 13) located on the armament control
panel. Manual camera controi is possible only when
the monitor bus is energized (a-c/d-c generator op-
erating).

4-14. TO GROUND CHECK GUN CAMERA
OPERATION. (ENGINE STOPPED.)

a. Battery switch—"ON.”

b. Armament master switch—“"ON.”

c. Gun charging switch—"OFF.”

d. Depress the gun trigger on the control stick.

4-15. BOMBING AND TORPEDO EQUIPMENT.

4-16. DESCRIPTION. One fuselage bomb rack and
two wing racks are provided. All bombing operations
are controlled by the pilot.

4-17. FUSELAGE BOMB RACK. The fuselage bomb
rack is provided with a bomb ejector and has a maxi-
mum capacity of a 2000-1b. bomb or a MK 13-3 tor-
pedo. Manual and electrical release is provided.

4-18. WING BOMB RACKS. The wing bomb racks
have a maximum capacity of one 2000-1b. bomb or
MK 13-3 torpedo. (The operation of the landing flap
is restricted when carrying a torpedo at the wing
station.) Each wing bomb rack is also designed to
carry a smoke tank, practice bomb rack, parachute
flare container, fire bomb, 11.75 inch aircraft rocket
or a droppable fuel tank. Provisions are also made for
carrying radar equipment on the left-hand rack only.
Manual and electrical release is provided for the wing
bomb racks.

4-19. BOMB EJECTOR. The bomb ejector provided
with the fuselage bomb rack is designed to displace
the bomb away from the airplane sufficiently to clear
the propeller in steep dives and operates by means of
a bomb ejector cartridge. The bomb ejector circuit
should be tested prior to each flight.

4-20. BOMBING AND TORPEDO CONTROLS.

4-21. BOMB SELECTOR SWITCHES. One switch
on AD-2 seriesairplanesand individual toggle switches
on AD-3 series airplanes (figure 4-1, reference 10)
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will select the bombs to be released. On AD-2 series
airplanes it is possible to select only one bomb at a
time or “ALL.” On AD-3 series airplanes it is possible
to select either one, two or all three bombs by turning
on the respective toggle switch.

4-22. BOMB ARMING SWITCH. On AD-2 series
airplanes the bomb arming switch (figure 4-1, refer-
ence 9) arms only the bombs (inner stations). On
AD-3 series airplanes, the same switch (figure 4-1,
reference 9) arms both the bombs (inner stations) and
the rockets (outer stations) simultaneously.

4-23. BOMB SAFETY SWITCHES. Three indepen-
ent bomb rack safety switches (figure 4-1, reference
11) on AD-2 series airplanes and only one switch for
all three racks on AD-3 series airplanes must be turned
on before bombs can be released electrically.

4-24, INTERVALOMETER SELECTOR SWITCH.
This selector switch (figure 4-1, reference 8), located
on the armament control panel will determine the
number of bombs per second or rocket releases per
second singly or in pairs.

4-25. STATION SELECTOR SWITCH. This selector
switch (figure 4-1, reference 7), located on the arma-
ment control panel, has the following positions:

a. “SINGLE PULSE” —The bomb release button on
the control stick must be pressed for each selected
bomb release.

b. “INTER” (“INTERV”)— (Right-hand position
—“INNER STATIONS.”) Release of bombs is con-
trolled through the intervalometer as set on the inter-
valometer selector switch. This position also provides
single pulse for rocket release.

c. “INTER” (“INTERV”)— (Left-hand position—
“OUTER STATIONS.”) Release of rockets is con-
trolled through the intervalometer as set on the inter-
valometer selector switch. This position also provides
single pulse for bomb release.

d. "AN/ASG-10A WITH INTERVALOMETER”
(AD-2 series) and AN /ASG-10A”" (AD-3 series). The
left-hand position is for firing rockets and the right-
hand position for releasing bombs. On AD-2 series,
the intervalometer is automatically cut in when this
position is selected. However, on AD-3 and AD-3Q
airplanes the intervalometer is cut in or cut out by
positioning a separate switch (see paragraph 4-35).

4-26. AN/ASG-10A BOMBING EQUIPMENT.

4-27. GENERAL. AN/ASG-10A equipment is a de-
vice that determines the time at which a bomb, rocket,
or torpedo is to be released from an airplane s it pulls
out of a dive. The dive must be aimed at the target.
The factors from which the computer works out a
solution are: (1) altitude, (2) airspeed, (3) dive-angle,
(4) pull-out acceleration, and (5) ballistic coefficient
of the missile. The control console (figure 1-6, refer-
enc2 2) is on the right-hand control console.

4-28. PREFLIGHT CHECK. Adjustments to be made
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before take-off when bombs or torpedoes are to be
released.

a. The Bomb M.P.I. Adjustment Control located
on the computer is set to compensate for the ballistic
coefficient of the bomb used.

b. The Stick Length Offset Control located on the
Control Box is set to “ZERO” if a single bomb or a
salvo is to be released. If a stick of bombs is to be
released the Stick Length Offset Control is rotated to
the left so that the first bomb will strike short by one-
half the stick length. If a torpedo is to be released, the
Control knob is set at “TORP.”

c¢. The Transfer Switch, located on the Control
Box, is set to "UNCAGE.”

d. Change the sight system setting to the bombing
position.

e. Set the airspeed dial on the computer at the most
probable speed of attack.

4-29. Adjustments to be made before take-off when
rockets are to be released.

a. The Temperature and Lanyard Control on the
Computer is set from tabular data.

b. The Rocket Calibration—Course and the Rocket
Calibration—Fine Controls, both on the Computer,
are set from tabular data.

¢. The Transfer Switch on the Control Box is set to
the “ROCKET” position.

d. The Gyro Switch on the Control Box is set to
“UNCAGE.”

e. The Stick Length Offset Control Knob is set to
“ZERO.”

4-30. TO START EQUIPMENT. Turn the Power
Switch on the Control Box to “ON"" 15 minutes before
the equipment is to be used to allow the tubes to
stabilize.

4-31. TO STOP EQUIPMENT. Turn the Power
Switch on the Control Box to “OFF” position.

4-32. CHECK-OFF LIST.

a. Set Altimeter (figure 1-5, reference 20) to read
“ZERO" at the altitude of the target.

b. Cage and uncage the gyro in level flight at least
five minutes prior to entering the dive and make no
sustained turns after uncaging the gyro. This pro-
cedure is desirable to enable the gyro to erect to the
vertical prior to entering the dive and to ensure that
it has not tumbled.

c. On AD-3 and AD-3Q airplanes, set the AN /ASG-
10A WITH INTERV switch at “IN” or “OUT”
depending upon whether or not the intervalometer is
desired with the AN/ASG-10A equipment.

4-33. MAKING THE BOMBING RUN, WHEN
BOMBS, ROCKETS, OR TORPEDOES ARE
TO BE RELEASED.

a. The target is approached and the dive made to-
ward it with offset allowance for wind or target
motion using the fixed gunsight reticule for reference.
The dive is initiated several thousand feet above the

42 RESTRICTED



LE

L SF RN i 0 T

RESTRICTED

AN 01-40ALA-1

< T
/ A
£ty

INTERVALBEN TER

.
_ < OUTER STATIONS

P, e

o~

IMTERVAL

-

“""::. ‘) - -
. _I'I o

| R

‘@ s

1]
=

DO 0OOOOO OO ® @O

-

S cmnen

-~

o

Section IV

B

\

AD-3 and AD-3Q Airplanes

Gun sight switch

Gun sight rheostat

Gun charging switch

Rocket selector switch

Rocket arming switch

AN/ASG-10A with interv. selector switch
Rudder pedal adjustment crank

Station selector switch

Intervalometer selector switch

Figure 4-1.

» .
#* g,
10.
11.

12.
*13.

Bomb arming switch

Bomb and rocket arming switch

Inner stations selector switch(es)
Bombs—smoke or flares safety switch(es)
Armament master switch

Gun camera switch

* AD-2 series only.
** AD-3 series only.
*** AD-3 and AD-3Q only.

Armament Control Panel
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altitude at which the Bomb Release switch (located on
the stick) is closed and may be made at any angle
between 15° and 60°. The Indicated Air Speed must
be greater than 250 knots before the Bomb Release
switch is pressed, and constant velocity should be
attained as nearly as possible.

b. When the point of aim and the air speed are satis-
factorily established, the Bomb Release switch is
pressed and held. The dive is continued toward the
target until the Indicator Lamp lights.

c. After the Indicator Lamp is lighted the pull-out
is initiated sharply, in such a manner that the target
disappears in a path parallel to the vertical line of the
sight reticule. Bombs, rockets or torpedoes are auto-
matically released during the pull-out at which time
the Indicator Lamp goes out and the Bomb Release
switch may be released.

d. If the pilot decides not to release he may let up
on the Bomb Release switch at any time before the
projectile is released and all circuits will be cleared
and ready for another run.

4-34. For the case of an aircraft carrying a mixed load
the correct adjustments for both types of missiles are
made by the ground crews before take-off. The pilot
can then select either bombs or rockets by:

a. Setting the Stick Length Offset Control Knob on
the Control Box at the correct place for the missile.

b. Setting the Transfer switch on the Control Box
to the desired position. The procedure then follows
as noted in paragraph 4-33.

4-35, AN/ASG-IOA WITH INTERVALOMETER
SWITCH (AD-3 and AD-3Q ONLY.) The “AN /ASG-
10A WITH INTERV” switch (figure 4-1, reference
5) has two positions “IN” and “OUT” indicating
whether or not the intervalometer is used with the
AN/ASG-10A equipment. These positions are not to
be confused with INNER and OUTER stations.

4-36. BOMB EJECTOR TEST SWITCH. This switch
(figure 4-2), located in the left-hand wheel well pro-
vides a means of checking the bomb ejector circuit.

4-37. OPERATION OF BOMBING AND
TORPEDO EQUIPMENT.

4-38. TESTING BOMB EJECTOR SYSTEM. Prior

to each flight, the bomb ejector circuit with a cartridge

installed in the bomb ejector should be checked as

follows:

a. Armament master switch—"OFE.”

b. Battery switch—"ON.”

c. Bomb ejector test switch—*“"CARTRIDGE.” If
test lamp lights, the circuit is complete. If it does not
light, proceed as follows:

d. Bomb ejector test switch—"LAMP.” If the test
lamp lights, the cartridge circuit is open and the cart-
ridge should be replaced. If the lamp does not light,
the lamp i¢ probably defective and should be replaced.

e. Repeat bomb ejector system check. If the lamp
fails to light in the “CARTRIDGE” position, the cart-
ridge circuit is open and should be checked.
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4-39. TO RELEASE BOMBS ELECTRICALLY.
(AD-2 SERIES AIRPLANES.)

a. Armament master switch—“"ON.”

b. Bomb safety switches—Set to “BOMBS” for
bombs to be released.

c. Bomb selector switch—Select bombs as desired.

Note

With all three safety switches set to “BOMBS,”
the bomb selector switch will release bombs
in the following sequence: right, left and
center, unless set to “ALL"” to salvo all bombs
being carried.

d. Bomb arming switch—Set as desired.

e. Station selector switch—Set as desired— (INNER
STATIONS)—and proceed as follows:

f. With station selector switch at “SINGLE PULSE,”
press the control stick bomb release switch for each
selected bomb release.

8- With station selector switch at “INTER,” set the
intervalometer selector switch to the desired “RE-
LEASES PER SECOND,” and hold control stick bomb
release switch depressed until all selected bombs are
released.

h. With station selector switch at “AN/ASG-10A
WITH INTERVALOMETER,” set the intervalometer
selector switch to the desired “RELEASES PER
SECOND,” and after indicated airspeed is greater than
250 knots, hold control stick bomb release switch
depressed until after completion of pull-out (see para-
graph 4-33.)

4-40. TO RELEASE BOMBS ELECTRICALLY
(AD-3 SERIES AIRPLANES).
a. Armament master switch—"ON.”
b. Bomb safety switch—“BOMBS.”
c. Bomb selector switches—"“TRAIN.BOMB OR
FLARES,” selecting bombs as desired.

Revised 1 July 1950
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Note

With all three selector switches setto “TRAIN
BOMB OR FLARES,” bombs will be released
in the following sequence: right, left and
center. If all three selector switches are set
to “LEFT,” “CENTER” and “RIGHT,” all
bombs will be salvoed.

d. Arming switch—Set as desired.

e. Station selector switch—Set as desired— (INNER
STATIONS)—and proceed as follows:

f. With station selector switch at “SINGLE PULSE”
press the control stick bomb release switch for each
selected bomb release.

g. With station selector switch at “INTERV” set
the intervalometer selector switch to the desired “RE-
LEASES PER SECOND,” and hold control stick bomb
release switch depressed until all selected bombs are
released.

h. With station selector switch at “AN/ASG-10A"
and AN/ASG-10A selector switch at “OUT,” depress
control stick bomb release switch after indicated air-
speed is greater than 250 knots and hold depressed
until after completion of pull-out (see paragraph
4-33).

i. With station selector switch at “AN/ASG-10A"
and AN/ASG-10A selector switch at “IN,” set the
intervalometer selector switch to the desired “RE-
LEASES PER SECOND,” and after indicated airspeed
is greater than 250 knots, hold control stick bomb
release switch depressed until after completion of
pull-out (see paragraph 4-33).

4-41. TO RELEASE BOMBS MANUALLY. Refer to
paragraph 3-39.

4-42, TO RELEASE TORPEDOES. Torpedoes are
released in the same manner as bombs (see para-
graphs 4-39, 4-40 and 4-41). No provisions are made
for depth setting from the cockpit.

4-43. TO OPERATE SMOKE TANKS.
(AD-2 SERIES AIRPLANES.)

a. Armament master switch—"0ON.”

b. Set either or both wing bomb safety switches to
“SMOKE OR FLARES.”

c. Set the bomb selector switch to “LEFT,”
“RIGHT” or “ALL” (to release smoke simultaneously
from both tanks).

Note
If a bomb is being carried on the fuselage
bomb rack, check to see that the center bomb
safety switch is “OFF.”

d. Press the control stick bomb release switch to
release smoke.

e. After the smoke tanks are empty, the tanks may
be dropped in the same manner as releasing bombs.

4-44. TO OPERATE SMOKE TANKS.
(AD-3 SERIES AIRPLANES.)

a. Armament master switch—"ON.”
b. Bomb safety switch—"“"SMOKE OF FLARES.”

Section IV
Paragraphs 4-40 to 4-54

c. Set either ar hoth wing bomb selector switches
to “TRAIN BOMB OR FLARES.”

Note
If a bomb is being carried on the fuselage
bomb rack, check to see that the center bomb
selector switch is in the center (OFF) position.

d. Press the control stick bomb release switch to
release smoke.

e. After the smoke tanks are empty, the tanks may
be dropped in the same manner as releasing bombs.

4-45. TO RELEASE OTHER EQUIPMENT CAR-
RIED ON BOMB RACKS. Other equipment carried
on the bomb racks, such as mines, 11.75-inch rockets,
flares, etc., is released in the same manner as bombs
(see paragraphs 4-39, 4-40 and 4-41).

4-46. ROCKET EQUIPMENT.

4-47. DESCRIPTION. Provisions are made for car-
rying 12 five-inch HVAR rockets, six under each
outer wing panel.

4-48. ROCKET LAUNCHERS. Mark 9 rocket
launchers, designed to carry 5-inch HVAR rockets,
are installed. The rockets are armed and fired elec-
trically by the pilot.

4-49. The MK 2 station selector provides for firing
rockets singly and in pairs. The selector jumps one
position each time the rocket release button is released
after firing.

4-50. ROCKET CONTROLS.

4-51. ROCKET SELECTOR SWITCH. The rocket
selector switch is located on the left-hand side of the
armament control panel (figure 4-1, reference 4).

4-52. ROCKET ARMING SWITCH. On AD-2 series
airplanes, the arming switch (figure 4-1, reference 5)
is located below the rocket selector switch. On AD-3
series airplanes, the bomb and rocket arming switch
(figure 4-1, reference 9) arms both the rockets (outer
stations) and the bombs (inner stations) simul-
taneously.

4-53, OPERATION OF ROCKET EQUIPMENT.

4-54. TO RELEASE ROCKETS.
(AD-2 SERIES AIRPLANES.)

. Armament master switch—"ON.”

a

b. Operate gunsight—See paragraph 4-10.

c. Rocket selector switch—As desired.

d. Rocket arming switch—As desired.

e. Station selector switch—As desired—(OUTER

STATIONS)—and proceed as follows:

f. With station selector switch at “SINGLE PULSE,”
press the control stick rocket release switch for each
selected rocket release.

g. With station selector switch at “INTER,” set
the intervalometer selector switch to the desired “RE-
LEASES PER SECOND,” and hold control stick rocket
release switch depressed until all selected rockets are
released.
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h. With station selector switch at “AN/ASG-10A
WITH INERVALOMETER,” set the intervalometer
selector switch to the desired “RELEASES PER
SECOND,” and after indicated airspeed is greater
than 250 knots, hold control stick rocket release
switch depressed until after completion of pull-out
see paragraph 4-33).

4-55. TO RELEASE ROCKETS.
(AD-3 SERIES AIRPLANES.)

a. Armament master switch—"“ON.”

b. Operate gunsight—See paragraph 4-10.

c. Rocket selector switch—As desired.

d. Bomb and rocket arming switch—As desired.

e. Station selector switch—As desired—(OUTER
STATIONS)—and proceed as follows:

f. With station selector switch at “SINGLE PULSE,”
press the control stick rocket release switch for each
selected rocket release.

g. With station selector switch at “INTERV,” set
the intervalometer selector switch to the desired “RE-
LEASES PER SECOND,” and hold control stick rocket
release switch depressed until all selected rockets are
released.

h. With station selector switch at “AN/ASG-10A"
and AN /ASG-10A selector switch at “OUT,"” depress
control stick rocket release switch after indicated air-
speed is greater than 250 knots and hold depressed
until after completion of pull-out (see paragraph 4-33).

i. With station selector switch at “AN/ASG-10A"
and AN /ASG-10A selector switch at “IN,” set the in-
tervalometer selector switch to the desired “RELEASES
PER SECOND,” and after indicated airspeed is greater
than 250 knots, hold control stick rocket release
switch depressed until after completion of pull-out
(see paragraph 4-33).

Note

The setting of the interval selector switch
indicates the number of releases per second
singly or in pairs when the intervalometer is
used.

The MK 2 Station Selector has no provision fox salvo.

4-56. OXYGEN EQUIPMENT.

4-57. GENERAL. Oxygen is supplied from one oxy-
gen cylinder located below the cockpit floor. In AD-2
and AD-3 airplanes oxygen is supplied to the pilot
by a cylinder of 295 cubic inches capacity, while in
AD-2Q and AD-3Q airplanes oxygen is supplied to the
crew from a cylinder of 514 cubic inches capacity.
The oxygen cylinder refill valve is located just below
the enclosure on the right-hand side of the airplane.
AD-2 airplanes 122210 thru 122294 and AD-2Q air-
planes 122366 thru 122370 incorporate a remote
cylinder shut-off valve control (figure 1-4, reference 3)
and a diluter-demand regulator (figure 1-4, reference
1) to the left and aft of the pilot’s seat. A composite
diluter-demand regulator panel (figure 1-4, reference
22) is provided on AD-3 series airplanes on the left-
hand control console. On AD-2 series airplanes, a
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blinker flow indicator and the oxygen system pressure
gage (figure 1-4, reference 22) is provided on the left-
hand console panel. On AD-2Q airplanes the diluter-
demand oxygen regulator with blinker flow indicator
attached is installed to the left of the RCM operator.
On AD-3Q airplanes a composite diluter-demand
oxygen regulator is located to the left of the RCM
operator.

4-58. OXYGEN REGULATOR CONTROLS.

4-59. AIR VALVE KNOB. In the “NORMAL OXY-
GEN?” position of the air valve knob, diluted oxygen
is supplied upon demand. The amount of dilution de-
pends upon cabin altitude up to 30,000 feet, above
which 100% oxygen is supplied. Turning the control
to “100% OXYGEN" supplies undiluted oxygen upon
demand regardless of altitude.

4-60. SAFETY PRESSURE BUTTON. By manually
depressing the button marked “Safety Pressure,” a
pressure of 13+ inches of water is delivered to
the mask. Safety pressure shall be used at all times,
when above 35,000 feet. Safety pressure should not
be used routinely at lower altitudes since the use of
safety pressure reduces the effectiveness of the air
diluter and causes increased oxygen consumption.

WARNING

The safety pressure button must be pulled up
whenever the oxygen mask is not in use,
otherwise there will be a continuous flow of
oxygen from the regulator which will exhaust
the supply and in the presence of oil or grease
will cause a violent explosion.

4-61. EMERGENCY LEVER. This lever is installed
only on the diluter-demand type regulator (see para-
graph 4-57) and is normally in the full clockwise
position. When turned fully counterclockwise, it over-
rides the other controls and supplies a continuous
flow of undiluted oxygen. The flow pressure is con-
siderably greater than that supplied by the “SAFETY
PRESSURE” button. Using emergency oxygen ex-
hausts the supply very rapidly.

4-62. PREFLIGHT CHECK. The following items
should be checked at regular intervals when the air-
plane is on the ground, and whenever possible before
flights in which oxygen is likely to be used, to assure
proper functioning of the oxygen system:

a. On the diluter-demand type regulators, check to
see that the regulator emergency valve is closed.

b. Onthe composite diluter-demand type regulators,
check to see that the safety pressure button is up (OFF).

c. Connect the lower end of the composite discon-
nect into the personnel gear console receptacle at the
left of the seat. Check leak tightness of the oxygen
connections as follows:

d. Insert a spare mask tube connector, AN 6043,
into the breathing tube connector at the personnel
gear receptacle.
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e. Blow gently into the open end of the disconnect.
If the system is tight a definite resistance should be
felt.

f. If the blowing pressure dissipates, leakage exists.
Check the disconnect, regulator outlet elbow and
breathing tube hose clamps for tightness. If leakage
still persists, replace the regulator.

g. Put on the mask. Check the mask fit by placing
the thumb over the disconnect at the end of the mask
tube and inhale lightly. If there is no leakage, the mask
should adhere tightly to the face and a definite resist-
ance to inhalation should be encountered. If the mask
leaks, tighten the mask suspension straps. DO NOT
USE A MASK THAT LEAKS. The characteristics of
the A-13A mask are such that with the breathing tube
sealed by the thumb, after the first inhalation, the ex-
halation valve may remain open. In testing, release
the thumb after each inhalation.

h. Fully engage the mating portions of the discon-
nect coupling to connect the mask to the personnel
gear receptacle.

i. Breathe several times with the regulator air valve
in both “NORMAL OXYGEN" and “100 PERCENT
OXYGEN” positions to check regulator operation
and observe the flow indicator for “blink,” verifying
the positive flow of oxygen.

4-63. OPERATING INSTRUCTIONS. The follow-
ing procedures should be followed when oxygen is
used during flight:

...................
vvvvvvvvvvvvvvvvvv

' CAUTION |

------------------

PV Yy
La A

In order to properly support the personnel
gear adapter it will be necessary to sew fasten-
ers on the pilot’'s and RCM operator’s flying
suits or life vests as shown in figure 1-8.
Failure to use these fasteners may cause foul-
ing and damage to the adapter.

a. Connect the ring on the upper end of the adapter
to the loop eye-snap on the flying suit.

b. Fasten the lower end of the adapter to the flying
suit by means of the buckle sewn to the suit. The free
lower end of the adapter should be kept as short as
will permit satisfactory engagement with the recep-
tacle.

c. Plug the lower end of the adapter into the per-
sonnel gear receptacle at the left of the seat.

d. On AD-2 and AD-2Q airplanes noted in para-
graph 4-57, check to see that the cylinder valve is
open. The pressure gage on all airplanes should read
1980 psi if the cylinder is fully charged.
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inhale light. If there is no leakage, the mask should
adhere tightly to the face and a definite resistance to
inhalation should be encountered. If the mask leaks,
tighten the mask suspension straps.

------------------
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-------------------

With diluter-demand type regulator, never ob-
struct free flow of oxygen from the regulator
while the emergency valve is open.

4-64. The following should be checked frequently
while on oxygen:

a. Cylinder pressure gage for oxygen supply.

b. Oxygen flow indicator for flow of oxygen through
regulator.

c. Mask fit for leak tightness.

d. In event of loss of radio communication, check
the personnel gear receptacle to see that the connector
is plugged in.

WARNING

Oxygen supply is also dependent on this dis-
connect.

4-65. EMERGENCY CONDITIONS.

a. Should symptoms occur which suggest the onset
of anoxia, proceed as follows: on AD-2 and AD-2Q
airplanes having a straight diluter-demand type regu-
lator, slowly rotate the "EMER” valve control counter-
clockwise to obtain the minimum flow of 100 percent
oxygen required and descend below 10,000 feet. On
all airplanes having composite diluter-demand type
regulators, immediately depress the “SAFETY PRES-
SURE” button and descend below 10,000 feet. If for
any reason a constant flow of oxygen is not obtained
by “EMER” or “SAFETY PRESSURE,” activate the
oxygen bailout equipment and descend below 10,000
feet.

b. Whenever excessive carbon monoxide or other
noxious or irritating gas is present or suspected, re-
gardless of altitude, the air valve should be turned to
“OFF” or 100 PERCENT OXYGEN,” and undiluted
oxygen used until the danger is passed or the flight is
completed.

c. Do not exhaust supply cylinder below 300 psi
except in an emergency.

d. The following table may be used to determine
the amount of oxygen available at various altitudes.

DURATION (MAN-HOURS)
AIR VALVE “ON” AIR VALVE “OFF”
(Normal Flow) (100% Oxygen)

e. Set the air valve to “NORMAL OXYGEN" for all AD-2 AD-2Q  AD-2 AD-2Q
normal flight conditions. ALTITUDE AD-3 AD-3Q AD-3 AD-3Q
f. Put the mask on. Fully engage the mating por- 10,000 5.1 8.8 0.65 1513,

tions of the disconnect couplings to connect the mask 15,000 4.8 8.3 0.80 1.43
to the personnel gear connector and plug the con- 20,000 3.9 6.6 1.03 1.80
nector into the gear receptacle. 25,000 2.4 4.1 1.35 2.33
g. To check the mask fit, squeeze the mask tube and 30,000 1.8 3.1 1.75 3.03
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4-66. Should brief removal of the mask from the face
be necessary at high altitude, the following procedure
should be used:

a. Take three or four deep breaths of 100 percent
oxygen (air valve set to “OFF” or 100 PERCENT
OXYGEN").

b. Hold breath and remove mask from face.

c. As soon as practicable, replace mask to face and
take three or four deep breaths of 100 percent oxygen.

d. Reset the air valve lever to the normal operating
position.

Note
The emergency valve on diluter-demand regu-
lators should be closed at all times except in
an emergency, and then it should be opened
slowly to minimum flow required.

4-67. HEATING SYSTEM.

4-68. PILOT’S COMPARTMENT. Air is taken in
through an intake duct on top of the fuselage just
forward of the cockpit and circulated through a heater
muff around the exhaust stacks and then to the dis-
tributor valve (see figure 4-3). The distributor valve
control (figure 1-6, reference 20) is located to the
right of the pilot and provides for three positions:
“OFF,” “WINDSHIELD & CABIN" and the auxiliary
position “ALL TO WINDSHIELD.” Intermediate heat
can be obtained by placing the control in any desired
intermediate position.

4-69. RCM COMPARTMENT. The RCM operator’s
compartment is provided with a separate heating sys-
tem (figure 4-3). The heater wiring system is safetied
through a switch on the left landing gear so that
whenever the airplane is resting on the gear, the heater
circuit is inoperative. Fuel for the heater is supplied by
the engine-driven fuel pump. The heater control knob
is located on a panel above the RCM equipment and
incorporates the following positions: “VENT AIR,”
“HEATER ON,” and “HEAT.” The control knob
should be on the “VENT AIR” side of “HEATER
ON” whenever heated air is not required. Within 90
seconds after the control knob is moved to “HEATER
ON” position, during flight, heat will be supplied to
the RCM operator’s compartment. Moving the control
knob towards “HEAT” progressively increases the
amount of heat being delivered to the heater outlets.
An automatic thermoswitch serves to prevent exces-
sive outlet temperature by stopping the fuel flow to
the heater.

4-70. VENTILATING SYSTEM.

4-71. PILOT’S COMPARTMENT. Air taken in from
the intake duct is rcuted directly to a diffuser outlet at
the firewall (see figure 4-4). The amount of air flow
is controlled by the “VENTILATOR” lever (figure
1-6, reference 19) directly to the right of the pilot’s
seat. An additional air outlet (eyeball) is provided on
the right-hand console panel, which may be adjusted
to direct the flow of air over the upper portion of the
pilot’s body (see figure 1-6, reference 4).
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4-72., RCM COMPARTMENT. Ventilating air from
an air scoop (see figure 4-4) flows to a diffuser to
cool the electronic equipment and the RCM operator.
The amount of air flow is controlled- by the hedt and
vent control knob. An auxiliary air outlet (eyeball) is
provided on the heat and vent contrel panel, to direct
additional air to the upper portion of the RCM oper-
ator. Full ventilation is obtained by moving the heat
and vent control knob to “VENT AIR.” Progressively
less ventilation is obtained as the control knob is
moved toward the “HEATER ON" position where
all air is shut-off except for a small quantity required
to prevent accumulation of carbon monoxide in the
compartment.

4-73. WINDSHIELD DEGREASING SYSTEM.

4-74. GENERAL. A windshield degreasing system is
provided for improved visibility. A momentary con-
tact control switch (figure 1-4, reference 17) is located
on the right-hand side of the instrument panel. The
one pint of degreasing fluid provided permits approxi-
mately 30 seconds of continuous degreasing. How-
ever, for normal degreasing, only a few seconds at a
time are required. Yawing the airplane will assist the
degreasing operation.

WARNING

Close canopy before degreasing windshield.
Fluid will enter the cockpit area with the
canopy open.

4-75. ELECTRONIC EQUIPMENT.

4-76. GENERAL. The electronic equipment in these
airplanes is listed in the Electronic Equipment Chart,
figure 4-5.

4-77. RADIO CONTROLS. Console controls for all
radio equipment are installed on the right-hand con-
sole panel (figure 1-6) except for the AN /APS-4 radar
equipment (figure 1-4, reference 11), which is located
on the left-hand console. The master switch and vol-
ume control (figure 1-6, reference 27) for various
units of communcation and navigation equipment is
also on the right-hand console.

4-78. OPERATING INSTRUCTIONS.

4-79. ON ENTERING THE COCKPIT.

a. Insert the microphone and headset plugs into the
personnel gear adapter (figure 1-11). As a secondary
provision, it is possible to connect the microphone
and headset to the CX922 /AR coil cord jack on the
seat back at the pilot’s left shoulder.

Note

Make certain that the plugs are fully engaged.
Revised 1 July 1950
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Section IV
Paragraphs 4-79 to 4-87

Paragraph
Covering
AD-2 AD-2Q AD-3 AD-3Q Designation Type Range Operator Operation
x x x X AN/ASG-10A  Electric bombing — Pilot 4-26
x x x x AN/ARC-1 VHF Horizon Pilot 4-80
- = - X AN/ARA-8 Homing adapter 8 to 32 miles  Pilot 4-84
X x X x AN/ARC-5 Range receiver 75 miles Pilot 4-89
X X x x AN/ARR-2A  Navigation receiver ~Horizon Pilot 4-91
b x X x AN/APX-2A  IFF Horizon Pilot 4-94
x X X x AN/APS-4 Radar search Indicated on
equipment Pilot 4-98
X x x x AN/APN-1 Radio altimeter 0-400 feet or
0-4000 feet  Pilot 4-106
- x - x AN/AIC-4 Intercommunication — Crew 4-110
- x - - AN/APR-1 Search receiver Horizon RCM 4-112
- x - - AN/APA-11 Pulse analyzer — RCM 4-115
- x - - AN/APA-38 Panoramic adapter — — RCM 4-121
- X - - MX /356A Electric window
dispenser — RCM 4-125
- = - X Chute Manual window
dispenser — RCM 4-127
- - - x AN/APR-9 Search receiver Horizon RCM 4-129
- - - x AN/APA-70  Radar homing — RCM 4-142
- - - x AN/APA-64  Pulse analyzer — RCM 4-147
Figure 4-5, Electronic Equipment Chart

b. After the engine is running and the generator is
charging properly (1500 rpm or over) or with an ex-
ternal 24-volt power source connected, turn the radio
master switch “ON” to furnish power to all radios.
Adjust the volume control as necessary. Allow approxi-
mately one minute for the equipment to warm up.

c. The AN/ASG-10A electronic bombing equip-
ment should be tested before take-off and adjustments
made for the type of missile to be released. This should
be done by the ground crew in accordance with pro-
cedures given in “The Operator’s Manual for Bomb
Director MK 1 Mod. 2, AN/ASG-10A” CO NAVAER
16-58-524. All other equipment should be checked as
noted in the following paragraphs.

4-80. AN/ARC-1 EQUIPMENT.

4-81. TO RECEIVE. Advance the radio volume con-
trol on the “MASTER” unit for normal reception.
Turn the guard-main switch on the “VHF” control
unit, to the "BOTH” position and rotate the channel
selector switch to the desired channel. At the con-
clusion of reception reduce the volume as necessary
by means of the radio volume control on the “MAS-
TER” unit.

4-82. TO TRANSMIT. Rotate the guard-main switch
on the “VHF” unit to “MAIN T/R” and rotate the
channel selector switch for transmission on any one
of the nine channels. Commence transmission by
pressing the throttle switch and talking into the
microphone.

4-83. PRECAUTIONS. The pilot should acquaint
himself with all pre-set controls and equipment and

not try to readjust them in flight.

4-84. AN/ARA-8 (HOMING ADAPTER) RADIO
EQUIPMENT—AD-3Q ONLY.

4-85. GENERAL. The AN/ARA-8 homing adapter is
used in conjunction with the AN /ARC-1 (VHF) radio
equipment to provide the pilot with a means of homing
on any transmitted carrier wave within the frequency
range of 120 to 140 megacycles. The equipment con-
sists of the MD-34/ARA-8 modulator keying unit,
control console, NAF216341-1 antenna relay and
NAF49984-1 junction box.

4-86. HOMING ADAPTER MODULATOR KEY-
ING UNIT. The MD-34/ARA-8 modulator keying
unit contains a 28-volt motor, a coaxial double-leaf
switch, and a rocker-arm-and-cam assembly. The cam,
which is geared to the motor to turn at approximately
50 rpm, is double cut to key to character D (— - -)
on one side of the coaxial switch and the character
U (— —) on the other side of the switch. The unit is
supplied with power from the main d-c bus, and is
controlled by a manual switching arrangement in the
control console.

4-87. HOMING ADAPTER CONTROL CONSOLE.
The control console for the AN/ARA-8 radio is
mounted in the pilot’s right-hand control console. It
contains a three-position toggle switch marked
“HOMING-COMM-TRANS,” a two-position toggle
switch marked “CW-MCW?” and a volume control
knob. A guard on the “HOMING-COMM-TRANS”
switch prevents accidental movement of the switch to
“TRANS.” L
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1. Receiver antenna socket 19. AN/ASG-10A gyros

2. Transmitter antenna socket 20. RCM door jettison control handle
3. Window dispenser and circuit breaker panel 21. AN/ASG-10A computer

4. Altimeter 22. AN/APR-1 spare tuning unit

5. F-27/UPR wave trap 23. Condenser

6. AN/APA-11 unit 24. A-c motor alternator

7. Heating and ventilation control knob 25. Microphone foot-switch

8. Ventilator (Eyeball) 26. Battery

9. AN/APA-38 unit :

27. AN/APN-1 radio altimeter

10. Canteen stowage 28. Filter F-65/A

11. Utility receptacle and cigarette lighter

12. Receiving antenna switch and patch panel 29. Filter F-66/A

13, ICS tbnieo) bo¥ pRicSR 30. AN/ARC-5 radio

14. Civil date clock 31. AN/ARR-2A radio

15. AN/APR-1 with tuning unit 32. AN/ARC-1 radio

16. AN/APR-1 spare tuning unit 33, RCM compartment heater

17. Data case 34. Inertia reel cable

18. AM-40/AIC-4 amplifier 35. AN/APQ-2A alternate power supply

Figure 4-6 (Sheet 2 of 2 Sheets). RCM Compartment—AD-2Q Airplanes
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4-88. HOMING ADAPTER ANTENNA RELAY.
The RE-13 /ARA-8 (modified) antenna relay is located
on the right-hand side of the radio compartment. It
connects the antenna cable of the AN/ARC-1 radio
equipment to either the composite blade antenna or
the modulator keying unit depending on whether
“COMM"” or “"HOMING" is selected at the control

console.
4-89. AN/ARC-5 EQUIPMENT,

4-90. TO RECEIVE. Turn the tuning knob on the
“RECVR” unit to the desired frequency and adjust
the “SENS” control for normal operation. THIS
CONTROL SHOULD BE SET FOR THE MINIMUM
REQUIRED FOR RECEPTION TO AVOID INCOR-
RECT COURSE INDICATIONS. When operation is
concluded turn the “SENS” control to a minimum.

4-91. AN/ARR-2A NAVIGATION RECEIVER.

4-92. Turn the “CHAN SEL” knob on the “NAVIG”
unit to the assigned channel number. Turn the “NAYV-
VOICE” switch to “NAV.” Adjust the “SENS” knob
to produce a usable weak signal or, if the desired
signal cannot be heard, to a fairly strong background
hiss. If a signal is present, adjust the pitch control for
a pleasing, audible tone. Readjust the “SENS” knob
to keep the signal rather weak. When the operation
is completed turn the “SENS” knob to its lowest output.

4-93. SIMULTANEOUS RECEPTION. With the-navi-
gation receiver in operation as described, adjust the
controls on the “RECVR” and “NAVIG” units and
adjust the "COMM VOLUME” control on “MASTER”
panel as required. The “GUARD-BOTH-MAIN T/R”
switch on the “VHF” units should be in the “BOTH”
position so that the guard channel and the main T/R
channel will be monitored simultaneously. The out-
puts of all three receivers are now being fed simul-
taneously into the headphones.

4-94. AN/APX-2 IFF EQUIPMENT.
4-95. TO START EQUIPMENT. Rotate the master
control switch, on the IFF control unit, clockwise

away from the “OFF” position and set it in the desired
operating position.

4-96. TO STOP EQUIPMENT. Rotate the master
control switch, on the IFF control unit, to the extreme
counterclockwise position marked “OFF.”

4-97., CHECK-OFF LIST.

a. SELECTOR SWITCH. Move to a designated
position, which is usually position *1.”

b. FOR G-BAND OPERATION. Throw the “G-
BAND?” switch, on the IFF console unit, to the "CONT”
position or flip it to the “TMPRY” position.

c. FOR INT OPERATION. Throw the “INT”
switch on the IFF console control unit, to the “INT”
position or hold it momentarily in the “TMPRY”
position.

d. FOR ROO OPERATION. Rotate the master con-
trol switch, on the IFF console control unit, to the
“ROOSTER” position. (Only by specific direction of
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the Commanding Officer and only if a specified ROO
adjustment has been made inside the transmitter-
receiver unit by a maintenance crew.)

e. FOR DISTRESS OPERATION. Push the guard
latch, on the IFF console control unit, to the right
(tilting it up) and rotate the master control switch to
the “EMERGENCY” (extreme clockwise) position.
See paragraph 3-37.

f£. TO DESTROY THE TRANMITTER-
RECEIVER UNIT. (See paragraph 3-37.)

4-98. AN/APS-4 RADAR EQUIPMENT.
4-99. INITIAL CHECK OF SETTINGS.

a. "RADAR-BEACON"” switch—"RADAR.”

b. “SEARCH-INTERCEPT” switch—"SEARCH.”

c. “"RANGE” switch—Second position from the left.

d. “TILT” switch—Zero tilt position.

e. “GAIN” switch—Full counterclockwise.

f. “OFF-HOLD 1 MIN-RUN” switch—"OFE."”

g “INTENSITY” knob—Full counterclockwise.

h. “TUNE” knob—Center.

4-100. TO START EQUIPMENT. Throw the “OFF-
HOLD 1 MIN-RUN" switch to the “HOLD 1 MIN”
position. After an interval of at least one minute (two
to three minutes in extreme cold), throw the switch
to the “RUN" position.

4-101. TO STOP EQUIPMENT.

a. “OFF-HOLD 1 MIN-RUN” switch to “OFE.”

b. “INTENSITY” control—Full counterclockwise.

¢. "GAIN” control—Full counterclockwise.

4-102. CHECK-OFF LIST.
4-103. IF SURFACE TARGETS ARE SOUGHT.

a. “OFF-HOLD 1 MIN-RUN” switch—"HOLD 1
MIN.”

b. “"RADAR-BEACON” switch—“"RADAR.”
c. “SEARCH-INTERCEPT” switch—*“SEARCH.”

d. “RANGE” switch—Second position from the
left.

e. "TILT” control—One position to the left of the
zero tilt position,

f. “GAIN” control—45° to the left of vertical.
g- “TUNE” control—Center.

h. One minute after turning the “OFF-HOLD 1
MIN-RUN" switch to “HOLD 1 MIN” (two or three
minutes in extreme cold), turn it to “RUN.”

i. Turn the INTENSITY control to illuminate mod-
erately the indicator screen.

j. Adjust “TUNE” and “GAIN” controls.

4-104. IF AIR TARGETS ARE SOUGHT.

a. “OFF-HOLD 1 MIN-RUN” switch to “HOLD
1 MIN.”

b. “RADAR-BEACON" switch—"RADAR.”

c. “"SEARCH-INTERCEPT” switch—"INTER-
CEPT.”
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B

. "RANGE"” switch—First position from the lefi

(]

"TILT” control—Zero tilt position,

L |

“GAIN" control—45" 1o the left of verucal
g. "TUNE" control—Center.

h. One minute after turning the "OFF-HOLD 1
MIN-RUN" switch to "HOLD 1 MIN" (two or three
minutes in extreme cold), turn it to "RUN.”

i. Turn the INTENSITY control to a position 1o
illuminate moderately the indicator screen,

j- Adjust "TUNE" and "GAIN" control.

k. Operate the "TILT" control for optimum re-
sults.

4-105. IF BEACON HOMING IS DESIRED.

a, "OFF-HOLD 1 MIN-RUN" switch to "HOLD
1 MIN."”

b. "RADAR-BEACON" switch--"BEACON."

c. "SEARCH-INTERCEPT" switch—"SEARCH.”

d. "RANGE" switch—Extreme right position or the
next position to the left.

e. "TILT” control—Zero tilt position.

f. "GAIN" control—45" to the left of vertical.

g. "TUNE" control—Center.

h. One minute after turning the “OFF-HOLD 1
MIN-RUN" switch to "HOLD 1 MIN" (two or three
minutes in extreme cold), turn it to "RUN.”

i. Turn the INTENSITY control to illuminate
moderately the indicator screen.

j. Adjust “TUNE" and "GAIN" control.

4-106. ANJ/APN-1 RADIO ALTIMETER SET.

4-107. TO START EQUIPMENT. To commence
operation turn the power switch located on the radio
altitude indicator o "ON.”

4-108. TO STOP EQUIPMENT. Turn the power
switch counterclockwise.

4-109. CHECK-OFF LIST.

a. Alilow one minute for the tubes to heat and ob-
serve that the indicator has moved from its sub-zero
stop position to some other position indicating that
the equipment is energized.

Go0es
0
>
c
=
o}
4

.................

When the airplane is resting on the ground,
the indicator pointer may not indicate zero
alditude.

b. Set range switch located on the radio altitude in-
dicator io the desired altitude range.

¢. Set limit switch located on the AN/APN-1 con-
sole panel for the altitude at which the limit indicator
light, which is installed adjacent to the indicator, will
operate.

Revised 1 July 1950

* Section IV
Paragraphs 4-104 10 4-113

WARNING

The HIGH RANGE of the altimeter must
never be used when flying at alttude within
the LOW RANGE or when lunding,.

4-110. AN/AIC-4 INTERPHONE EQUIPMENT.

4-111. Interphone equipment is provided on AD-2Q
and AD-3Q airplanes only. The pilot's interphone
console (figure 1-6, reference 31) is on the right- f§
hand console panel. The interphone equipment is in
operation whenever the master radio switch is "ON"
and the interphone control switch is at "NORMAL."
In case of interphone failure, the interphone switch
should be wrned to "ALTERNATE." This by-passes
the interphone completely and gives receiver avdios
directly to the pilot without amplification at reduced
level,

4-112. ANJ/APR-1 SEARCH RECEIVER.

4-113. OPERATING PROCEDURE.

a. See that the tuning unit covering the frequency
range desired is in position, that the headphones are
plugged in, and that all the power and antenna cables
are properly connected.

b. See that the R-F switch, located on the left-hand
side of the fuselage adjacent to the RCM operator’s
seat, is set for operation for the antenna covering the
range of the runing unit in use.

¢. Turn the PWR-OFF switch to the “PWR" posi-
tion. Allow a ten minute warm-up period. An audible
hiss will be noted in the absence of a signal. This is
an indication that the unit is in operation.

d. The HET-OFF switch should be in the “OFF”
position, unless it is desired to receive unmodulated
CW signals.

e. The I.F. GAIN control should be at the maximum
clockwise position with the AVC switch in the "AVC”
(or “"ON”) position. This will automatically control
the output of the receiver, and maintain that output
constant, while the input may vary in strength. In
certain cases, it is desirable to remove this function
and resort to manual gain control. This is accom-
plished by turning the AVC switch to the “"OFF”
position, and operating the LF. GAIN control.

Note

Fxtreme care should be used while receiving
a signal to keep the manual gain control at
as low a setting as possible, so that the tuning
meter will not read over half scale. If this is
not done, overloading will take place in the
receiver which may give false indications,
and false information, as to the character-
istics of the received signal.

f. When using manual tuners, turn the tuning knob
until the signal is received. Frequency of the received
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1. RCM equipment circuit breaker panel. 12. Canteen holder
2 ID-ZZG/{APR-Q ingicamr panel 13. Data case
3. C-122A/APS-4 radar control console 14. CV-43/APR-9 mixer amplifier
5 S 526/APR-9 remote control unit 15. ID-228A/APA-64 indicator panel
3. Ausimeter Kk 16. C-387/AIC-4 interphone control panel
6. Elapsed time cloc : PO :
7. AN/APA-70 indicator panel 17. RCM receiver input selector switch
8. ID-11/APS-4 indicator panel 18. Window dispenser control unit
9. AM-5/APS-4 indicator panel 19. D-c circuit breaker panel

10. AN/ASG-10A gyros 20. Generator control panel

11. AN/ASG-10A computor 21. A-c test jacks

Figure 4-7 (Sheet 1 of 2 Sheets). RCM Compartment—AD-3Q
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1. Window package stowage
2. RT-18/ARC-1 transmitter-receiver modified for
AN/ARA-8

Figure 4-7 (Sheet 2 of 2 Sheets).

signal can be read directly on the dial. To check the
signal for the correct frequency, see paragraph 4-106.

g. When using the sector sweep tuners, set the
AUTO-MANUAL switch to the “"AUTO” position.
The tuner will automatically tune through the range
selected, reversing itself when reaching its end fre-
quency. The possibility of missing a weak signal can
be reduced by regulating the SPEED control. As soon
as a signal is detected, switch the tuner to the "MAN-
UAL” position and rune the signal in manually.

WARNING

Do not op.erate the tuner manually with the
MANUAL-AUTO switch in the “AUTO”
position.

Section IV
Paragraphs 4-113 to 4-114

Lo O

3. CX-922/AR microphone headset extension
4. RF-38A/APA-64 pulse analyzer

RCM Compartment—AD-3Q

4-114. USE OF F-27/UPR WAVE TRAP TO DE-
TERMINE EXACT SIGNAL FREQUENCY OF IN-
COMING SIGNAL.Sometrouble has beenexperienced
in determining the exact frequency of incoming signals
because of spurious responses generated in the equip-
ment in the presence of strong signals. By the use of
a wave trap, which is located on the left-hand side of
the fuselage adjacent to the RCM operator’s seat, and
which is inserted between the antenna and the re-
ceiver, the exact frequency of the signal is determined.

a. The switch on the wave trap must be kept in the
“OUT” position until a signal is received. When it is
desired to measure the carrier frequency of a signal,
the switch must be in the “IN" position.

b. Move the tuning slider downward from the high
frequency end of the stub. If no null is encountered
before reaching the 700 mc. calibration point, the
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. To determine the actual pulse repetition frequency
when the correct single trace is tound, muldaply the
frequency indicated at the P.R. FREQUENCY (K.C.)
control by 1000 and increase or decreasc the resulting
number by the percentage indicated by the INCRE-
MENT P.R. FREQUENCY control. Determine dhe
actual pulse repetition frequency as illustrated in the
tollowing example.

Example

The P.R. FREQUENCY (K.C.) control points
to 1.90 and the INCREMENT P.R. FRE-
QUENCY control indicates + 2 percent,
The correct P.R.F. may be determined as
follows: 1.90 X 1000 = 1900 pulacs per
second. T'wo percent of 1900 is 38. 1900 +
38 - 1938 pulses per second, which is the
correct P.R.E. within plus or minus 5 per-
cent.

k. The number of stattonary waces seen on the
screen always has some definite relationship to the
PR.F. However, the usable rraces in determining
P.R.F. are one, two, three and four. The following
table gives the relationship between the statonary
lines and the ratio of actua! P.R.F. to the indication
at the P.R. FREQUENCY conrtrol as well as the num-
ber of steps required to reach the actual P.R.F.

Radio Acrual

P.R.F. 1o
Oscilloscopic Indication Turn Switch
Pattern on PR, o Right Turn Switch
Stationary FREQUENCY For One o Right
Lines (K.C.) Less Line For P.R.F.*
This is P.R.F.
except as nored
1 131 0 in (1) below
2 2:1 7 or 8 T or 8-
3 3:1 4o0r5 12or 13
i 4:1 2or3 15 or 16

* The relationships ns shown in the two columns o the right
are only approximate and adjusting the INCREMENT P.R.
FREQUENCY contrul to actually find the desired trace re-
quires care.

I. Other single traces may be found when the P.R-
FREQUENCY (K.C.) control is adjusted to the right
of the true indicating single trace so that if a single
trace is found quickly without going through the se-
quence of operations outlined in paragraphs (g.)
through (k.) above it will be necessary to make a
check to find if it is true or spurious. This check con-
sists of turning the P.R. FREQUENCY (K.C.) control
seven or eight steps to the left. If proper adjustment
of the INCREMENT P.R. FREQUENCY control at
cither of these two steps shows two tracks, then the
frequency indicated when the single trace was ob-
tained was the true P.ILF.

m. The method of checking back eighrt or nine steps
from a single trace tv a double trace to be sure the
single trace is correct may not be applied below a
P.R.F. of 400 because of limitations of the indicator.
When a single trace appears with the P.R. FRE-
QUENCY (K.C.) control adjusted between **.20" and

Section IV
Paragraphs 4-118 to 4-122

“ 41, it will have to he assumed that this is the true
trace and the P.R.F. established accordingly,

4-119. TO OPERATE AS A CATHODE-RAY
OSCILLOSCOPE.

a. Artach Cord CG-259 /AP o “-PULSE INPUT.”
Throw the PULSE POLARITY swith to =" (left
position},

b. Turn the MODI OF OPERATION switch to
“OS8C."

¢. Turn the TRIGGER GAIN control to minimum,

d. Adjust the INTENSELY control to obrain the
required trace brilliance.

e. Adjust the PULSE DURATION control for hori-
zontal centering.

{. Connect the test probe to the point where the
signal is to be checked. Adjust the VIDEO GAIN
control.

g. Selecr the sweep frequency. Ser the SW. FREQ.
RANGE (CY) switch poinier to approsimace che fre-
quency desired. Turn cthe SW.FREQ. FINE control to
select the trequency required 1o stabilize the pattern
on the screen. (With iius control, frequencies above
and below those indicated by the SW. FREQ. RANGE
(CY) switch posiuon may be obtained and overlapping
of frequencies between the switch positions is there-
by provided.;

4-120. TO ADJUST THE PILOT LAMP. Rotate the

lens assemblv slightly clockwise or counterclockwise

to obtain the desired brighiaess.

4-121. ANJAPA-38 PANOKAMIC ADAPTER.

4-122, STARTING AND STOPPING
EQUIPMENT.

a. To start the cquipment, place the POWER switch
in the "ON" posiion,

b. Turn on the search recerver (paragraph 4-100)
and rotate its g7 conrols o their minimum posi-
tions.

¢. Adjpw. the veraeal posaion ol the baseline so
that iv apicees «Nacent o0 and shighty above, the
calibrarted e o the screen

d. Adjusi the lerus of the adaprer for the sharpest
possible tise.

e. Centerthe baseline horzorially so that it projects
equaliy beyond both sides o the screen,

f. Adjus: the intensity so that the crace is brilliant,
yet nct so brilijant ac o produce halation on the
screen.

3 CAUTION

Dersossiordespossvel

Radda st e it N“"‘é

Do rot wmper with the semi adjustable con-
trols on the chassis Adjusument of these
controls is to be handlc! unly by main-
tenance personicl

g- To stop the equipu: nt, piice ithe POWER switch
in the “OFF” position.
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4-123. NORMAL PANORAMIC OPERATION.

a. Turn on the equipment. (See paragraph 4-122.)
Wait about 20 seconds for the panoramic baseline to
appear.

b. Turn the adapter GAIN control up about half-
way, rotate the SWEEP control fully clockwise, and
rotate the PAN-P.R.F. switch to the “PAN" position.

c. If the band to which the receiver is tuned is fairly
well “POPULATED,” signal deflections of various
amplitudes should now be visible on the cathode-ray
tube screen. If not, rotate the tuning dial of the re-
ceiver until signals appear.

d. Tune in any station on the receiver, using phones
or the pulse analyzer. This station will produce a
deflection that should be located DIRECTLY OVER
THE ZERO MARKER ON THE PANORAMIC
SCREEN. If the deflection is not centered, proceed as
follows (steps e. through i.):

Note

Steps (e.) through (i.) must be accomplished
in the order given.

e. Tune in the station on the receiver as accurately
as possible.

f. Rotate the adapter SWEEP control almost fully
counterclockwise.

g. Center the “spread out” peak by manipulating
the CENTER FREQUENCY control.

h. Rotate the adapter SWEEP control fully clock-
wise.

i. If the peak is not centered above the ZERO on
the screen, rotate the HORIZONTAL POSITION
control until it is centered.

j. Always use as low a gain setting on the panoramic
adapter as possible while still being able to see the
weak stations heard on the receiver. If high gain is
used, the noise level, as evidenced by random, jumpy
deflections all over the screen, will also be high.

Noise deflections produce confusion since it is some- -

times difficult to differentiate between noise and signal.

k. The panoramic adapter is now ready for normal
panoramic reception. Signals may be interpreted in
terms of frequency, single strength, interference, modu-
lation, etc.

4-124, P.R.F. DETERMINATION OPERATION.

a. Turn on the equipment. (See paragraph 4-122.)
Wait about 20 seconds for the panoramic baseline to
appear.

b. Turn the adapter GAIN control up about half-
way and rotate the PAN-P.R.F. switch to the P.R.F.-1
position. If no pulses appear on the trace, tune the
receiver slightly until they appear.

c. The pulses should appear as fairly pointed de-
flections moving across the screen.

d. Rotate the PAN-P.R.F. switch to the “PAN"
position, reduce the sweep to ZERO, and center the
received signal accurately as described in paragraph
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4-123. Return the switch to the P.R.F.-1 position.

e. Slight retuning of the receiver or the CENTER
FREQUENCY control of the adapter may be necessary
to return the pulse pattern to the center.

f. Slowly rotate the SWEEP-P.R.F. control until a
steady pattern of pulses is obtained. If there are a large
number of pulses, rotate the switch to the “P.R.F.-2”
position. Always endeavor to get a pattern of few pulse
peaks rather than many.

g. Count the pulses. The SWEEP-P.R.F. control
must be adjusted so that the baseline under each of
the pulses is OPEN. Spurious results if counts are
taken when the baseline is closed under the pulses.
Furthermore, if a pulse deflection appears on the return
trace, it MUST be counter.

h. Read the dial of the SWEEP-P.R.F. Find this read-
ing on the horizontal axis (abscissa) of the calibration
charts provided with the instrument. Follow the verti-
cal axis (ordinate) to the curve which applied to the
setting of the switch, either P.R.F.-1 or P.R.F.-2 and
read the frequency from the ordinate axis. NOW
MULTIPLY THIS FREQUENCY BY THE NUMBER
OF PULSES COUNTED IN (g.) above. The figure
thus obtained is the pulse-rate frequency (P.R.F.) of
the received signal.

Note
The panoramic screen gives no indication of
pulse width and should not be used for this
purpose.

4-125. MX-356/A AUTOMATIC WINDOW
DISPENSER.

Note
Installed on AD-2Q only.

4-126. OPERATING PROCEDURE. The MX-356/A
window dispenser is mounted on the right-hand wing
bomb rack. On AD-2Q airplanes, the window dis-
penser controls are located on the left-hand side of
the fuselage adjacent to the RCM operator’s seat. On
AD-3Q airplanes, the controls are located on the
window dispenser and circuit breaker control panel
in front of the RCM operator’s seat. The dispenser
is operated by placing the switch in the “ON” position
and advancing the rheostat from the “OFF” position
until the signal light blinks on, indicating that the
packages are being dispensed. The rheostat may then
be set at the desired speed to dispense the window
packages in accordance with the mission to be per-
formed. The following table gives the approximate
rate of packages dispensed at the various settings of
the rheostat. A check of the dispensing rate may be
made by counting the flashes on the signal light over
an interval of 15 seconds and multiplying the count
by four to ascertain the rate per minute.
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PACKAGE DISPENSING RATES

Approximate
Rheostat Setting

Approximate Rate in
Packages per Minute

OFF 0
4 on 15
5 on 25
% on 35
Full on 45

4-127. MANUAL WINDOW DISPENSER.

4-128. Packages may be dispensed manually on
AD-3Q airplanes through a chute located adjacent to
the RCM operator’s seat. The packages are stowed
to the right and aft of the RCM operator’s seat.

4-129. RCM EQUIPMENT.

4-130. GENERAL. The AN/APR-9 RCM equipment
is a superheterodyne radio receiver used to detect and
determine the frequency of radar and radio signals
within the frequency range from 1,000 to 10,750
megacycles. The received signals are presented aurally
by means of a headset, and visually by means of a
panoramic oscilloscope which displays a 20-mega-
cycle band of frequencies. Provisions are made for
remote operation. This frequency range is covered by
means of four R-F tuners, only one of which can be
used at a time. The equipment consists of six major
units: mixer-amplifier CV-43/APR-9, indicator
ID-226/APR-9, remote control C-426/APR-9, power
supply PP-336/APR-9, power supply PP-337 /APR-9,
and one of the following R-F tuners:

Tuner

R-F tuner TN-128/APR-9
R-F tuner TN-129/APR-9
R-F tuner TN-130/APR-9 4300 to 7350 m-c

R-F tuner TN-131/APR-9 7050 to 10,750 m-c

4-131. The range covered by each of the tuners over-
laps the range of its neighboring tuner by 300 mega-
cycles. The signals received are displayed on the
cathode-ray oscilloscope in indicator ID-226 /APR-9
or may be heard through the head phones. In addition,
two video outputs are available for connection to
Direction Finding and Signal Analysis equipment
should further analysis of the signals be necessary.
The frequency and type of modulation of the received
signals may be accurately determined, and character-
istics such as pulse repetition rate, pulse width, scan-
ning rate and warble may be estimated.

4-132. CONTROLS. All controls necessary for the
operation of the equipment are located on the C-426/-
APR-9 remote control panel and ID-226/APR-9 in-

I dicator panel (figure 4-7, references 2 and 4)
located in the radar operator’s compartment.

Frequency Range

1000 to 2600 m-c
2300 to 4450 m-c
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Operating personnel are cautioned against
attempting to make adjustments of control
points within the units. Changing the settings
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will result in misalignment and faulty opera-
tion of the equipment.

4-133. REMOTE CONTROL C-426/APR-9. The
function of the controls and indicating devices and
their markings on the panel of remote control C-426/-
APR-9 are as follows:

a. “"POWER OFF-ON.”—Switch controls applica-
tion of power to the entire equipment.

b. “SECTOR SWEEP-MANUAL.” —Switch permits
selection of manual tuning or automatic sector-sweep
tuning.

c. "MAN. TUNE RAISE-LOWER.”—S8Switch man-
ually controls the raising or lowering of the receiver
tuned frequency.

d. “BAND SWITCH.”—Indicates the band of fre-
quencies covered by the R-F tuner in use.

e. “SECTOR SWEEP—HIGH LIMIT.” —Moves the
upper pointer along the KMC dial to select the upper
frequency limit for automatic sector-sweep tuning.

f. “SECTOR SWEEP—LOW LIMIT.”—Moves the
lower pointer along the KMC dial to select the lower
frequency limit for automatic sector-sweep tuning.

g. “I-F ATT'N.”—Varies the gain of the i-f ampli-
fier of the receiver. It is calibrated in approximate
decibels (db) below maximum gain.

h. “BANDWIDTH WIDE-NARROW.”—Selects
either “WIDE"” bandwidth with panoramic presenta-
tion, or “NARROW?” bandwidth which permits sepa-
ration of closely spaced signals for direction-finding
or pulse analysis.

i. “FIXED OSC.—OFF.”—Turns the fixed oscillator
on or off. The fixed oscillator is used as an aid in
accurate tuning, and as an attention-directing device
for emphasizing the presence of a signal when
searching.

j. “CRYSTAL CURRENT"” meter.—Normally reads
mixer crystal current (full scale reading is 4 ma).

k. “PRESS FOR LINE VOLTS.”—Switch when
pressed causes “CRYSTAL CURRENT" meter to read
the a-c power line voltage.

1. “AGC-OFF SWITCH.” —Turns on or off the auto-
matic gain control.

m. “AUDIO GAIN.”—Varies the audio output of
the receiver.

n. "PANEL LIGHTS.”—Varies the brilliance of
the lights on the panel, KMC dial and meter.

o. “BFO-OFF.”—Turns the beat frequency oscil-
lator “ON"" or “OFFE.”

4-134, INDICATOR ID-226/APR-9. The function
of the controls and indicating devices, together with
their markings on the panel of indicator ID-226/-
APR-9 are as follows:

a. “H. GAIN.” —Varies the gain of the horizontal-
deflection amplifier and hence the length of the trace
on the cathode-ray tube screen.

b. “FOCUS.” —Adjusts the focus of the trace on the
screen.
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c. "V. CENT.”—Adjusts the vertical centering of
the trace.

d. "H. CENT."—Adjusts the horizontal centering
of the trace.

e, "INTENSITY.” —Adjusts the brightness of the
trace on the scope.

f. “INT. MOD.”—Adjusts the amount by which
signals brighten the trace.

g. "KILOMEGACYCLES” indicator.—Provides a
direct reading of the frequency to which the receiver
is tuned.

h. "PANEL LIGHT.” - Adjusts the brilliance of the
light which illuminates the "KILOMEGACYCLES”
indicator.

i. “"RESET” Switch, Reset Control and Synchroniz-
ing Lamp.—These controls, which are located under
the cover marked “RESET,” provide means for prop-
erly aligning the “"KILOMEGACYCLES"” indicator
with the R-F tuner in use.

4-135. OPERATING PRECAUTIONS.

WARNING

Application of power to radar set AN/APR-9
results in voltages which are dangerous to
life. Adjustments or repairs which neces-
sitate removal of the unit dust covers should
be attempted only by qualified maintenance
personnel, who must observe all safety regu-
lations at all times. '

4-136. If the equipment fails to operate normally,
turn the "POWER" switch to "OFF,” and replace the
defective unit with a new unit.

4-137. STARTING AND PREFLIGHT
CHECKING THE EQUIPMENT.
4-138. PRELIMINARY CONTROL SETTINGS.

a. See that the Controls on remote control
C-426/APR-9 are set as follows:

Control Setting
“POWER" “OFF”
“SECTOR SWEEP-
MANUAL" "MANUAL”
“FIXED OSC.” “*OFF"
“I-F ATT'N” Maximum clockwide (0 db)
“"BANDWIDTH"” “WIDE”

“BAND SWITCH" Set to frequency range cor-
responding to R-F tuner in
use.

!QOFF!!

Maximum clockwise
“"PANEL LIGHTS”  Maximum clockwise

"“BFO” “OFF”

b. See that "PANEL LIGHT” control on indicator
ID-226 /APR-9isinits maximum (clockwise) position.

4-139. STARTING THE EQUIPMENT. After ret-

“AGC”
“AUDIA GAIN”
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ting the controls as indicated in the preceding para-
graph, throw the "POWER" swirch to "ON.” Allow

about one minure for warm-up time.

WARNING

The application of power to the equipment
results in very high voltages which are dan-
gerous to life. Personnel must observe all
safety regulations at all times.

4-140. PREFLIGHT CHECKS. The operator should
make the following preflight checks before placing
the equipment in tactical operation:

a. Depress the “PRESS FOR LINE VOLTS" switch.
The line voltage as indicated on the “CRYSTAL
CURRENT" meter should be approximately 115 volts.

b. See that the panel lights on both indicator
ID-226 /APR-9 and remote control C-426/APR-9 are
lit. These lights in the remote control C-426/APR-9
indicate the presence of d-c supply voltages in the
equipment, while the light in indicator ID-226 /APR-9
shows the presence of a-c. Adjust the lights for the
desired brilliance by means of the "PANEL LIGHTS”
controls on each unit.

¢. Plug headphones into the “AUDIO OUTPUT"”
receptacle on the panel of mixer-amplifier CV-43/-
APR-9, or wherever it may appear in the intercom-
munication system, and check for the presence of
noise.

d. Turn the "AUDIO GAIN" control on remote
control C-426/APR-9 until the noise is at a satis-
factory level.

e. About one minute after the application of power
to the equipment, check for the presence of a trace
on the oscilloscope.

f. Adjust the “INTENSITY” and “FOCUS” con-
trols on the indicator ID-226/APR-9 panel to obtain
a well-defined horizontal trace of reasonable brilliance.

g. Adjust the “V. CENT.” control so that the oscil-
loscope trace is about ¥ inch below the center of the
screen.

h. Adjust the “H. GAIN” and “H. CENT.” controis
until the oscilloscope trace occupies nearly the whole
width of the tube and is centered in the tube.

i. Set the "BAND SWITCH" so that the range of
frequencies exposed is correct for the R-F tuner in use
as listed in paragraph 4-177, L.

j- Open the cover marked “RESET" on the indicator
ID-226/APR-9, and hold the *“MAN. TUNE" switch
in the “LOWER” position until the synchronizing
lamp on indicator ID-226/APR-9 lights.

k. Set the remote frequency indicator (“KILO-
MEGACYCLES") to the proper reading as follows:

I. Determine which of the four R-F tuners is in use

and select the corresponding alignment frequency
from the following list:
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Alignment

R-F Tuner Frequency Range Frequency

TN-128/APR-9 1.00to 2.60 kmc  1.00 kmc
TN-129/APR-9 2.30 to 4.45 kmc  2.30 kmc
TN-130/APR-9 4.30 to 7.35 kmc  4.30 kmc

TN-131/APR-9 7.05 to 10.75 kmc 7.05 kmc

m. Hold the “RESET” switch in the “COARSE”
position and rotate the “RESET” tontrol until "KILO-
MEGACYCLES” dial indicates approximately the
alignment frequency selected. Then hold the “RESET”
switch to the “FINE” position and rotate the “RESET”
control until the dial indicates the alignment frequency.
Release the “RESET” switch and close the "RESET”
cover.

n. Hold the “MAN. TUNE" switch in the “RAISE”
position and observe the “CRYSTAL CURRENT”
meter reading as the receiver is continuously tuned
over its tuning range. The meter indication should
remain above 10 throughout the range.

0. Throw the “"SECTOR SWEEP-MANUAL” switch
to “SECTOR SWEEP” and, by watching the “KILO-
MEGACYCLES” indicator, check to see that the
receiver frequency is swept back and forth approxi-
mately between the frequences indicated by the point-
ers on the KMC dial.

p- Return the “SECTOR SWEEP-MANUAL” switch
to “MANUAL.”

q. Tune in a signal from an external source to check
operation of the antenna and preselector circuits. The
equipment is now ready for operation.

4-141. STOPPING THE EQUIPMENT. To stop the
equipment at any time, throw the “POWER” switch
on remote control C-426/APR-9 to “OFE.”

4-142, HOMING EQUIPMENT.

4-143. GENERAL. The purpose of the AN/APA-
70A homing equipment is to provide a visual indica-
tion by means of which an aircraft pilot can direct his
aircraft toward a radar or other signal source operating
in the frequency range of 1000 to 4500 mc. The
equipment is so designed that signals picked up by
the antennas are fed through the AN/APR-9 receiver
operating in conjunction with the switching unit
SA-148/APA-70 and ultimately appear as visual in-
formation on the approach indicator ID-24 /ARN-9.
The correct interpretation of the position of the cross
pointers of this meter gives the pilot accurate in-
formation in azimuth for homing on the source of
the received signal,

4-144, STARTING AND STOPPING THE
EQUIPMENT.

4-145, GENERAL. Make sure that the “ON-OFF”
switch located on the front panel of the switching
unit SA-148 /APA-70, is in the “ON” position. The
complete equipment is then turned “ON" or “OFF”
by the switch which operates at the extreme counter-
clockwise position of the “SENSITIVITY” control
located on the control unit C-473 /APA-70 (figure 4-4,
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reference 22) located in the radar operator’s compart-
ment.

4-146. STARTING PROCEDURE.

a. Allow eight to twelve minutes for warm-up before
expecting accurate indications.

b. Set the left-hand selector switch of control unit
C-473 /APA-70 to "HOMING.”

c. Set the right-hand selector switch of control unit
C-473/APA-70 to “OFFE.”

d. Turn “SENSITIVITY” knob to the clockwise
limit.

e. Plug headset into audio output receptacle on the
C-643 /APR-9 or into the intercommunication system
if RCM receiver output is selected therefrom.

f. Tune receiver AN/APR-9 until a signal is heard,
and note frequency.

g. Tune the signal using the signal strength pointer
as a tuning indicator.

h. If the signal is subject to side variation in signal
strength and direction, change the heading of the air-
craft to obtain a steady signal.

i. If the signal strength pointer goes above the hori-
zontal reduce the “SENSITIVITY” setting on the
C-426/APR-9 control box to bring it down to about
one-quarter deflection and then readjust tuning for
accurate setting; tune for maximum signal.

j- Turn the “AVC” switch on control unit C-426/
APR-9 to the “"AVC” position and proceed to homing
operation. Fly to maintain zero indication on the
“RIGHT-LEFT” meter pointer.

4-147. PULSE ANALYZER EQUIPMENT.

4-148. GENERAL. Pulse analyzer equipment
AN /APA-G4A is used to indicate directly, by means of
individual meters, the pulse width (PW) and pulse
repetition frequency (PRF) of received radar trans-
missions. The indicators are capable of retaining the
PW and PRF of the radar pulse bursts for an interval
sufficient to enable recording of the information pre-
sented. Successive pulse bursts automatically clear the
indicators and indicate the new PW and PRF of the
received signals. The meters may be reset manually at
any time by the operator to erase stored readings. If
two simultaneous pulse bursts are received, proper
readings may be obtained by use of the radar receiver
sensitivity control, provided one of the bursts has a
greater amplitude. The equipment consists of two
major units, the RF-38A/APA-G4 analyzer, and the
ID-228A /APA-64 indicator. The pulse analyzer, used
with the AN /APR-9 radar receiver, will operate from
positive or negative pulses. An input switch enables
adjustment for pulse polarity.

4-149. CONTROLS.

4-150. GENERAL. To increase the accuracy of read-
ings, range switches are provided for both the “PW”
and “PRF” meters. These multiply the indications by
factors of four for “PW,” and of two or tén for “PRE.”
The scales overlap and cover the following ranges:
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a. "PW"—0.5 to 5.0 microseconds (X1)
2.0 to 20 microseconds (X4)
b. “"PRF”"—50 to 500 p.p.s. (X1)
100 to 1000 p.p.s. (X2)
500 to 5000 p.p.s. (X10)

4-151. The “PW” and “PRF” meters are provided
with scales which correspond to the "RANGE” switch
settings. The switches on the indicator front panel
have the following functions:

a. Power switch.—Energizes the complete equip-
ment,

b. "PW” range switch.—Selects proper range scale
on PW meter.

¢. “"PRF” range switch.—Selects proper range scale
on PRF meter.

d. Reset switch.—Manually clears both “PW" and
“PRF"” meters of stored readings. To operate, press
down and release.
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4-152. OPERATION OF PULSE ANALYZER
EQUIPMENT.

a. Set the "POWER"” switch to “ON” and allow
approximately five minutes for the tubes to reach stable
operating temperatures.

b, Clear the “PW"” and “PRF"” meters by means of
the “RESET" switch.

¢, Operate the range switches to the proper scales
to provide the greatest accuracy of reading. If the
meter indication is off scale, use the highest range, If
no readings are obtained under known conditions of
pulse burst reception, check the operation of the radar
receiver and adjust the sensitivity if necessary. Care
should be taken in adjusting the receiver sensitivity
to prevent receiver noise from producing erroneous
reading. Receiver gains should be adjusted to a point
just below a point required to produce meter readings
when no signal is present.
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APPENDIX 1|
OPERATING CHARTS

A-1. FLIGHT PLANNING.

A-2. FLIGHT OPERATION CHARTS. The follow-
ing pages contain charts to be used as a guide to the
planning of operations. Charts provided are a Take-
off, Climb, and Landing Chart and a set of Flight
Operation Instruction charts which covers the prob-
able gross weight range for the stated configuration.

A-3. GENERAL.

a. The methods of computing flight time, fuel re-
quirements, and range vary, depending on the type of
operation and mission planned. These instructions
cannot possibly cover all the types of possible opera-
tion, but they do cover the more common types likely
to be encountered, as for example, simple continuous
flight at fairly constant power or a bombing mission
with allowances for combat operation.

b. The Flight Operation Instruction Charts have
been set up so that ranges in Column I are for Maxi-
mum Continuous (Normal Rated) Operation, which
gives the maximum airspeed possible with an indefinite
time limit on the engine. Progressively greater range
is obtained as one moves from Column I toward
Column V with a corresponding decrease in airspeed.

c. Within the limits of the chart, airspeed is obtained
at a sacrifice in range, and in a like manner, range is
increased with a sacrifice in airspeed. It should be
noted that the fuel required and the flying time for a
given mission depend mainly on the airspeed desired.
By selecting a higher altitude, a higher true airspeed
is obtained, and the flight time is shortened. This will
not affect the range, since all power settings listed
within a column are set up to approximately the same
air miles per pound of fuel at each altitude.

d. The approximate airspeed desired is determined
by weighing the urgency of the mission against the
range required.

A-4. MAXIMUM ENDURANCE OPERATION. If it
is desired to operate the airplane at the conditions for
minimum fuel consumption (maximum endurance)
the airplane should be flown as indicated on the
Maximum Endurance Flight Operating Instruction
chart, figure A-8. It is recommended that 1400 rpm
be used and the manifold pressure adjusted to provide
the power necessary for the flight speeds. This engine
speed may not be sufficient to supply full generator
load, therefore, unnecessary electrical loads should be
turned off.

A-5. Endurance is greatest at sea level and diminishes
with altitude so that the lowest practical altitude
should be used if maximum endurance is required. In
the event a higher altitude is specified, the above in-
dicated airspeeds should still be used in order to
assure the greatest endurance at the given altitude.

A-6. USE OF THE CHARTS. The simplest type of
mission to plan is one in which the flight is continuous
at constant altitude, and the desired cruising power
and airspeed are reasonably constant. This is known
as a ‘'single stage flight.”” An example of the use of
the charts for this type of mission appears at the bot-
tom of each Flight Operation Instruction Chart; how-
ever, the following general information may be of
value.

a. Assuming the range to be flown is known, choose
the altitude at which the flight is to be made. The main
factors in the choice of altitude are weather conditions,
oxygen requirements, and the approximately true air-

speed desired.

b. Enter the Climb Data Chart (figure A-7) at the
chosen altitude and the approximate gross weight of
the airplane before take-off, and read the fuel used in
climb to this operating altitude,

Note

Allowances have been made in the Climb Data
Chart for warm-up and take-off as well as fuel
used in climb.

c. Determine the fuel reserve desired and add this
to the climb allowance. No allowances have been made
in the Flight Operation Instruction Charts for wind,
navigational ervor, or other contingencies. No allowance
has been made for combat or formation flight. The allow-
ances to be made for each of these items will be dictated
by local doctrine.

d. Add allowances made in (b) and (c), and sub-
tract this total allowance from the fuel available in the
airplane before starting the engines. The result is the
value to be used in entering the chart.

e. Select the appropriate Flight Operation Instruc-
tion Chart corresponding to the approximate gross
weight of the airplane before take-off and to the ex-
ternal load items carried. Alternate external loadings,
if applicable, are listed in the notes at the bottom of
each chart.

f. Find the figure in the fuel column of the chart
equal to (or just below) the amount of fuel determined
in (d) to be available for flight.

g. Read horizontally to the right or left and select a
range value equal to (or just above) the number of air
miles (with no wind) to be flown.

h. Mover vertically down the column, and opposite
the chosen altitude, read the RPM, M. P., Mixture
setting, and Blower setting. The airplane may be
flown using values contained under operating data in
any column to the right; however, this will result in
the mission being accomplished at a sacrifice in air-
speed but with an increase in fuel economy.

RESTRICTED 65



Appendix |
Paragraph A-7

A-7. A little more complex, but very common, type
of operation is one for which the airplane gross weight
is considerably higher when cruising out than when
cruising back. This because of bombs dropped, empty
drop tanks released, and the large weight of fuel con-
sumed during cruise out on long missions. In such a
problem, the following general comments may be
helpful:

a. The appropriate Flight Operation Instruction
Chart corresponding to the approximate gross weight
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and external load items for each phase of the mission
(cruise out and cruise back) should be for that phase.

b. In making a fuel allowance for climb to cruise
back, the value taken from the Climb Chart of the
cruise back altitude may be decreased by 320 lb., the
amount of the warm-up and take-off allowance.

c. Fuel used in climb from one altitude to another
may be obtained by subtracting the “‘fuel used” entries
in the Climb Chart for the two altitudes and at the ap-
proximate gross weight.

A
i

PARALLEL TO FLIGHT PATH

.

\_ "_.5':— A\ \ ‘

20° sHouLoER \. ‘ \

»
-

FRAGMENT RESISTANT ARMOR
PLATE PROTECTS THE PILOT, THE
OIL COOLER, AND THE LOWER
ENGINE SECTION FROM "FLAK"

ORIGINATING WITHIN SHADED AREAS

Figure A-1. Protection from Gunfire Diagram
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FLAPS DOWN—-GEAR DOWN FLAPS UP—GEAR UP
Power ON Power OFF Dive Brakes Closed Dive Brakes Open
I.A.S. Correction Correction I.A.S. Correction Correction
(Knots) (Knots) (Knots) (Knots) (Knots) (Knots)
70 Deduct 3 Add 1 100 Add 3
80 Deduct 3 Add 1 150 Add 2 Deduct 6
90 Deduct 2 Add o 200 Add 3 Deduct 8
100 Deduct 2 Add o 250 Add 4 Deduct 10
110 Deduct 2 Add o 300 Add 4 Deduct 12
120 Deduct 3 Add o 350 Add 5
130 Deduct 5 Add 1 400 Add 6
Notes
1. These calibrations represent the airspeed posi- 2. In steep dives with the brakes open, the altimeter

tion error and give the corrected indicated air-
speeds for a given reading of the cockpit airspeed
indicator assuming zero scale error for the in-

strument itself.

can read as much as 500 feet too HIGH due to
position error and lag. The pilot should make
allowance for this error if the altimeter is being

used to determine terrain clearance.

STALLING SPEEDS CALIBRATED (KNOTS)

Figure A-2. Airspeed Installation Correction Table
100
FLAPS UP GEAR UP—{_ —
90 < =
N ]
>/
e i —
&0 _— "] ]
o T 1]
L~ " 4—*""‘—’—
T T
70 e < =
\ L —FLAPS FULL DOWN 40 GEAR DOWN
| r‘
N\
&5 -FLAPS DOWN 25° GEAR DOWN
50
12000 13000 14000 15000 16000 17000 18000
GROSS WEIGHT — LBS.
Figure A-3. Stalling Speed vs. Gross Weight Relationships
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AIRCRAFT MODEL(S) ENGINE MODEL (S)

POWER PLANT CHART

VALUES ARE FOR LEVEL FLIGHT WITH RaM.

AD-2 SERIES PROPELLER (S) R3350-26W OR
AD-3 SERIES R3350-26WA
AD-4 SERIES AEROPRODUCTS A-642-G5/M20B-162-0
OR A-642-G8/M20A-162-0
oiL | oiL| oL
GAUGE FUEL 3 | MAXIMUM PERMISSABLE DIVING RPM: 3120
READING PRESS. r;esfﬂﬁﬁgﬁ% T.Fg"“ MINIMUM RECOMMENDED CRUISE RPM: 1400
DESIRED 20 70 |35(3)| 85
01L @RADE: (S)1120 (W)1100
BAIHOM 2 ol . FUEL BRADE: 115/145(4)
MINIHUM 19 65 |30 30
1DLING 13 15
WAR EMERGENCY MILITARY POWER OPERATING NORMAL RATED MAX IMUM CRUISE
(COMBAT EMERGENCY) (NON-COMBAT EMERGENCY) CONDITION (MAX1HUM CONTIRUOUS) (NORMAL OPERATION)
5 MINUTES 30 MINUTES TIME LIMIT UMLIMITED UNLIMITED
260°¢C 260°C MAX. CYL. HD. TEMP, 245% 230°c
NORMAL OR RICH NORMAL (5) HIXTURE NORMAL NORMAL (5)
2900 (LOW) 2600 (HIGH) | 2900 (LOW) 2600 (HIGH) R. P. M. 2600 2200
wanif. | sueer- | FueL | mamir. | sueer- | ruec ) rg: PRESSURE | S | wanir. | sueer- | roel®®| mwanir, | sorer- | roel'®
PRESS., | CHARGER |LBS/MIN.| PRESS. |CHARGER [LBS./MIN, -c' ALTITUDE 'r- PRESS. | CHARGER |LBS./HR.| PRESS. | CHARGER|LBS./HR.
-55,0| 40,000 FT. |[-67.0
-550| 38,000 FT. |-67.0
-55.0 36,000 FT. |-67.0
-52.4| 34,000 FT. |-s2.3
-48.4| 32,000 FT. |[-s5.1
F. T HIGH |158 -4, 30,000 FT. |-wg.0| F. T HIGH | 915 F.T. HIGH | 480
F T HIGH |17.0 -40.5( 28,000 FT. |-w.8| F. T HIGH [1000 F.T. HIGH | 540
F.T HIGH | 192 -36.5| 26,000 FT. |-3a.7| F. T HIGH [1090 F.T. HIGH | 590
F. T HIGH |21.2 -32.5( 24,000 FT. |-26.5| F. T HIGH |I270 F.T. HIGH | 650
F. T HIGH |234 -28.6| 22,000 FT. [-19.4] E. T HIGH [1510 32.0 HIGH | 680
F.T HIGH |255 -24.6/ 20,000 FT. |-12.3| F. T HIGH (1525 3z2.0 HIGH | 670
F T HIGH [274 -20.7| 18,000 FT, |-5.2]| 465 HIGH [I1580 32.0 HIGH | 660
51.5 HIGH |300 -16.7| 18,000 FT. 2.0(465 HIGH [I615 F.T. LOW 655
F. T. HIGH | 245 F T LOW |28.2 -12.7| 14,000 FT. 91| F.T. LOW |[I265 305 LOW | 670
F.T. HIGH | 26.5 F.T LOW |[304 -8.8] 12,000 FT., | 1.2 F.T. LOW [I1500 305 LOW 680
|20 I HIGH | 286 F.T. Low |[324 -4.8| 10.000 FT. | 23.4] F.T. LOW |1720 305 LOW 680
F.¥ LOW | 268 F. T. LOwW |345 - 0.8 B8.000 FT. | 30.5| 45.5 LOW [1780 305 LOW 625
F.T. LOW | 288 54.5 LOwW | 370 3.1 6.000 FT. |37.6|45.5 LOW [IT60 305 LOow 595
F.T. LOW | 308 545 LOW |374 7.1 4,000 FT. | w.7|455 LOW |1700 305 LOW 575
61.5 LOW | 325 545 LOW |374 1.0 2,000 FT. |s51.8|455 LOW |1700 305 LOW 555
61.5 LOW | 325(6)| 545 | LOwW |372(6)|1s.0] SEA LEVEL | s9.0| 455(4)| LOW [1640(6)|30.5(4)| LOW 540(6)
GEMERAL MOTES
(1) LBS/MiN: APPROXIMATE POUNDS PER MINUTE PER ENGINE
(2) LBS/HR: APPROXIMATE POUNDS PER HOUR PER EMGINE FOR COMPLETE CRUISING DATA SEE APPENODIX |
NOTE: TO DETERMIME COMSUMPTION IK GPH DIVIDE
F.T.: MEAMS FULL THROTTLE OPERATION. FUEL IN CBS/HR BY 8.

TAKE-OFF CONDITIONS: CONDITIONS TO AVOID:

S6.0 [N HG. WP, 2900 RPM, RICH MIXTURE,

CYL. TENP. 260°C. WOME

SPECIAL NOTES

(3) FOR ENGINES WHICH HAVE NOT BEEN MODIFIED TO INCORPORATE THE LOWER PRESSURES, CORRECT PRESSURES ARE:
ENGINE DATA PLATE OM MOSE SECTION GIVES APPLICABLE PRESSURES.

FOLLOWING LIMITS ARE TO BE OBSERVED WHEN USING GRADE 100/130 FUEL:

MINIMUN = 50, MAXIMUM = 60.

()

TARE OFF: &6.0 IN.

MILITARY: 88.0 IN.

NORMAL: 0.5 IN.
MAX, CRUISE: 29.0 IN.
LOW BLOWER ONLY.

HG., 2900 RPM, RICH MIXTURE

HG., 2900 RPM, WORMAL MIXTURE
HG., 2600 RPM, WORMAL MIXTURE
HG., 2200 APM, MORMAL MIXTURE

(3)
(&)

IF CYLINDER TEMPERATURES LIMITS CANNOT BE MAINTAINED IN NORMAL, MOVE MIXTURE TO RICH POSITION.
FUEL CONSUMPTION WAS WOT BEEN INCREASED ABOVE TEST DATA.

DATA AS OF 12 DEC w9 BASED ON  CONTRACTOR'S FLIGHT TEST REPORT 26 SEP 48 AND NATC COMBAT EVALUATION REPORT I5 NOV W9.

Figure A-4. Power Plant Chart
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Figure A-6 (Sheet 2 of 2 Sheets). Angle of Attack Relationships
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Take-Off, Climb and Landing Chart
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Figure A-7 (Sheet 1 of 2 Sheets).
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Take-Off, Climb and Landing Chart

Figure A-7 (Sheet 2 of 2 Sheets).
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