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Published under joint authority of the Commanding General, 
Army Air Forces, the Chief of the Bureau of Aeronautics, and 

- the Air Council of the United Kingdo1n 

THIS PUBLICATION MAY BE USED BY PERSONNEL RENDERING 
SERVICE TO THE UNITED STATE$ OR ITS ALLIES 

Navy Regulations, Article 7 5 Vz, concains the foUow­
iog paragraphs relating co the handling of restricted 
matter: 

1 b) Rest•·icted mauer ma·y be disclosed to persons of 
discretion in the Government service when it appears 
ro be in the pub I ic i nreresr. 

f c) Restricted matter may be disclosed, under 
special circumstances, ro persons not in the Gov· 
ernmeot service when it appeMs to be in the public 
interest. 

The Bureau of Aeronautics Circular Letter No. 12- 4 3 
further states: 

Therefore, ;r is requestl!d that :~II naval activities 
check their own ·local regulations and procedures 
to make sure that handbooks, sen ·ice instruct ions, 
and other l'estricted technical publica! ions are actually 
being made available to both civi lian and enlisted 
personnel who have use for them . 

P aragrapn 5 (d ) of Army Regulation 380-5 relative 
to the handling of restr:icted printed matter is quoted 
be:ow: 

1 d ) Dissemination of restricted ma11er.-The in· 
formation conrained in restricted documents and the 
essential characteristics of restricted material mav be 
given to any person known 10 be in th~ servict~ of the 
United States aud to persons of tmdo11bted loyalty and 
discretion who are co9perati•1g iu G"'eru•IU•Jt W3r~. 
but will not be communicated to tbe public or to the 
press except by authoriz!:i miliury public r2lations 
agenctes. 

These instructions permit the issue of restricted pub­
lications to civilian contract and other accredited 
schools engaged in training personnel for Gove.rn­
ment work, to civilian concerns contracting for over· 
haul and repair. of aircraft or a.ircraft accessories, and 
to similar commercial organizations. 

• ------------- LIST OF REVISED PAGES ISSUED-------------. 

NOTE.-A heavy black vectical line ro the left of the text on revised pages indicates the extent 
of the re,•ision. This line is omirted where more chan 50 percent of the page is involved. 

Title, authorization 

Addendum I 

Pages I,II 

ADDITIONA.L COPIES OF THIS PUBUCATION MAY BE OBTAINED AS FO:..LOWS: 

AAF ACTIVITIES.-Submit requisitions to the Commanding General, Fairfield Air Service Command, Patterson 
Field, Fairfield, Ohio, Attention: Publications Distribution. Branch, in accordance with AAF Regulation No. S-9. 
Also, for details of Technical Order distribution, see T . 0. No. OQ-25-3. 
N AVY ACTIVTTIES.-Submit requests to the Chief, Bureau of Aeronautics, Navy Department, Washington, D. C. 
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SECTION I 

DESCRIPTION 
1. AIRPLANE. 

a. GENERAL.- The PBM-5 JS a two engine, high 
wing, medium range fly ing boat which may be used 
as a patrol, bomber, or torpedo airplane. T he approx· 
imate overall dimensions are: lengrh, 79 feet, 10 
inches; height, 28 fc..-et, lO inches; and span 118 feet. 
The normal gross weight is 56,000 pounds. 

b. ACCESS TO AlRPLANE. 

(1) ON BEACH.-A waist hatch is provided in 
each side Clf the hull about 5 feet forward of the second 
step. Both hatches can be unlocked from the outside, 
and a shore ladder is scowed in the aft hull compart· 
menr for reaching the ba!Cb. 

(2) IN WATER.-When the airplane is water· 
borne, access may be made through either rhe waist 
hatches as indicated in the preceding paragraph, or 
through the two bow batches. The entrance hatch 
on the right side locks from the outside, while the 
anchor hatch on the left is secured from within. 

c. HULL ARRANGEMENT. (See figure 2.)-The 
hull is divided into five water-tight compartmentS by 
bulkheads provided with water-tight doors. The how 
compartment contains the bow turret and the bomber's 
station. Aft of the bow compartment to approximately 
three feet forward of the leading edge of the wi ng, 
the butt is divided inco two floor levels. The upper 
floor is the flight deck which contains a raised pilot's 
control station at the forward end with sears for the 
pil.ot on the left and co-pilot on the right; a naviga­
tor's station on the left behind the pilot; a scat be· 
tween the pilot and the navigator's table for the 
Radar operator; a radio operator's station on the right 
behind the t'O·pilot; and a flig ht engineer's station at 
the aft end of the Right deck. The lower level is the 
galley compartmem . Directly aft of the flight deck is 
the fuel trunk and lavatory compartment. Beneath the 
center wing arc two small comparrmenrs: The for· 
ward is the fuel tank compartment, and the aft is the 
officers' stateroom fitted with four bunks. Above the 
officers' stateroom is the auxiliary power plant and 
the navigator's hatch. Aft of the officers' stateroom 
is the after hull compartment containing the deck 
turret and waist gunner's stations. A runnel from 
the after compartment provides access to the rai l com· 
parrment which contains the tail turret. 

d. MOVEMENT OF FLIGHT PERSONNEL. 

(I) GENERAl.-A passageway extends from the 
bulkhead under the from spar down the center of the 

airplane to the rail turret. Forward of the front spar 
the passageway exrends down rhe left side of the air· 
plane to the galley compartment. A Right of steps lead· 
ing to a door in the right-hand side of the passageway 
provides access 10 the flight deck just forward of rhe 
flight engineer's station. Two manholes in the bot· 
tom wing skin in the fuel rank compartment allow 
access to the center wing section and the bomb bays. 

(2) MOVEMENT OF CREW IN FLIG HT .-Dur· 
ing flight the crew members nor actually on duty at 
an assigned station should refrain from fore and aft 
movemem through the airplane as much 3$ possible, 
since such movement causes a shift in the center of 
gravity and necessi tates re-rrimming the ai rplane for 
level flight. lf the pilot must continually re· trim the 
airplane, average cruising speed will be less than is 
necessary, and during night or instrument weather 
flights it is very difficult for the pilot to control ei ther 
his air speed or his altitude. In general, all crew mem­
bers not actually on duty should ride in the galley 
compartment. 

It is possible to gain an extra 5 knots ai rspeed for 
cruising flight by having the crew move forward until 
the center of gravity is located at about 25 percent 
MAC. On long cruising flights the pi lot should 
endeavor to keep the elevator trim tab setl,ing some­
where between zero and one degree nose-down by 
moving the crew members. A center of gravity of 
25 ro 26 percent MAC during cruising fl ight should 
give an elevator trim tab setting very close to zero 
degrees. 

WARNING 
Any center of gravity location forward of 28 
percent MAC should be used for fl ight only. 
The pi lot and the fl ight engineer should both 
check to make certain chat the crew has moved 
aft and that the center of gravity is aft of 
28 percent MAC before a landing is attempted. 

The pilot should srudy the Weight and Balance 
Data Book and the load adjuster ro determine the 
change in center of gravity location caused by moving 
one man from one compartment to another throughout 
the airplane. From the standpoint of controllability 
the center of gTavity musr always be aft of 28 percent 
MAC for a ll landings and take-offs. However, for 
level Aighr both the speed and stability of the airplane 
will be improved if the pilot moves the crew so that 
the center of gravity is kept around 25 to 26 percent 
MAC. 
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lef. 
No. Nomenclature 

1 Stove 
2 Auxiliary Power Plant 
~ Navigator's Astro Compass Stool 
4 Toilet Bag Container 
~ Navigator's Station 
6 Radar Operator's StaJion 
7 Pilot 's Statio" 
8 Comrol Column 
9 Bow Heater 

10 Bombardier's Jmtmmmt Panel 
11 Camera Support 
12 Flare Chuti!S 
13 Bun/Is 
14 Hull Fuel T tmlts 

Ref. 
No. 

I~ 

16 
17 
18 
19 

20 
2 I 
22 
23 
24 

25 

. · 

. • .. 
• . 

.. 

14 ) ( 15 ) (16) 

Nomenclature 

W a.ste Paper Cor~tainer 
Toilet 
Flight Engineer's Statio" 
Water Brealter 
Radio Operator's StatiM 

( Airplar~e Nos. 45405 to 45444) 
Co-Pilot's Statio" 
Pilot's Pedestal 
Bombardier's Switt:h Panel 
Jut:liuometer 
Radio Operator's Station 

(Airplane No. 59000 and subseql(l!llt I 

. 
• 

Radio Equipment Rt~ck 
( Airplane No. 59000 and mbsequmt) 

Figure 2 - Hull Contents A rrangement 
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e. ARMAMENT. 

(I) GUNNERY EQUIPMENT.- Power operated 
turrets are provided ar the bow, deck, and rail posi­
tions, each mounting rwo . 50 caliber IYFC M-2 ma­
chine guns. A hyJraulically operared gun mount wirb 
a .SO <.:aliber type M-2 machine gun is mounted at 
e11<.:h waist hatch. 

(2) BOMBING EQUIPMENT.- Bombs are car· 
ried in c he bomb bays located in each na<.:cllc. Pro· 
visions arc made for carrying one tOrpedo below the 
wing inhoarJ uf each bomb bay. The electrical train 
a nd selecrive release comrols are accessible ro the 
homber and provide for release of the bombs hy eithe r 
the bomber or the pilot after the circuits have been 
selecred by rh~: bomber. The electrical salvo release 
controls arc a((cssiblc to the bomber o nly, while the 
pilor h;~s rhe only <.:omrols for torpedo release and 
manual emergency bomb release. The bomb bay doors 
may be closed by either rhe pilot or the bomber. 

(3) GUNFIRE PROTECTION. 
(See figures 1 to H.) 

(a) PERSONNEL PROTECTION. - Armor 
plate for protection of personnel against gunfire con­
sists of rwo pieces of armor plate beh inJ the pilor"s 
and co-pilot"s sears, six pieces of armor plafe at station 
296 for the protection of crew members o n the flight 
deck, one piece of armor p la te o n the af r section of 
each waist hatch door for the protection of the waist 
gunners, and face and body armor plate for the pro­
tection of each turret gunner. 

(b) EQUIPMENT PROTECTION.- The per ­
sonnel armor plate proteClion is so arranged as to 
protect viral equipmem in the same general location 
as the personnel such as the pilot"s and co-pilor"s 
instrument panels, and the turret operating mecha· 
nisms. In addition two pieces of armor plate are 
provided ro protect the upper a nd lower fuel trunks. 

Figure 3- Bow Turret Gunfire Prote clion 

Figure 4 - Flight Deck Gunfire Protection 
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Figure 5- Pilot and Co-Pilot Gunfire Protection 

Figure 6- Deck Turret Gunfire Protection 
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Figure 7- WGist Gun Gunfire Protection 

Figure 8- fgi/ Turret Gunllre Protection 

f. POWER PLANT. 
(I) ENGINE.-The PBM-5 airplane is powered 

by cwo Prate and Whitney, Model R-2800-22, engines, 
each developing 2100 hp at sea level. The engines 
incorporate a propeller reducrion gearing of .450: l 
and a Stromberg, Model PR58-El, injection rype car· 
bureror. 

Fuel: Grade 100/130, Specification AN-F-28 
Oil: Grade 1120, Specification AN-VV -0-446a 

(2) PROPELLERS. - The propellers are Curtiss 
electric, constant-speed, controllable-pitch, full-feather­
ing, three-blade, hollow steel propellers, 15 feet, 6 
inches in diameter. 

(3) FUEL SYSTEM. (See figures 9 t o 12.) 

(a) Three main fuel spaces in rhe hull and one 
service cell in each wing comprise rhe normal fuel 
space. One droppable auxiliary fuel tank may be 

carried in each bomb bay. All cells with the excep· 
tion of the auxiliary bomb bay ranks are Martin 
Mareng self-sealing fuel cells. The capacities of the 
tanks are as follows: 

Forward Hull Cell 
Cenrer Hull Cells 
After Hull Cells 
Wing Service Cells 
Bomb Bay Tanks 

U.S. Gal. 
273 
553 

1372 
504 
794 

Imp . Gt~l. 
227 
460 

114-2 
419 
660 

3496 2908 
(b) For normal flight operations fuel flows from 

rhe wing service tanks through the maio engine selec­
tor valves to the engine driven fuel pumps. The 
engine driven pumps supply fuel to the ca.rbu.retors 
at a constant pressure of 17 pounds per S<luare inch. 
A cwo speed booster pump on each wing service tank 
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provides the pressure required to start the engines as 
well as additional pressure for aU engine operating 
conditions to prevent vapor troubles. 

(c) Each wing service tank is eq11ipped with 
a special Iiquidometer fuel gage. These g!lges autO· 
maticaUy turn on the fuel transfer pumps and re-611 
the wing tanks from the tank to which the hulJ tank 
selector valve is set. Tbe fueJ transfer pumps are set 
tO deliver fuel from the huH tanks direaly tO the 
engines at a pressure of 17-1/2 pounds per square inch 
in the event of an e.ngine-driven fuel pump failure. 

(a) A vapor separator in the carburetOr and a 
vapor return line to the wing service tank provide for 
the return of vapor in the carburetOr strainer chamber 
to the wing tank. A failure of tbe vapor separator 
valve will permit 20 to 30 U.S. (16.7 to 25 Imperial) 

ENG•NE PUMP 

CAA8. 

-- MAIN '-fNES 

VENT 

DRAIN LINE' 

STRAINER 

SEL.ECTOR VALVE 
.. K .. OP£N 

.. 
L 
K 

J 

gallons of fuel per hour to return co the wing service 
tank. 

(e) When droppable tanks are installed in the 
bomb bays a booster pump buiJt into tbe bottom of 
each tank pumps fuel to the engine selector valve. The 
booster pump operates when the engine sele<:tor valve 
is set to "BOMB BAY TANK." 

(/) A bilge sys_tem controlJed by a bilge selector 
valve and operated wi.tb a hand pump in the fuel 
trunk section is provided to remove water and other 
foreign matter from the hull tanks. 

(g) Two fuel jettisoning pumps controlled by 
switches on the flight engineer's control panel are 
capable of jettiSoning 100 U.S. (83 lmperi~l) gallons 
per minute each from the center and aft hull t~ks. 

Fuel tO be jeni.soned from other ranks must .first be 
transferred to the center or aft bull tanks. 

STRAtNEit 

SEL£CTOM VAL,VE 
"K" OPEN 

P'LOW MIET'Dt 

SELECTOR VALVf: HULL 
·· v·· oP£H 

figure 9 - fuel Sylfem Hull Tanka 

6 IESTIICTED 



II 

~ .. 
"' !! 
> 
I: 

"' • 
i .. 
i z -

' .. 

IESTIICIED 
AN 01-35ED-1 

I • I: 

3 

IESTIICTED 

Section I 

7 



8 

S.ctle1 I 

80MB BAY TAHt< 

ENGINE PUMP 

FLOW MET£R 

CARe , 

- - - MAIN LIN£$ 

STRAINER 

RESTRICTED 
AN 01 -35ED-1 

--- VENT $1i'L£CTO A SELECTOR II AL VE 

DRAIN LINE 

WINO S&RVIC£ YANKS 

s ·E.LECTOR V At-VE 
" M " . .. K .. OPEN 

W ITH VAL V E ··o N · OE-f'UEL 

F ILL£A LINE 

ro HUL.t.. 
WITH IIALV£ " OFt'"" ' O£. f'U6L 
OV£1Re ·o 

" L" OP£N ....... OP£H 

Figure J J - Fuel System lomb Say T anlcs 

S£L£CTOR VALVE 
''M " • " K " OPEN 

CROSSOVER VALVE 
" 0 " .. " N " OPEN 

HULL TANt(S 

Figure J 2- Fuel System De-Fueling 
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l 4) Oll SYSTEM. ( Stt fJ~:ure 11.) 

(11) The oil systt:m for each engiut: iucludes an 
uu tank with a capaciry of 75 U.S. (62.4 Imperial) 
gallons with an expansion space of 10 percent. Each 
ra.ok conta.ins a hopper to facilitate oil warm-up under 
cold weather conditions. A drain valve is located in 
the oil-in line to the engine on the forward side of 
the firewall for draining the entire oil system when 
required. 

(b ) During IKlrmal operation, c.he oil flows (rom 
tht: tank rhrough the oil-in lines and drain valve to 
the engine. The engine-driven oil pump distributes 
th.e oil throughout the engine. and the scavenging 
pump returns the oil through t.he oil-out lines to the 
oil cooler control valve mechanism and the oil cooler 
where it is directed back ro the oil rank. The tempera· 
cure of the oil in the oil-out lines determines, through 
the oil cooler valve mechanism, whether the oil is re­
turned to the hopper or to the main oil supply in the 
tank. The oil cooler valve also regulates the amount of 
oil going through the oi.l cooler and thereby regulates 
the oil temperature. The oiJ cooler duct is equipped 
with an oil cooler shuner to control the amount of air. 
The shutter may be controlled either manually or 
automatically as selected on the selector switch on the 
ftigbt engineer's ~witch panel. 

(c) An oil di lution system is used to dilute tht: 
utl under cold weathe.r conditions. Fuel from the 
engine feed line, which must be under pressure from 

·-uu liiLJ..I 
5 W ITC: .. -

C1A4..L • :::: 

O il. 
ft,Mfi"'tA 

INOICAT 
,~t: .. 0 

.... ·[] • 

the wmg uuak ~tt:r pump, may ~ admiaed into 
the oil-io line by means of a solenoid vaJve. A manual 
valve is io the same line to insure that fuel will not 
inadvertently di lute the o il. When the di lution 
valve is operated, a by-pass so!enoid valve directS the 
bot oil in the oil-out line from the oil cooler to the 
oil tank hopper. 

g. ELEcrR.ICAL SYSTEM.- The eJectrical power 
sl.ipply is a 24 (28.5) volt d< syscem with three main 
sources of energy; airplane batteries, engine driven 
generators, and auxiliary power plant driven generator. 
The power sources connect to a common distribution 
system which covers th.e entire airplane. Di$1ributioo 
is by a single positive "hot" wire only with the neg­
ative return by the COmr!Kln ground of the airplane 
structure. D< to a< invert.ers supply energy to 
special equipment requiring alternating current. 

The positive leads from the three main sources 
of energy feed the main bus located jp the Jl.ight 
engineer's switch panel. This bus is the maio source 
of electrical energy from which wires go to all pans 
of the airplane through circuit breaker switches to 
the motors, lights, bearers and other electrical equip­
ment. 

Two main batu:rics and two au.x.iliary batteries are 
installed. Disconnect plugs are prqvided so that all 
four batteries or either pair may be connected into the 
elecrrical system. 

- --- - - -
Q«. O t LUT10H 

H.M .. O VALW: 1 1-• 

1 l r-- r-.... .._ 
l"HAN$NrtTDt 1- ~ 

I 
OQ. 

.~ ... - u". ' "' ( ··-
I Hl:..H NOM.h-l'iat l1 

U u,. UU t • 1-
Qlb 01\.UTION-~ ::J-SOLENOID 

U -auto~~,. 
-1\...,.. -lJ-

UIYUfl"ER VALVED .. 
.. "" .... ~.--

r OIL OU,.Ulu,,)" .,," ..... 

CHGIHC OIL U Jfb O JiltAIH YAt,.'w~ 

O "AIH I...IH(_ 

VENT &.1,.. I toaTA~T I -
ott. ccw ... 

figure J 3 - Oil System 
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2. CONTROLS. 

•· PILOT"S CONTROLS. 
(I) SURFACE CONTROLS AND TRJM TABS. 

(a) ELEVA TORS AND AILERONS.- Tbe e le­
va roes are conuoUed through conventional dual rubu­
lar columns With adjustable stops located under the 
pilm's Aoorang. The movemem of tbe convcmiooa1 
aileron con1rol wht:eb is Limited by non-ud jusmhle 
srops. 

(b) RUDDERS.-Tbe rudders arc controlled by 
duaJ pedals. The pedals are not odjus01ble. The 
adjustable rudder stops are anach.:d tO the inner beams 
of the pilot's deck behind the pilot's right nnd the 
co-pilot's IcC t pedaL 

(c) WING FLAPS.-The wing flaps. acruaretl 
by an electric motor, are cona:olled b)' a three-posi­
tron :.witch (figures 16 or 17-26) on the p ilot's f>'-'CICSiaL 
A llap posi1ion indicator (figure 15·9) is located on the 
co-pilot's irmrumc:ot panel. The wing ftaps may be 
operated numua11y by the hand crank stowed in the 
aft compnrrment on bulkhead 20. 

(d) TRIM TABS.-Tbree trim tab control 
wheels (figure 14) are locared between the pilot 's 
~n. and an: mounted with their axes in an llmwan­
sbip direction. The elevaror and aileron tr im cab 
controls arc next to the pilot's sea1 ami the rudder trim 
wb control wht:el is located next to the co-pilot's !>CaL 

To gaio incrcn.sed Slilbility the elev:uor 1ab aclion is of 
the aoci-flecner or " leading rab' ' action allowlllg the 
tab a lead of A to l over the accion of the elev\llor. 

•••• No. Nome11clot111't! 

l Jil~t·IIIDr -r,,b Coutrq/ 
l Aih:ro11 'I"" C.rmtrol 
j R.IUIJ.-r rub umtrol 

Figure 14- Trim Tob Conlrols 

(2) POWER PLANT CONTROLS. 

(II) IGNITION SWITCHES.-Tbc ignition 
swirches (figures 16 or 17·11 are located on 10p of tbe 
pil<ll's ped~tal. lo order to starr either engine the knob 
in rhc middle of the uni1 must be pu~hed in, and to cut 
the ignition to bo•h cngmes simultaneously u t5 only 
n«.~~lary 10 pull the knob out. The switcl• for each 
engine hns four posiliuns "OFF,'' "L," " R," and 
"BOTH." With the switch on "BOTIJ," which i) the 
normal operating position, the engine will operate 
from both left anti right magnetos. 

(b) Tl IROTTLE CONTROL LEVERS. (See 

figures 22- ~ or ZJ-t..)-The tbronlc control lt'vers are 
located on the crown of the bull berwt.'Cn the pilot and 
co-pilo1. The length of the throrlle levers i:. adjuscablc 
through n hmm.'<l range. A friCtion screw loca1cd on 
the rigbl of rhc throttle quadrant cao be used to 
ndjust the fri ction on the throldes nod propeller govcr· 
nor comrul\ ns dcsin .. .J by the pilo1. A friction release 
clurcb is l0<.111cd on the lefr of rbe thronle quudraot 
nnd can be used 10 relt:ase all friction on the throulc 
for maneuvering on rhc water. 

(3) PROPFIJ.ER CONTROLS. 

(a) PROPELLER GOVERNOR CONTROL­
Lever-type governor conrrol handles (figures l2-l and 
lj-j) are locart..J aft of the tbroule control levers aod 
in the same qu.tdrant. 

(b) <JRCUIT ORJ:AKERS.-A propeller cir· 
cuit br~aker switch Cf1gur<: 28-34) loca1ed on the 
llight cogi neer'q panel musr he in the "ON" posi­
cion before ei1hcr propeller circuir Clln he opcrnrc:d A 
cbt!rrnal cirtuit breaker hucmn (figures I(, or 17-8 ami 
281 for each propeller IS located on the pilot's pedestal 
near each sclcc1or switch . If a lumiuou~ red und white 
bnmJ apf>'-'llr~ 1111 the push button ind1c.:·ari ng .10 Cl\ er· 
JoaJ, the cirCUit ffi3) be closed by depressing the our­
ton for several seconds. 

Note 

Under emcrgenc.:y cundilions the urnut 
breaker mo lx: overpowered tO permit Ufk'r 
atiun hy hultling the push hutton in. even 
though the nverlmtd continu~ w cx1~1. 

tr) SELECTOR SWITCIIE.'i .~'ic:I..."Cu)r ~,,itche~ 

(figures 16 or 17 7 and 27) for each prnpcllcr are lo 
cateJ on the prim's ('lt!dC:St:tJ and alJuw 1hc prupc:Jio:r!o In 

c)perate in ehhcr " MANUAL ... (tixcc.:l pitch I or Al r(). 

MATIL" 

( dJ I EATHER SWITUiES. - I hl· feather 
~witc.:h ({tgurc\ J(, or 17-17 .• nc.:J1J I lm t:<Kh t>rupt:llcr i' 
ltx::ucd 011 tlw p1lm'\ fW'Ie~cul, und ·~ u....-tl w leo1her 
the: propeller when nc:tc.:s5~•ry . The propeller 1\ un 
le111hered hy plat:ing the: propdler ~clcuur \wmh lO 

the " INC. RPM" p<)...,ill~n until the prupdl ... r ,, !Urn 
ing abou1 1()1)() rpm, and then pluttn~ thr: wlt>liOr 
5witch in the " AUTOMATIC' posirinn 

10 RESTRICTED 



l.t. 
No. 

l 
) 

4 
~ 
6 
7 
H 
9 

10 
I I 
12 
13 
1-i 
I S 
16 
I 7 

No•••~lotv." 

A lr>P•~<:d JndicaJor 
G1ro Horiz4n 
lt<uc of Climb Indica/or 
IUulio Altiml:lu l11flic111or 
Chcl 
Gyro <..omp.us 
D~tal Manifold Prrsu.trc GuKc 
DMal Tat:bomrll!r and S,ym:ros<up~ '"''""'"' 
ltl' ing Flap Position lndit:<Jior 
V IICIIMIII Gagt: 
Radio A ltimeter ltulicator U11,hts 
Ain/)t:ed ludicalor 
Altimelt:r 
Grro Horiztm 
H.atr of Oimb Indicator y,.,, ami B-It Indicator 
M d'T!cr Buuo11 l11dicator 
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•••• No. 

18 
19 
211 
2 I 
l 2 
23 
24 
l5 

26 
27 
28 
29 
3U 
31 
j2 
H 

Home~tclotvre 

lllind l..unding Indicator 
Altimrt~r 

RiU/io AIJimrtrr Lim.~ Sw•tch 
Rcmou Reading CnmpaJs lttdit:<Jior 
M~Vtual &mh Buy Door Srfulor 
l'ur1t and Banlt lmlicator 
M<tnllal Bomb Bay .JclliJOn C.ontrol 
Radio C.11mpnss Indicator 

( Airplllll<" N<>. S?OOO 11m/ SllhScqHrlll ) 
AHto Pilot Cagi11g Sll'itch 
Su11o Spud Coutrol V a/,:cs 
ANio Pilot Arti.fidol Horhou 
AMIO Pilot Cagiul,(. 1\.noh 
r:J, ctric Air Tt:mprrtllllrr Indicator 
Oil PruJMrr Gage 
H.C'WIOir Rt!IUiing CompusJ I,J.iutor 
M .. rlt 9 C.JJmpOSJ 

Figure I 5 - Pilot's lnstrumenl Pone/ 
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S.cttoa t 

.... 
No. 

I 
2 
3 
4 
s 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

12 

NoMeaclotu,.. 

lgniiion Switcohu 
ATA Control 
Fuel Level Wart~ing Lights 
Recoogniticn Light Switches 
Witulshie/J Wipu Switches 
Pilot's Rtzdio Powu Swiuh 
Lit. Propellu Selutor Switch 
L. H. Propellu CiruiJ BreaJ:e,. Button 
Lowu Panel Light Switch and Rh~stat 
Utility Receptad~t and Switch 
Pilot's Flllort!Sct!nt Light Switch 
GrcKit BreaA:u Switches 
·rorpedo Firing Key Receptac/, 
Torpedo Release Switches 
Pilot's lnterphont! umtrol Box 
Recogniti01t Light Signal Key 
L H. PNJfle/1,. Futh"" Switch 
&ttrirlr Lighting Switches 
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ld . 
No. 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
,29 
30 
31 
32 
33 
34 
3~ 

No•••clatere 

Torpedo Diruto,. Switch and Rheostat 
Automatic Pilot Locl: 
R. ll. Propel/e,. Peathe,. Stvitch 
Fla,.e Release Swiuhes 
Beam Filte,. C.tmt,.ol 
F11el Level Wa,.11i11g Lighl Te11 Switch 
c;,.c,it Breal:l!r' Switcohes 
W iug Flap Ctmt,.ol Switch 
RJI. p,.opeller Selecto,. Su•itch 
R.H. Propel/"" Grcuit Breakl!,. Button 
Automatic Pilot Switch 
C.o-Pilot's Fl11orescent Light Switch 
CIJ.Pilot's Spotlight Switch atul Rheostat 
Bomb Firi11g Key Receptacle 
Torpedo Cam~tra Switch 
P. D. /. Switch 
Bomb Sight Switch 

figure 16 - Pilot' s Pedestol IAirplon~s Nos. 45405 to 454441 
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let. 
No. 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
II 
12 
13 
14 
15 
16 
17 
18 

No•-clahre 

Jgnilitn1 Switches 
lnta-sq..Wrtm Tr11nsmitter Ctmtrol 
F11el L~11el W arnmg Lights 
Recognition l, ight Switcht!s 
Wmdshield Wiper Switches 
Pilot's Rtulio Power Switch 
L. H. Propt:ller Selector Switch 
/_ H. Propeller Circuil Bnaker Button 
Lower Panel Light Switch and R.hi!Ostat 
U!ility Receptacle and Swiu:h 
Pilot's P/Koresunt Light Switch 
Circllit Breaker Switches 
1·,-pedo Pirn1g Key Recepl<tcle 
Left Torpedo Release Switch 
Right Torpedo Release Switch 
Recognition L.ight Signal Key 
LH. Propeller Featlnr Switch 
Exterior Lightmg Switches 
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.... 
No. 

19 
20 
2J 
22 
23 
24 
25 
26 
27 
28 
29 
30 
3 1 
32 
33 
34 
35 

No-clot.re 

Torpu/6 Dirut6r Switch 11nd RheosttU 
li11tomat'ic Pilot Lock 
R. fl. Propeller T'~ather Switch 
l'lare Release Switches 
AN/ liPX-2 CJ»Jtrol 
Fuel Lt:~~d W ammg Light Test Switch 
Circuit Brt!aker-Switches 
l'l'ing Hap Ctmtrol Switch 
R.H. Propeller Selector Switch 
R.H. Propeller Circ11it /Jrt!aker Bulton 
liNIIJmatic Pilot Swilch 
Upper Pimil Light Switch and Rheostat 
CD- Pilot's PIMorescenl Light Switch 
&mb Firmg Key l?.ueplacle 
Torpedo CAmera Srpitch 
·P.D. I. Switch 
&mb Sight Switch 

Figure I 7- Pilot's Pedestal (Airplane No. 59000 and Subsequent} 
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Sectloa I 

14 

1 2 

Ref. 
No. Nomenclature 

I Cb-Pilot's Sl11tltm Bo.-.: 
2 M11p Case 
3 Spotlight 
4 I FE' C.ontrols 

Figure 19 
Pilot's Station-Right Side 

/Airplanes Nos. 45405 to 45444} 

3 
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Ref. 
No. 

l 
2 

3 

Nomenclature 

Spotlight 
Pilot's Data C&re 
PiJot's Slati011 Box 

Figure 18 
Pilot's Station-Left Side 

(Airplanes Nos. 45405 to 454441 
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0 

0 

0 
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Figure 20- Pilot's Station-Left Side (Airplane No. 59000 and Subsequent/ 

2 
3 

0 

0 0 0 / 

~l )~ 

~~1§\f~~<Bl,ftl 
- -, 

" 0 

-0 

I of. 

No. Ho•oodot•r. 
I lntn-phoru \ .mrtro/ &z 

2 A N / ARR-1 C...tro/ &z 
3 lnt-YPhtme }11cl &z 

Figure 21 - Pilot' s Station- Right Side I Airplane No. 59000 and Subsequent/ 
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Ref . 
No. No mea c:lotare 

l ANt AI<<.·S RemottControl H~t<U!s 
2 SCR-26'J·G vmtrol &x 
3 Propeller Govtrnor Control 
4 FrictiotJ R(d~tas~t 011tch 
5 Govnnor Adj11stmmt Knob 
6 Tbrottlt Control L~tt~er 
1 F-riction 1fdj11stmmt Knob 

16 

Figure 23 

Pilot's Overhe ad Controls 
lA irplan e No. 59000 and 

Subsequen t) 

1 
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Ref. 
No. Nomeadot.re 

I A I< A Co11trols 
2 Propeller Go11en10r Controls 
3 Friction Releast O u tch 
4 Friction Adjustmml Kt1ob 
S ThrQt~le Cotllrol Leven 

Figure 22 

Pilot' s Overhead Controls 

!A irplan es Nos. 45405 to 454441 
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Note 

A propeller feathering circuit-breaker ~-witeh 
on the fiight engineer's panel shou.ld be in 
tbc "ON" position at a ll times. 

b. FLIGHT ENGINEER'S CONTROLS. 

(I l MAlN POWER PLANT CONTROLS. 

(a) MLX:rURE CONTROL LEVERS. (See fig· 
ure 24-2.)- The mixture control levers located on the 
engineer's control _panel govern the ratios of fuel to the 
air rbat enter the engine from the carburetor. Three 
notches on the carburetor mixtW'e coocrol quadrant 
Jocare the various positions of the mixture control 
levers. The engineer can " feel" these notches by mov­
i.og the mixture control lever through its full swing 
several times. Reading from bottom to top the mixture 
comrol positions are as follows: 

1. The "AUTO .RlCH" position is to be used 
for all ground operation, take-off, landings, and opera­
don when cooling in "AUTO LEAN' .is inadequate. 
This position is locared .by the bonom notch. 

2. The "AUTO LEAN" posicion is used for 
all cruising fiight operations except when "AUTO 
RICH" is necessary to maint·din adequate cooling. The 
second notch up &om the botrom of the quadrant lo­
cates the "AUTO LEAN" posicion. 

3. The "ID.L.E CUT-OFF" posicion is the top 
or third notch on the quadrant. This position .is used 
when starting and stopping rhe engines. In Starting 
rne engines the mixture control lever should be in the 
"IDLE CUT -OFF" position until after the engine starts 
to tire. Fuel for starting the engine should be supplied 
by use of the primer switch. 

(b) C.ARBURETOR AJR CONTROLLEVERS. 
(See figure 24-1 .)-The carburetor air control levers 
control the air supply to the carburetor. The levers 
lock in born the "DIR.ECT" and "ALTERNATE" posi­
tions. Be sure tha.t they are locked in the position being 
used. Jn the "DIRECT" position air is supplied to the 
carburetor from the air scoop above the carburetor. 
fa rne "ALTERNATE" position a door is opened 
which allows air from within the hood cowling to 
enter the ca.rburetor. This prevents fouling and dog­
ging of the induction system when icing conditions 
are encountered. lo this position the availabJe power 
is reduced because of increased carburetor air tempera­
ture and loss of ram. This position should be used 
ONLY when icing conditions are encountered. 

CAUTION 

Do not take off with the carburero.c air con­
trol levers in " ALTERNATE." If take-off 
must be made under icing conditions use rne 
"ALTERNATE'' position to dear the induc­
tio.n system just before the start of the take-off, 
and shift to "DIRECT" posicion for take-off 
run. 

(t) SUPERCHARGER SPEED CONTROLS. 
(See figure 24-3.) - The supercharger speed conrrol 
levers control the clutches which drive the super· 
charger impellers. The rwo positions are "HIGH'' and 
"LOW." .Be sure the levers are locked i.n the posi tion 
being used. 

CAUTION 
Do not operate with levers in any interme­
diate position. 

I. The superchargers should always be opec­
aced .in low rat.io unless the required power cannot be 

lef. 
No. No-•clat.re 

l CariJMretqr Air Omtrol 
2 MixtMre Control 
3 S11perc-harger Speed Omtro/ 

Figure 24 - Power Plant Control Pone/ 
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obtained. The superchargt:rs should ne::ver be oper -
ated in high ratio below 11 ,500 feet except for ground 
tests. 

Note 
Do not rake off or dive with rhe levers in high 
blower. 

2. When shifting from ''LOW" to "HIGH" 
in Bight, use the following procedure: 

a. Adjust propellers so that the speed is 
DOt less than 1700 DOt more than 1800 rpm. 

b. Make sure that the manifold pressure is 
low enough so that it will nor exceed the allowable 
manifold pressure after the ratio is changed. 

c. Shifr from "LOW" co " HJGH" m one 
quick continuous motion and lock. 

d. Readjust manifold pressure and engine 
speed as desired. 

CAUTION 
During Oig h r do nor sbjft blower ratios 
oftener th.an once every 5 minutes except in 
an emergency, since it requires at least this 
period of time for rbe clutches to cool off. 

(d) COWL FLAP CONTROLS. 
1 . COWL FLAP SWIT CHES. (See figure 18-

10 tmd 26.)-The cowl flap switches controlling the 
cowl 8ap opening are locared at the top of the Bjgbt 
engineer's switch panel. The: cowl 8ap circuit-breaker 
switches located on the lower parr of the Bight engi­
neer's switch panel must be in the "ON' ' position be­
fore cbe cowl 8aps can be operated. A calibrated scale 
on the inboard side of each carburetor air scoop shows 
the cowl Jlap opening in degrees. 

2. TEMPERATURE LNOJCATORS. (See 
figure 27-1.)-Tb.ree dual cylinder temperature iowca· 
tors are provided: one for "GROUND," one for 
"TAXI," one for "FLIGHT." Each indicator is con­
nected to the cylinder that normally beco.mes the bot­
test during each operation. Opera don must at all times 
be governed by the honest indication regardless of 
which indicator it is. 

3. OPERATION.- The cowl flaps con trol the 
amount of air Bowing over the engine cylinders and 
thus regulate the cylinder temperature. Every effort 
should be made to keep the bead temperatures below 
the limits. A fixed opening for cowl flaps cannot be 
specified but they should be adjusted to the minimum 
opening required to main tain head temperatures be­
low and not uncomfortably close to the limits. Open­
in~ of more than 30 degrees should be avoided io 
Bight wherever possible as the added drag largely can­
cels out any benefit that may result from such large . 
operun~. 

(e) THROITLE CONTROL LEVERS. (See 
figure 25·1.) - Duplicate throttle control levers con· 
nected with those in the pilot 's control station are 
mounted on the crown of the hull above the Bight eo-

• • 
g~neer s scat. 

Ref . 
No. Nome•clature 
I "f'hrolllt Control Ltven 
2 Propt:lltr Govemor Control Ltven 

Figure 25- Flighl En gin eer's Prop eller ond 
Throll/e Conlrols 

(/J STARTER SWITCHES. (See figure 21J.I 
and 7.) - A start and mesh switch for each engine 
starter is located at the top of rhe Oignt engineer's 
elecrrical control panel. 

(2) PROPELLER CONTROLS. (See figure 25-2.) 
- The propeller governor controls, which are con­
nected with those in the pilot's control station, are 
mounted on the crown of the hull with the throttle 
control levers. Circuit-breaker sw itches for both the 
normal and feathering circuits arc located on the fljght 
engineer's switch panel. 

(3) FUEL SYSTEM CONTROLS. 
(a) ENGINE SELECTOR VAL YES. (See figure 

26-5.)- T he ma.in engine sele<:tor valves are located in 
the center of the fuel control panel and enable the Bight 
engineer to feed fuel to the engines from either the 
wing service tanks, rhe b u ll tanks, or a bomb bay tank. 

I. A transfer putnp switch is connected to 
each valve drive shaft handle and operates the transfer 
pump as follows: 

a. Selector valve set to "OFF"- oo current 
can reach t!le transfer pump. 

b. Selector valve set to " HULL TANK"­
tcansfer pump turned on and operates dire<:dy from 
switch . 

c. Selector valve set to "SERViCE TANK'" 
- transfer pump is coooeaed to wing rank switch and 
liquidometer gage in wing tank, and automatically re­
fills wing tank when fuel level drops to 190 U. S. 
(158 Imperial) gallons when the wing tank switch is 
set to '"AUTOMATIC." 
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Note 

Wing scrvi<:c tank booster pumps arc con­
trolled by the lxxmer pump switches but wil.l 
nor operate unless the engine selector valves 
are set to "SERVICE TANK." 

d. Selector valve set to "'BOMB BAY 
TANK''-bomb hay booster pump is turned on, no 
currem can reach rbe transfer pump. 

e. Selector valve set tO "DRAIN WING 
TANK"-no current can reach the transfer pump. 

2. As the control handle is turned a series of 
clicks will be fclr. These clicks mark che open posi­
don of the valve for the various senin-&rs, and because 
of the backl.asb in the control linkage the click rather 
tba.o rbe poiJHer should be depended upon for cor­
rect positioning of the valve. 

(b) BOOSTER PUMP SWlTCHES.-A fuel 
bc:lOster pump switch (figure 28-4) on the flight engi­
oce.r·s switch panel is provided for each fuel booster 
pump. When the main engine scleC£or valve is set 
to "SERVlCE TANK" the booster pump will oper­
ate if the switch is scr to either '"NORMAL" or 
".EMERGENCY." 

J. Tb.e "'NORMAL'' position should be used 
at aU ti.mcs for ground or flight operation when oper­
aring on the wing service tanks. 

2. The "EMERGENCY" position should be 
used when the fa.ilure of an engine-driven fuel pump 
necessitates the use of addit ional pressure, or when 
excessive fuel va1l0r formation at high altitude re­
quires additional pressure to avoid erratic engine oper­
anoo. 

(c) fUEL TRANSFER PUMP CIRCUIT· 
BREAKER SWITCH. - The switch, located on the 
flight engineer's coutrol panel, must be turned w "ON"' 
before ei ther transfer pump will operate. 

(d) WlNG TANK SWITCHES. (See figure 
2R-36.) 

I. During normal flight operations each 
transfer pump is ope·rared by a switch having chrce 
positions, " AUTOMATIC," "OFF," and "MANUAL" 
A spring prevents the switch. from remaining in 
'"MANUAL" unless it is held there. 

2. With the switch set to "AUTOMATIC" 
and the engine selector valve set to "SERVICE TANK," 
the transfer pump wiU refill the service rank every 
time the fuel level drops to 190 U. S. ( 158 lmpec.ial) 
gallons. 

(e) HULL TANK SI!LECTOR VALVE. (See 
figure 26-2.)-The bull tank selector valve is located 
immediately below rhe engine seJecror valves and <.'On· 
trois the fuel from the three bull tanks m the wing 
service tanks. 

(j) STRAiNER AND WING TANK SUMP 
DRAIN VALVE. (See figure 26-3.)-This valve is used 
ro drain water from the two-wing service rank sumps, 

£rom rbc two maio engine fuel su-ainecs, and from the 
auxiliary power plane fuel strainer. 

CAUTION 
T he strainer and wing tank sump drain valve 
should a lways !>!! in rhe "OEF' posicion e.x­
cept when draining the sump or strainers. 

(g) CROSSOVER VALVE. (See figure 26-6.) 
- The crossover valve is used only in case of failure 
of one or both transfer pumps or wbeo defueling. 
There arc three positions of the valve; "OFF," "CROSS­
OVER," and " DEFUEl HULL TANKS." 

CAUTION 
The crossover valve should always be in the 
"OFF'" position except when in acrual use. 

Ref. 
No. Nome nelature 

I Hl'aler Fuel Sup#y V alp~ 
2 Hull Tanl: Stleclor Valw 
3 Strain Iff nml W i11g Tau it: Sump Drttiu V alr11: 
4 ANxiliary Powt!r Pla11t Furl SNpply Valvl' 
5 Mttin Engine Selector V a/ ves 
6 CrossofJt!r Valve 

Fi~ure 26- Fuel System Con trols 
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1. The "CROSSOVER" setting of the valve is 
used when one of the transfer pumps fails to operate 
so that the one operating pump can supply fuel ro 
both engine selector valves. This seuing is also used 
when both p umps fail and the auxiliary hand pump is 
used. 

2. When the valve is set lO rh~: "DEfU.EL 
HUU T ANK" position both fuel transfer pumps can 
be used to pump fuel from the huU ranks. 

l•f. 
No. No•••clafare 

I D""' C.ylnulu ll~aJ ·rempt:rutNrl' ltulitator 
2 D11al Oil PrrJ.Uir~ Gagc 
3 DMal Manifold Pre$$11r~ Gage 
4 u/t &1git~e Oil ·r.,mpt:Tafllre Thermo,eler J.'tvitcb 
5 L41 Eng;,,.. Oil TemperatMr~ The1717omeler 
6 DNa/ ·rachomeler Indicator With Synchroscope 
7 0Mtsidc Air Thermometer 
8 DNa/ UorsefiOWer lJM ep Indicator 
9 lnclinomtter 

I 0 Carburetor Air Temperature Gagc 
I I C.arburetor Air Temperature Gage Switch 
12 Fuel LAw Le11t:l Ill' aming Lights atul Tcsl lJullon 
13 Panel Light Hht:DSial 
14 AM.riliary P9Wff Plan/ Oil Tempera1Mre Gage 
IS A11xiliary Por11rr Plant Oil Temperal~~re (iage Switch 
16 Vual F11el PreJJMTc Gage 
17 Right Engine Oil Temperature Thermometer Switch 
18 Right &tginc Oil Tempuature Thermomcler 
19 OuiJidc Air 'l'ht:rmometcrSwitch 
20 Dual Fuel 1'/owmeter Indicator 
21 Oodt 
22 f'ueL L<!t~~l G,1gr 
23 D•-lc~r Prtssurr Gag" 
24 Pamd Lights H.ht!Oslat 
2 ~ Auxiliary Power P/,wl Cyliud"r f-lct~d Ttmperature 

Gage 
26 Auxiliary Powt!r Planl Oil P ri'J.Uirt' lttdicator 

Figure 27 - Flight Engineer's Instrument Pone/ 

(b) W ARNlNG UGHTS. (Su figun! 21J-J3.) 
- The two warning lights show red whenever the fuel­
transfer pumps are running on ao empry bull mnk. A 
test switch is proviu~:d foe checking rh~: hulbs i n the 
warning Ughcs. 

CAUTION 
lf a fuel transfer purup runs for 5 minuti!S on 
an empry tartk it is ap t co overhear and burn 
out. 

(i) FUEL FLOWMETER. - A fud fluwmet~r 
tsansmiuer is located between each engine-driven 
pump and carburetor. T he dual H.owmeter indicator 
(figure 27-20) on the flight engineer's instrument panel 
is calibrated from 100 to 1000 pounds per hour. Tbis 
instrument indicates rhe ran: of fuel flow , not the quan­
tity o f fuel being us~:u. 

(4) OIL SYSTEM CONTROLS. 

( a) GEN ERAL.- l,or normal flight the oil )yS· 

rem operates au toma tically as described in Section 1, 
paragraph I, f, (4). An electr:ic dual oil 1m.:ssurc gage 
on the fl ig h t engincer·s instrumem panel giv.:s the oil 
pressure reading for both engines, normal o il pressure 
is 85 10 90 pounds. Two e lectric oil t~:mpcrarurc gages 
are o n the flight engineer's inst rument panel. Normal 
operating o il temperatures should be from 60° to 85° C 
( l·iO'' to l85° F). 

CAUTION 
Do not opcnlte rhe cngin<:s over 1200 w 1300 
rpm unci! the oil tcmpcrarure is at least t{()°C 
( 104° F). 
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No. 

I 
2 
3 
1 
~ 

6 
7 
H 
\1 

I ll 
I I 
12 
13 
I ·f 
I ~ 
16 

I 7 
18 
I \I 

No me nc lature-

uft ling.it~t: Starter Switch 
Lrft Rngitte Pritn~ Switch 
L<'/t Tlt~gittt! Oil /)i/utiott Switch 
Se.r.r,ic.: T,mlt Fuel Booster Pump .'iwiJcbes 
Right Engine Oil Dilutiou Switch 
1Vght l'.11gittt" Primer Su1itch 
Right &1gine Starter Switch 
Lift Generator Ammeter 
llu;dliar:y Cent!rato,. Ammdu 
L eft \.owl Flap Switch 
/.eft Oil Coolt!r Nap Swit(·h 
ll11xiliary CeneratQr Stvitcb 
Left G mt!Tator l'ield Switch 
Left Cmerator Switch 
l'tfain /Jus Circuit 8re11ker Switch.:> 
Power Radio Switch 

(On llirplant" No. S'JQQO and suh>el(Mt!nt tmly) 
Utility Receptadt! 
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·~-No. 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
H 
3S 

Utility ReufJt.Jdt! and Propel/.,.,. De-Leer Switches 36 
A11ti-lur Rhe()JtAt 

s~tioa I 

Nomeecloture 

ln11erln- Selector SwiJch 
(O, Airplane No. '9000 and U1hseq11mt only) 

Auxiliary Power Plaut Ignition Switch 
Circuit B reaker Switcbes 
Voltmeter 
Batlt"r.)' Ammder 
Right Geueratf>r Ammder 
Right Oil Cooler l'lap Switch 
Right uwll'lap $witch 
P~cro11 Warning Ught 
Power Batury Switch 
Right Generator Fieltl Switch 
Right Geuerawr Switch 
Voltmeter Selector Switch 
Fuel Tratujer P11mp Warnillg Light• 
J>ropeller f>ower Switches 
lnu1!1'lt!T Switch 

(On l.firplanr:s Nos. 45405 to 4:5444 ot~ly) 
Left and Right Wing Ta11k Switches 

Fig ure 28 - Fligh1 Engin e er's Sw itch Pone l 
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(b) OIL DILUTION CONTROLS. - A man­
uaUy operated shut-off cock is installed in the oil dilu­
tion fuel line for each engine. Thjs cock is normally 
dosed and safetied, and must be unsafetied and opened 
before oil dilution is begun. It is necessary to open 
the starter hand crank access door to gain access to thls 
cock. A momentary contact toggle switch (figure 28-3 
and 5) for each engine is installed on the flight engi­
neer's electrical control panel for controlling the oil 
dilution solenoid valves. This system is protected by 
a circuit breaker which must be closed before the tog­
gle switches can actuate the solenoid valves. 

(c) OIL COOLER FLAPS CONTROLS. -
Switches (figure 28- 11 and 26) are provided on the 
flight engineer's switch panel to control the flaps in 
the oil cooler ai,r outlet duct. The flaps should be closed 
for warm up and opened as rc.-quired to maintain the 
oil temperatures within limits. Keep the flaps dosed 
or nearly closed in outside air temperatures of 0°C 
(32°F) or less. 

(5) ELECl'RlCAL SYSTEM CONTROLS.-The 
electrical control panel is located between the engine 
instrument panel and the engine contrOl panel. 

(a) POWER BA'I lERY SWITCH. (See figure 
28-29.)-The power battery switch connects the bat­
teries to the maio bus and must be in the ''ON" posi­
tion when electricity is being used in any part of the 
airplane. 

CAUTION 
Do not try to start the main engines from the 
batteries. 

(c) POWER-ON WARNING UGHT. (See fig­
ure 28-28.) - Direct1y a_bove the voltmeter selector 

switch is the power-on warning light which shows red 
whenever there is power on the maio bus. 

CAUTION 
Do not leave the airplane with the power-on 
warning light burning. 

(d) VOLTMETER SELECfOR SWITCH. (See 
figure 28-32.)-A selector switch is used to connect the 
battery, the maio bus or any one of the three geoeu­
tors to the voltmeter when it is necessary to check 
the voltage at any one of these sources. 

(e) AUXILIARY GENERATOR SWITCH. 
(See figure 28-12.) - The a•lxiliary generator switch 
connects the auxiliary power plant generator to the 
main bus. Power hom the auxiliary generator cannot 
be used unless the switch is in lhe "ON" position. 

(/) MAIN GENERATOR SWITCHES. (See 
figure 28-14 tntd 31.)-The main generator switches 
connect the right and left main engine-driven genera­
tors ro the main bus. 

Not. 
If the engine speed is reduced to such an ex­
tent that the generator voltage becomes less 
tha.n the bus voltage, the generator cut-out 
will open automatically to prevent flow of 
current from the bus to the generator. 

(9) GENERA TOR FIELD SWITCHES. (See fig­
ure 28-13 and 30.) - A !Witch is provided to cut out 
each georator field circuit. This switch should always 
be in the "ON" posit.ion unless the generator is 
shorted. In the event of a short c ircuit in the gene.rator 
the switch should be moved to "OFF" to prevent burn­
ing up the generator with the resultant nee hazard. 
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SECTION II 

FLIGHT OPERATING INSTRUCTIONS 

1. BEFORE ENTERING AIRPLANE. 
a. PILOT.-Check with operations or loading officer 

to ascertain the take-off center of graviry, expected 
landing center of graviry, and initial airplane gross 
weight, and obtain copy of loading manifest. 

WARNING 
Do not rake off with cemer of gravity forward 
of 28 percent MAC. 

b. FLIGHT ENGINEER. 
(I) Ma.ke a general exte.rior check of both engine 

nacelles to make sure that engines and propellers are 
clear of obstructions, and that propellers are in low 
pitch position. 

(2) Check that the cowling is secure. 
(3) If the airplane is on the ground make sure 

that it is properly chocked. 

2. ON ENTERING THE AIRPLANE. 
II. PILOT. 

(I) Assign personnel to unlock surface controls. 
(a) Unlock the rudder and elevator surfaces by 

removing the key from the rudder quadrant on the 
stabilizer rear spar and the key from the lock link on 
the elevator jack shaft. 

CAUTION 
Use e.xtreme care when unlocking rudder and 
elevator controls in high winds or gust 
conditions. Have a crew member hold the 
controls in oeutra.l to prevent injury to the 
hands that would occur if the control should 
be swept against the bumper stops. 

(b) Bring the rudder and e levator lock keys 
forward and inserr the key that fits into the lock bar 
on the control columns. Turn the key co t·he unlocked 
position thereby releasing the locking yoke and lock­
ing the key in the lock bar. 

(c) Place other key on damp on lock bar and 
remove yoke and lock bar from control columns and 
place in stowed posicion outboard of flight engineer's 
fue.l control paoeJ. 

(2) Check surface controls and tab controls for 
full throw and proper operation. 

(3) Check propeller and tbroule control for free­
dom of movement and proper action of friction re­
lease. 

(4) Instruct flight engineer to turn on propeller 
circui t-breaker switches (figure 28-34) after the auxili­
ary power plant has-been Started. 

( a) Check propelJer selector switches (figures 
16 and 17-7 and 27) in both "INC. RPM'' and ''DEC. 
RPM'' positions. The propeller motor should run 
about half as fast in " INC RPM" as in "DEC. RPM." 

(b) Check the operation of the propeller feath­
ering switches (ligures 16 and 17-17 and 21) by par· 
tially feathering each propeller. Unfeather the 
propellers by holding the propeller selector switches 
on "INC. RPM." 

(5) Check flaps for proper action of electric stops 
and check to see that flap switch (figures 16 and 17-26) 
will break the circui t at any intermediate position. 

Note 
After checking, always retract flaps and re­
turn switch to "OFF." 

(6) Check radio transmitter and receiver. 
(7) Check interphone on a.ll positjons. 
(8) Check low level fuel warning lighcs. (See lig­

ures 16 and 17 -3.) 
b. FUGHT ENGINEER. 

CAUTION 
Before turning on power batrery switch (fig­
ure 28-29), insure that all other main bus 
switches are "OFF." 
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(1) Turn on power battery switch and check fuel 
and oil loads. 

(2) Purge all hull fuel tanks of water with tbe 
band bilge pump in tbe fuel trunk section . Drain 
main and auxiliary power plant fuel strainers, and 
drain all water from wing tanks. 

(3) Start tbe auxiliary power j>lanl. 
(a) Turn auxiliary power plam over manually 

at least th ree full turns w itb ignition switch (figure 
28-21) "OFF" and fuel valve (figure 26-4) "OFF." 

(b) Throw tbe auxiliary power plant ignition 
switch "ON" and turn fuel valve to "ON." 

(c) lnstrua crew member to pull rope through 
to spin auxiliary power plane crankshaft. 

WARNING 
Do not use tbe generator for scarring rbe 
auxiliary power plant. Start by hand only. 

(d) As soon as tbe auxiliary power plant starts 
check the oil pressure gage. (See figure 27-26.) If the 
gage does no t register 55 to 65 pounds per square inch 
within 30 seconds the engine should be stopped and 
tbe cause of the trouble determined. 

Note 
Normal oil-in temperature is 60°C (140°F) 
and should never ex.ceed 88°C ( 190° F). 

( e) As soon as tbe speed of the engine appears 
ro be stabilized, check tbe auxiliary generator for 
voltage; if satisfaaory, put tb.e auxi liary power p lant 
generator switch (figure 28-12) in tbc "ON" position. 

(4) Place fire watch on rop of center wing. 

(5) Check cowl fiap operation. Rerurn to full 
open position. 

(6) Check oil cooler shutter operation. Return to 
closeJ position. 

(7) Check for smooth and proper mechanical 
operation of all engine fueling valves. 

(8) Check aU engine controls for freedom of 
movement. Check for correct over-travel or "pinch" 
of tbronles, mixrure controls, carburetor air controls, 
and propeller governor controls. 

(9) Check tbar no excess amount of bilge water 
bas accumulated in bull. 

(10) Check rhat cowl Raps arc full open prior to 
starting main engines. 

(I I ) Check tbat o il dilution switches (figure 28-3 
and 5) are rurned to "OFF." 

( 12) Remove all control locks prior to starting 
eng10es. 

c. SPECIAL CHECK FOR NIGHT FLIGHTS. 

\I) Check operation of all running and formation 
lights. 

(2) Check operation of landing lig h ts. 

WARNING 
Do not operate landing light on ground for 
longer than 5 minutes. 

(3) Check operauon of pilot's and co-pilot's 
fluorescent lightS. 

(4) Check all spot and other interior lights. 

(5) Check that portable spotlight is stowed aft of 
radio operator's table. Check operation of light. 

(6) Cht..'Ck that glare curtains are sto wed behind 
pilot's seat. 

(7) With both forward aod aft bull power 
switches o n and no Bares in IJare tubes, check operation 
of llare release switches (ligures 16 and 17-22) on pilot's 
pedestal. 
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3. FUEL SYSTEM MANAGEMENT. 
ISH ig•re 14.1 

11. STARTING ENGINES.- To starr the engines 
rhe fuel is used from the wing service tanks with the 
booster pump switches on the ''NORMAL" position. 
F~:el is drawn from the wing service tanks by rhe fuel 
booster pumps which send it through the main engine 
selector valves and the by-passes in the engine-driven 
pumps to the carburetor. 

b. TAKE-OFF, NORMAL FLIGHT, AND LAND­
ING. - During normal operations fuel is used from 
the wing service moks to their respective engines. 

Note 
The flight engineer should have both wing 
tanks full for take-off, and should fill both 
wing ranks after landing. 

(I) BOOSTE.R PUMP OPERATION. - T he 
booster pump switches should be in the "NORMAL'' 
position at all times. The "EMERGENCY" posicion 
should be used when failure of an engine-driven pump 
or flight at high altitudes requires additional pressure. 

(2) FUEL TRANSFER SYSTEM OPERATION. 
- For normal flight conditions the hull tank selector 
valve (figure 26-2) should be in the "ON" position, 
and the wing mnk switches (figure 28-36) set to 
"AUTOM.A TIC." With the controls ser in this posi­
tion the transfer pumps wiU re-fill rhe wing ranks 
whenever- the fuel level drops below 190 U. S. (158 
Imperial) gallons. 

c. FERRY FUGHT-BOTH BOMB BAY TANKS 
JNST ALLED.-At some point, to be determined from 
distance ro be traveled, fuel already used from bull 
tanks, and distance to the nearest base, the pilot should 
direct the flight engineer to commence using fuel from 
the bomb bay ranks. When the flight engineer switches 
the engine selector valve ro "BOMB BAY TANK," a 
switch in the valve automatically StllrtS the bomb bay 
tank booster pump which supplies the fuel to the 
engine selector valve. 

d. ONE BOMB BAY TANK INST AI.LED, BOMBS 
IN THE OTHER BOMB BAY .-At some point during 
the fl ight, based on fuel already used from the hull 
tanks, fuel remaining in the hull tanks, and the dis­
tance 10 the nearest base, the pilot should direct the 
flight engineer ro use fuel from the bomb bay tank. 
The flight engineer wiU then switch the engine selec­
tor valve corresponding to the side on which the bomb 
bay tank is carried to "BOMB BAY TANK" position. 
The flight engineer should warn the pilot when the 
fuel in the bull mnks is low since the fuel in the 
bomb bay tank cannot be used in the engine on the 
opposite side. 

WARNING 
If all the fuel in the hull tanks is used be­
fore the bomb bay tank fuel is used, it will be 
necessary to fly home on one engine. 

e. F AlLURE OF ENGINE-DRIVEN FUEL PUMP. 
- In the event of a failure of one or both engine-driven 
fliel pumps two alternate operating procedures are 
possible: 

(I) The flight engineer will check that both en­
gine se:ector valves are on "SERVICE TANK" and 
place the booster pump switch in the "EMERGENCY" 
position. The booster pu.mp will then supply fuel to 
the carburetor through the engine selector valve and 
the by-pass in the engine-driven pump. 

(2) An alternative method, which would not uti­
lize the fuel in the wing tank on the side where the 
failure has occurred, would be to place rhe engine selec­
tor valve on the same side as the failure to "HULL 
TANK." The transfer pump on rbat side would then 
deliver fuel through the engine pump by-pass to the 
carburetor at a pressure of 17-l/ 2 pounds per square 
inch. 

f . FAILURE OF FUEL TRANSFER PUMP. 
( I ) In the event one fuel transfer PlVDP fails the 

wing service tank on the side where the failure occurs 
can be refilled by placing the engine selecror valve on 
the side with the good pump to "HULL TANK" and 
the crossover valve ro "CROSSOVER." With the eo· 
gine selector valve on the side with the inoperative 
transfer pump set ro "SERVICE TANK" the remain­
ing transfer pump will supply fuel to its respective 
engioe, and the excess fuel not needed by rbe e~ne 
will ftow into the opposite wing service tank. When 
the wing service tank is full. both engine selector valves 
should be set to "SERVICE TANK" and the crossover 
valve should be set to "OFF." 

WARNING 
If either wing tank is overfilled, the excess 
fuel will flow overboard through the service 
rank vent line creating a serious fire hazard. 

(2) If both transfer pumps fail and no fuel re· 
mains in the wing service tanks that can be used by the 
en~rines both engine selector valves should be set to 

> .... 

-
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"HUll TANK" and rbe crossover valve to "CROSS-
OVER." If rhe air temperature is not high and the 
ai rplane is not above 6,000 to 7,000 feet the eng ine­
driven pump will probably suck sufficient fuel from 
the hull tanks, BUT a man should stand by to operate 
the band pump if necessary. 

(3) If both transfer pumps fail and fuel is avail· 
able in the wing service tanks the engine selector 
valves should be ser to "SERVICE TANK.'' W ith tbe 
crossover valve set to ''CROSSOVER" the wing service 
ranks may be refilled by use of the hand pump. (See 
figure 29.) 

Figure 29 - Emergency Fuel Hand Pump 

g. DE-FUELING. 
( 1) To de-fuel the wing service tanks ser the en­

gine selector valves ro ''SERVICE TANK DRAIN,"' 
and sec the crossover valve to "DE-FUEL HUll 
T ANK." 1 f the fuel is ro be de-fueled overboard the 
wing rank de-fueling valve (f•gure 30) on rhe main 
deck should be curncd co ''OFF" and rbc cap on the 
de-fuel oudet (liE,'llre .~ 1--1) on the left side of the a ir­
plane should be removed and connection made 10 a 
line on a fuel salvage unit. If rhe wiog service ranks are 
10 be de-fueled into the aft hull rank the main engine 
selector and crossover valves are set as outlined above, 
but the cap is left on the de-fueling outlet and the 
wing cank de-fueling valve is set tO "ON." 

WING T AN K 
0£.-FUELING VA&..VE 

Figure 30 - Wing Tonk De- Fueling Valve 

• 

Ref. 

.. 
• ... .. 

No. Nonoa•clot.re 

• 

.. .. 
• 

• • 

I Forward T ani F11eling Ctmne~tion 
2 Cet1ter Tani F11elit~g Ctmnutirm 
3 Aft T atJi l'ueli11g UJtJtJectirm 
4 D~-I'M~Iir1g CtltmutiotJ 
5 Aft Tank /'ueling Ctlm1eclion 

••• • • 

(2) To de-fuel the hull ranks overboard remove 
che cap from the de-fueling ouder and connect it ro a 
fuel salvage unit. Set the wing rank de-fueling valve 
co "OFF," set the crossover valve tO " DE-FUEL HULL 
T ANI(," and set the hull tank selector valve to the 
tank 10 be de-fueled. Turn the transfer pump switch Figure 31 - Fueling and De-Fueling Connections 
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to "ON.'~ set one engine selector valve ro "HULL 
TANK," and the transfer pump will pump fuel to the 
fuel salvage unit. 

(3) T o de-fuel without the use of the transfer 
pumps, set the hull rank selector valve to the tank to be 
de-fueled and sec the crossover valve co "DE-FUEL 
HULL TANK." Remove che cap from the de·fuel ing 
outlet (figure 31-4) and maJre a connection ro a line 
from a fuel salvage unit. Check that the wing tank 
de.fueling valve (figure 30) is "OFF"; then operate 
the emergency hand pump until the tank is de-fueled. 

h. FUELLNG.-Remove the caps &om the fueling 
connections (figure 31) on the left side of the hull and 
connect the filler lines as desired. 

(I) Before filling the hull tanks the wing service 
tanks should be filled by use of the fuel transfer pumps. 
With the auxiliary power plant operating turn both 
engine selector valves co "SERVICE TANK," set the 
hull tank selector valve to any tank containing suffi­
cient fuel to fill the wing tanks. Turn the transfer 
pump switches to "ON" and the wing tank switches tO 

" AUTOMATIC." The pumps will then stop aum­
matically when the wing service tanks are full . 

(2) Fill the hull tanks from the fuel supply 
in accordance with the loading manifest. 

. 
Unit 

i. OPERATION OF BILGING SYSTEM.- AII hull 
ranks should be purged of water before every flight. 
Set the pointer on the bilge selector valve (figure 
32-3) on tbe fuel trunk to the cell desired; then work 
che bilge pump handle (figure 32-2) at a race of about 
120 single strokes per minute. The cell will be purged 
through the bilge line which draws from the low point 
of each cell. Watch the flow indjcator (figure 32- l ) 
to the right of the bilge valve to determine whether 
water is present. Pump until gasoline is seen to flow; 
chen continue ro pump for three or four srrokes to 
make sure that all warer in the drain rube has been 
forced out. Repeat this operation for all cells and the 
fuel trunk unril all are free from wace.r and foreign 
maHer. 

lief. 
No. Nomeacloture 

I 1'/ow lm/ic-aldr 
2 Bilge P11mp Handle 
3 Selector V al11e Pointer 

32 -Bilge Selector 

Soctloo II 
Poroq ro'll J 

;. OPERATION OF WING TANK AND STRAIN­
ER DRA IN SYSTEM. - Before starting the engines 
drain all warer and foreign matter from the wing serv­
ice ranks and the maio engine and auxil iary power 
plant fu el Strainers. Turn the strainer and service tank 
selector Jrain valve (figure 33) oo rhe Right engi­
neer's fuel control panel ro rhe serting desired; and 
warch the flow indicator behind the left.hand door at 
che bottom of the flight engineer's fuel conrrol panel 
to derermine if water is pn:sem. Leave the valve open 
a few seconds after gasoline is seen to flow. Repeat this 
operation until both ranks and strainers have been 
drained of water and foreign matter. 

Figure 33- Win g Tonk and Strainer Drain Flow 
Indicator 
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4. STARTING ENGINES. 

PILOT 
11. Check that flight engineer is ready to start engines. 

f. Push master ignition switch in and turn ignition 
switch (figure 16 and 17-l ) to "BOTH." 

g. Turn propellet sel~r switch (figures 16 and 
17-7 and 27) to "AUTO." 

h. Move propeller governor contrOl (figures 22-2 
and 23-3) ro fuJJ "INC. RPM" (low pitch). 

Note 
If propellers are nor in low pitch run them 
down with the selecro.r switch in "INC. 
RPM." 

i. Set throttles for approximately 600 to 800 rpm. 

FUGHT ENGINEER 

b. Check that pilot bas ignition switches "OFF." 
c. With the auxiliary power plant operating, and 

rbe controls in the following positions, 

Ignition Switches 
Fuel Valves 

"OFF" 
" OFF" 

Mixture Control "IDLE CUT OFF" 
Auxiliary Generator Switch "ON " 
Battery Switch "ON" 
CarburetOr Air Control "DIRECT" 
Cowl Flaps "FULL OPEN" 
Oil Cooler Flaps "OPEN" 
Supercharger Controls "LOW ," 

fiick the starter switch (figure 28-1 or 7) first to 
' 'STARTER" a.nd then to "MESH" at intervals of a 
few seconds until the propeller has turned through 
nine blade spaces. 

Note 
If unusual resistance ro rotation is apparent, 
stop and investigate. 

d. Turn the fuel booster pump switches (figure 
28-4) to "NORMAL," and the inver.rer switch (figure 
28-35) to "ON." 

e. Turn engine selector valve (figure 26-5) to 
"SERVICE TANK" and check fuel pressure. 

j. Check that pilot has ignition switch "ON," pro­
peller selector switch to "AUTO," propeller governor 
handles to full "INC. RPM" and throttle set to ap­
proximarely 600 to 800 rpm. 

k. Energize starter for 15 to 20 seconds. 

l. Push starter switch (figure 28-1 or 7) to "MESH," 
and at the same time push the primer switch "ON" 
and hold for 2 to 4 seconds. After the engine starts 
re!ease the primer switch. Avoid excessive priming. 

m. As soon as the engine starts firing, push the mix­
ture concrol to "AUTO-RICH." Flick priming switch 
M necessary to keep engine running. If the engine 
does not continue to run, return the mixture contrOl 
to ' 'IDLE CUT-OFF" immediately. 
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PILOT 

5. ENGINE WARM-UP. 

a. If oil was diluted at the end of the last operat· 
ing period, a normal start and warm-up should be 
made. 

CAUTION 
AUow adequate warm-up before taking ott 
with. diluted oil except in cases of extreme 
emergency. 

b. After starting, if excessively viscous oil is indi­
cated by oil pressure that is too high, or fluctuates, or 
falls off when engine speed is .increased, the dilution 
switch (figure 28·3 or 5) may be operated incermit­
teody (not continuously) to correct the condition. This 
is not considered good practice and should be avoided . . 
except tn emergenctes. 

c. As soon as engines are operating normally, ad­
vance throttles and warm-up at 1000 to 1200 rpm. 

d. Engines are ready for check when head temper­
ature. reaches l20°C (248°F) and oil temperature 
reaches 40°C ( 104°F). 

6. EMERGENCY TAKE-OFF. 

a. In an emergency when it is necessary to take-off 
before the engines are properly warmed up, the engines 
can be flown as soon as they. will take the throttle with­
out backfire or hesitation. 

Note 
The minimum oil temperature for emergency 
take-off is 40°C (104°F). Oil pressure muse 
be watched to avoid starving the engine. 

b. After starting, if excessively viscous oil is indi­
cated by oil pressure that is too high, or fluctuates , or 
falls off when engine speed is increased, the dilution 
switch (figure 28-3 or 5) may be operated intermit· 
tendy (not continuously) to correct the condition. This 
is not considered good practice and should be avoided 
except in emergencies. 

FLIGHT ENGINEER 

Note 
Do not put mixture control in "AUTO-RICH" 
until engine starts to fire as injection carbure· 
tor will tend to flood engine. 

n. Check fuel and oil pressure. 

Note 

A sudden rise. of oil pressure as high as 400 
pounds (above indicator calibration) may oc­
cur momencarily when engines are started but 
is no cause for alarm. 

o. Repeat above steps to start mher engine. 

7. ENGINE AND ACCESSORIES GROUND TEST. 

a. FUEL SYSTEM. 

(I) While engines are being warmed up and ocher 
checks are bei.ng made, allow the engines to operate 
from 3 to 5 minutes on each tank until operation has 
been checked on all tanks. 

(2) Check for proper operating fuel pressures: 
Carburetor fuel pressure at 17 pounds and transfer 
pump pressure ar 17-1/ 2 pounds. Turn main. engine 
selector valve (figure 26-5) to "HULL TANK" and 
check that pressure of hull transfer and engine pumps 
does not exceed carburetor limit of 18 pounds ac 2000 
rpm. 

(3) Check for leaks in fuel trunk while system is 
in operation and under pressure. 

b. PROPEl-LERS. 

(l) Run each engine to 1600 rpm with propellers 
in "AUTO" and governor control in full "INC. RPM." 
position and check the following: 

(a) Operate propeller selector switch (figures 
16 and 17-7 and 27) in "DEC. RPM" until engine 
speed drops to 1400 rpm, release switch, note that speed 
remains at 1400 rpm momentarily, then operate switch 
in "INC. RPM" until speed rises to I 500 rpm, and 
release switch. · Note that speed remains constant 
momentarily. Place switch in '"AUTO" and note that 
speed rerurns to 1600 rpm. 

(2) Run engine at 2000 rpm and push che gover­
nor control levers (figure 22-2 aod 22-3) forward until 
a drop of 200 rpm is noted. Retucn governor control 
levers to full ' 'INC. RMP" position and note that 
engine speed returns ro 2000 rpm. 

Note 

Do not decrease rpm so that manifold pres­
sure exceeds 30 inches Hg. 

c. COWL FLAPS.-Operate both cowl fla!' switches 
(figures 28-10 and 27) and check that cowl ftaps oper· 
ate and will stop in any intermediate posidon. 
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CAUTION 

Return cowl flaps to full open position. 

d. SUPERCHARGER SPEED CONTROL.- With 
an oil inlet tempe.rature of at least 40° C (104° F) and 
preferably 60°C ( l40°F) increase che engine speed to 
1700 to 1800 rpm with the propeller governor control 
in full "JNC. RPM." 

(I) Shift the supercharger control levers (figure 
24-3) from "LOW" to "HIGH" with one quick con­
tinuous movement. Do not sJ.op th~ mot,enuml in any 
intermediate position. 

(2) Indications of selector valve and clutch opera­
tion during shifts will appear in very slight changes 
in engine oil pressure, and in engine speed. An increase 
of approximately l inch Hg in manifold p ressure is 
normal. 

(3) Operate about two minutes in high blower 
and return the control to the "LOW" position. 

Not. 

If more chan one complete cycle of shifting 
is to be made, operate the engine at 1000 rpm 
or less for two minutes to permit hear gener­
ated during the shift to be dissipated from 
the clutches. 

e. CARBURETOR. 

( I) At 1800 rpm set carburetor mixture controls 
(figure 24-2) at " AUTO LEAN," and ''AUTO RICH," 
and note that engines operate satisfactorily ac each 
position. A reduction in fuel flow will indicate func­
tioning of "AUTO LEAN" setting. Return control co 
"AUTO RICH" for further operation. 

(2) Throw carburetor air control (figure 24- 1) 
to "ALTERNATE" to check operation of doors. Re­
turn control co "DIRECT." 

f. MAGNETOS. 

( 1) Check left and right magnetos on both engines 
by advancing throtdes until manifold pressures are 30 
inches Hg with 2200 rpm; turn ignition switch (figures 
16 and 17- 1) to ''L.'' The engine speed drop should 
not exceed I 00 rpm. 

Note 

1f the magnetos are checked at a lower power 
the spark will be advanced from the 20-degree 
to the 35-degree position and there will be 
little or no drop in rpm when shifting from 
both to one magneto. 

(2) Return the ignition switch to "BOTH" to 
allow the engine co clear and repeat the check with 
the ignition switch rurned to "R.'' Return the switch 
to "BOTH," and make a similar check on the ocher 
engine. 

WARNING 
Do not hold switch on any one magneto foe 
over 30 seconds .. ~..,. .. 

MAGN£TO 
SWITC-H 

(3) With engines at approximately 700 to 800 
rpm, check magneto switches for cut-off- left and 
right engines and both engines. 

(4) Check for proper operation of the automatic 
spark advance. Run the engine at 1700 tO 2000 rpm 
and 20 ro 28 inches Hg with the mixture in "AUTO 
RJCH." Turn the ignition switch from "BOTH" to 
"L" or "R.'' H the engine speed remains about the 
same, the spark has advanced. Jf the engine speed 
drops off the spark has probably not advanced and 
should be investigated. Do not operate above 800 
BHP until satisfactory functioning of this unit is 
determined. 

g. GENERATORS.-Check delivery and voltage of 
right and left generators separately and in parallel. 

(I) W ith one engine operating at 1700 rpm, 
power baltery switch (figure 28-29) "ON" and aux­
iliary generaror switch (figure 28-12) "OFF," turn the 
engine generator switch (.figure 28-14 or 31 ) to "ON.' ' 
Check that voltmeter (figure 28-23) reads approximately 
28.5 voltS and that the ammeter (figure 28-8 or 25) 
indicates the generator is delivering power. Repeat 
the check for the other engine. 

(2) With both engi,nes at 1700 rpm, power battery 
switch "ON" and auxiliary generator switch. "OFF," 
turn both engine generator switches ''ON" and check 
ammeters for proper delivery in accordance with plac­
ard on fuel system panel. 

h. AUXlUARY POWER PLANT.-Check auxil· 
iary generator for proper output, and check the auxil­
iary power plant for general operation. 

i. INSTRUMENTS. - Check for proper operation 
and general condition of engine and flight instruments. 
Check that manifold gage and tachometer on pilot's 
inst.rument panel agree with those on flight engineer's 
panel. 

j. WINDSHIELD WlPER.-Check operation of 
windshield wiper with water on glass. 

k. DE-ICER AND ANTI-ICER.-lf surface de-icer 
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and propeller ami-ieee equipment is i·1staUed check 
for proper operation of both systems. 

l. V A<.UUM PUMPS.-Check the operation of both 
vacuum pumps. Operate one engine at lOOO to 1200 
rpm and idle the other at 400 to 500 rpm and check 
the vacuum gage (figure 15-10) for 3.5 to 5 inches Hg. 
Reverse the engine speeds and check the other pump. 

m. AUTOMATIC PIL01. 
( 1) Check oil in reservoir. Replenish supply if oil 

is not visible through glass. 

(2) Uncage bank and climb gyro. 
(3) Set and uncage directional gyro. 

(4) Turn automatic pilot switch (figures 16 and 
17-29) to "ON:· 

(5) Check vacuum gage (figure 15-10) wh ich 
should read 3.5 to 5 inches Hg. 

(6) Check that servo speed valves (figure 15-27) 
are open 1 to 3 rurns. 

(7) AJjgn ruddec cards and aileron and elevaror 
indices. 

(8) Engage automatic pilot. Oil pressure gage 
figure 15-3 1) should read 140 pounds. 

Note 
H oil pressure drops or remains below 140 
pounds it is an indication of low oil supply 
or clogged oil filter. 

(9) Check for air in the hydraulic control sysrem 
by moving the surface comrols manually with che auto­
matic pilot engaged. If che controls feel springy, air 
is present. To remove air from the system, djsengage 
the automatic piloc and wirb the automatic pilot 
switch in the "ON" posicion move the controls from 

I . Cowl fla;>s full open. 
2. Wing llap5 up. 

one extreme tO rhe other- repeat as often as necessary, 
and hold controls at each extreme for 20 to 30 seconds. 

( 10) Wirh automatic pilot engaged, check for 
overpowering of the automatic pilot. 

( 11) Disengage automatic pilot and rurn auto­
marie piloc switch to ··ofF." 

8. TAXYING INSTRUCTIONS. 
I See figures 35, 36, and 37.1 

a. GENERAL 

(1) All taxying that is not <.lirectly into the wind 
should be done with wing Aaps in rhe fu ll up position. 

(2) To improve cooling conditions, long distance 
taxying should be done on rhe step whenever possible. 

(3) Warch all cylinder bead temperature gages 
for overhearing. 

CAUTION 
Cowl rlaps should always be full open for . 
taxymg. 

f 

J 

3. Lowest speed which will still give adequate directional control. 

36 

4 . lo cross winds use unbalanced power to maintain general headins a.nd rudder to bold 
exact hc:adir.g. 

~- For v.:ry s low down-wind >axi use short bursts of power bur do nor allow speed ro 
build up. 

Figure 35- Off-Step Taxi 
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(4) The booster pump switches (figure 28-4) 
should be in the '"NORMAL"' posicion for all taxying 
operauoos. 

b. OFF-STEP T .AXI. 

( 1) Off-step taxi should in general be done at as 
low a speed as possible depending on wind and water 
conditions and the distance ro be traveled. To im­
prove cooling, taxying for long distances should be 
done on the step whenever possible. All taxying 
should be done with the cowl Raps wide open and 
the wing flaps full up. Since th e cowl Raps were 
primarily designed to k~p the engines cool on the 
ground, they should be wide open for a ll ground or 
taxying operat ions regardless of the cylinder head 
temperature. 

(2) If the wing fiaps arc down during off-step 
taxying they co.mpletely blanket the rudders and e lim­
inate any possibility of direction contro l with r:he 
rudders. Whenever possible off-step taxying should 
be done by serting th e engine power to hold the air­
plane on the approximate beading desired and using 
the rudder to hold the exact heading or make any 
corrections to the heading. 

(3) When it is necessary to make a buoy approach 
downwind and then come around into the wind to 
make the buoy, great care must be ta.ken to keep the 
s~d as low as possible. There will he very litt le if 
any rudder control and it may be necessary ro usc 
sJjght burstS of power from one engine o r rbe Dlher 
to obtain directional control. When attempting to 

-

-
I. Cowl flaps fuU open. 
2. Wing flaps 20 degrees or as desired. 

turn from a downwind beading to an upwind heading 
at very low s~ds the airplane will show a marked 
tendency co retain a crosswind hearung after the turn 
has been half complered. A little power on the down­
w ind engine or a sea anchor on the upwind side will 
scrajghten rhe airplane out. It should be remembered, 
however, that too much power or too much speed can 
be dangerous as rhe airplane may gee " in irons" and 
make completion of the turn very d ifficult. 

c. GOING OVER THE HUMP. 
(I) After power has been applied at the start of 

a take-off ic will probably be found besr to allow the 
airplane to seek its own trim angle until it is almost 
ready to go over on the step. With very heavy loads 
under no wind conditions it may be found best to leave 
tbe Raps up until after the ajrplane is on the seep. H 
tbe flaps are down the rudder control will be impaired; 
however, with winds above 10 knors no difficul ty will 
be encountered in get ting oo tbe step witb heavy loads 
and the flaps down. 

(2) As soon a.s planing s~d js reached the air­
plane has a tcndcnc..-y to flop over or drop irs nose very 
quickly. T he t>i lot should apply a very slight back 
pressure to rhe controls and allow the nose ro come 
down gently to the best on-step taxi altitude. If the 
airplane is allowed to fiop over onto the step the rrim 
angle will be tOO low and a mild porpoise will result. 
This mild porpoise can rapidly bujJd up ro dangerous 
proportions. At rhe same t ime the pilot should guard 
against holding the nose too higb as rake-off time 
would then be greatly increased. 

-
. _;, ~ -..... _...._ -- - - -----= - - ~ 

} . Elevator trim tab 2- I / 2 to 4 degrees nose-up. 
4. Rudder trim 12b I to 2 d egrees nose-right. 
S. Do not auempt co pu ll nose-up. 
6. Do noc aJio w airplane to fall over on the step after attaining its maximum nose-up angle. 
7. l.n cross-wind or dow n-wind taxi do noc puc the wing flaps down until after passing 

bump speed. 

Figure 36- Going Over Hump 
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d. ON-STEP T AXl AND TAKE-OFF. 
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(I) A pilot should practice taxying on the step 
upwind, downwind, and crosswind ro learn the trim 
angle that give.s rhe greatest acceleration and makes 
for easiest conrrol. Once that trim angle bas been 
found it should be used for all taxi and take-off opera­
uons. 

(2) If the nose is held tOO high, take-off perform­
ance is impaired nor only because of a higher water 
resistance bur also because of solid water from the first 
step hi tt ing the afterbody ~wd sucking the tail of the 
airplane downward which will evenrually cause the 
airplane to break dear of the water prematurely. 
Another disadvanrage of holding the nose too high 
on the take-off is the increased change in trim tab 
angle necessary tO trim the airplane for flight. 

(3) With the nose held too low during the take­
off run, water resistance is again increased, and the 
nose may exhibit a tendency m suck down causing a 
bad porpoise. 

(4) If the airplane has been properly trimmed and 
the on-step taxi angle is approximately correct there 
will not be a great change in trim tab angles required 
to trim for flight. Also, rhe nosing-up tendency and 
the resulranr concrol loads will not be as great as where 
the nose was held too high during the take-o'ff run. 

(5) Immediately afrer breaking water on take-off 
a strong nosing-up tendency will be noted. If the 
elevator trim tab is not adjusted to compensate for 
this tendency as soon as possible after rhe airplane is 

airborne the control load will possibly become too 
heavy for one pilot to handle. The elevator trim tab 
seuing for Hight with a normal center of gravity is 
about 4-1 / 2 degrees nose-down as compared wirh an 
on-step taxi setting for the same center of gravity of 
2-1/2 to 4 degrees nose-up. If on take-off the nose 
has been held low and the airplane allowed ro fly itself 
off, th is nosing up tendency will be much Jess pro­
nounced. 

38 

A B 

I. Trim airplane 10 ride easily with only first step in water. 
2. If nose is too high the roach behind the lirst step will wet the afterbody at 0 and tbe 

resultant suction will pull tbe ta il down further and result in a bad porpoise, or the 
airplane will pitch and get into the air, before Aying speed has been attained. 

3. If the nose is roo low and warer roucbes rhe keel ar A the airplane will nor accelerate 
fasr enough and may even have a tendency to bury irs nose. A bad porpose or a ground 
loop can be rhe result. 

Figure 37- On-Step Taxi 
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9. TAKE-OFF. 

a. CHECK·OFF LISTS. 

PILOT 

( 11 Loading manifest complies with center of 
gravity not forward of 28 percent MAC. 

( 21 Mooring gear secured. 
131 Bomb sight sliding doors secured. 
141 All hatches and water-tight doors closed. 
lSI Flying controls unlocked. 
161 Driftmeter and radio standpipe closed. 
(7) Propellers in " AUTO" for 2800 rpm, and 

pitch control set for full "INC. RPM." 
( 81 Crew at stations, belts fastened. 
(91 Auxiliary power plant operating. 
1101 When wing flaps are set 30 degrees set 

elevator trim tab 4 to 5 degrees nose up, set rud· 
der tab 2 degrees nose right, and set aileron tab 0 
degrees. 

( 11 ) Check circuit-breaker switches for cor· 
rect "ON" or "OFF" settings. 

l a I The following circuit-breaker switches 
should be "ON'' for take-off: 

Wing Flap 
Pilot's Instrument Indicator 

l b I For night operation the following cir· 
cuit-breaker switches should be "ON" in addition 
to those listed above: 

Flare Release 
Pilot's Panel Lights 
Landing Lights 

l c I All other c ircuit-breaker switches 
should be "OFF." 

( 2) Gross weight for rough water take-off 
not to exceed 48,000 pounds. 

Note 
The recommended maximum gross weight 
for smooth water operation is 60,000 
pounds. 

FLIG HT ENG INEER 
( 1 l Both oil temperature switches set for 

"ON." 
(2) Fuel and o il tank quantities correct. 
( 3 I Cowl flaps full open. 
( 4 l Oil cooler flaps full open. 
IS) Both engine generator switches set for 

" ON." 
( 6) Check circuit breaker switches for "ON" 

or "OFF" settings. 
l o I The following circuit breaker switches 

should be "ON" for take-off: 
Inverter 
Cowl Flaps 
Starter Relay 
Power Battery 
Wing Flap 
Auxiliary Generator 
Power Forward Hull 
Propeller Power 
Fuel Transfer Pumps 
Fuel Gages 
Radio Power 

l bl For night operation the following cir· 
cult breakers should be "ON" in addition to those 
listed above: 

Panel and Flood Lights 
Cabin Lights 
Power Left Wing 
Power Right Wing 
Power Aft Hull 
Navigator's Instruments 

( cJ All other circuit breaker switches 
should be "OFF." 

C6) De-icer switch set for "OFF." 
(7) Both wing tank switches set for "AUTO-

MATIC." 
(8) Inverter switch set for "ON." 
(9) Mixture control set for "AUTO RICH." 
C1 0) Carburetor air controls set for "DI· 

RECT." 
( 11 l Supercharger controls set for " LOW" 

ratio. 
( 121 Both main engine selector valves set for 

"SERVICE TANK." Booster pumps " NORMAL." 
( 13) Hull tank selector valve set to "FWD. 

HULL TANK," or ned tank containing adequate 
fuel. 

(14) Drain valve set for "OFF." 
( 1 5) Cross over and defuel valves set for 

"OFF." 
C16) Test fuel tanks low level warninCJ liCJhh. 
( 17) Notify crew to go to take· off stations 

in accordance with loading manifest. 
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PILOT 

• sz 

FLIGHT ENGINEER 
( 18) Wing tanks full. 
(19) Fuel pressure normal: J7 pounds per 

square inc:h. 
(20) Oil pressure normal: 85 fo 90 pounds 

per square inc:h. 
(21 ) Oil temperature normal: 60° to 85°C 

(140° to 185° F) . 

DON'T TAKE OFF WITH CENTER OF GRAVITY FORWARD Of 28 PERCENT MAC 

PILOT 
b. Use throttles for directional control unci! air­

plane approaches bump speed. As hump speed is ap­
proached sufficienc rudder and aileron control will be 
obtained to allow use of balanced power. 

Note 
With very heavy loads and calm weather (no 
wind) there will not be sufficient rudder con­
trol to hold a straighl course while going 
through hump speed. Under these conditions 
it is best co leave fu ll take-off power on both 
engines and allow the airplane to turn slightly 
while going over the hump. lJ power is re­
duced on one engine to control any turning 
tendencies it will only make it more difficult 
10 obtain planing speeds. 

FLIGHT ENGINEER 

c. During cake-oft' watch the manifold pressure, 
engine rpm, fuel pressure, and oil pressure gages. 

Note 
If either engine fuel pres.~ure srarts to drop 
or if vapor lock troubles cause a power 
loss at take-off power, switch the booster 
pumps to "EMERGENCY." 
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P ILOT 

d. As the airplane goes over the hump and ap­
proaches planing speeds it will be found best to bold 
a slight back pressure on the yoke. Only bold this 
back pressure a few seconds. 

WARNING 
If the airplane is allowed to flop down on 
the step after planing speed is reached it will 
cause a mild porpoise. 

e. Feel the airplane out and learn the best angle at 
which it handles and accelerates the best. 

f. O n rough water hold the nose a little higher than 
on glassy water. 

g. For heavy loads try to have the center of gnvity 
located between 30 and 31 percent MAC. 

Note 
With the center of gravity too far forward 
there wiJJ be a pronounced tendency to por­
poise, and with the center of gravity too far 
aft it will take longer to get on the step and 
add to both pilot and engine fatigue. 

h. If the airplane starts to porpoise cur back the 
power fuse, and don' t wait until the airplane is jump· 
ing clear of the water co do it. Then review your cake· 
off procedure co determine why you pt>rpoised. Re­
member, it isn' t necessary to porpoise on a take-off, 
and it is dangerous. 

Note 
The following will cause porpoising. 

I. Center of gravity too far forward. 

2. Elevator trim tab not properly set. 

3. Nose too low. 
4. Nose too high. 

5. Allowing the airplane to Bop over on the 
step. 

6. Pushing the nose down to get on the 
st.ep. 

j. As soon as the airplane is airborne it will be neces­
sary to roll the elevator trim tab co about 5 degrees 
nose down. 

k. Do not allow manifold pressure to exceed 52.5 
inches Hg. 

l. As soon as practicable after take-off reduce engine 
speed to 2600 rpm and manifold pressure to 42 inches 
Hg. 

Note 
Take-off engine speed and manifold pressure 
o f 2800 rpm and 52.5 inches Hg may be used 
for a maximum of 5 minutes o n ly. 

FUGHT ENGINEER 

i. During take-off run and initial climb the cowl 
flaps should be full open. As soon as power is reduced 
the cowl flaps should be closed to 20 degrees opening 
or less provided the cylinder head temperatures do not 
t:xceed 2(J0°C (500° F) for raced power. 
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PILOT FLIGHT ENGINEER 
m. When speed reaches 105 knotS, raise rhe flaps. 

Flaps-up climbing speed is 120 knots. 

WARNING 
Do not exceed 108 knots with flaps down. 

10. ENGINE FAILURE DURING TAKE-OFF. 

PILOT 

b. If an engine failure occurs oo rake.off and before 
the flaps are pulled up there is very little the pilot can 
do except cut the other engine and land straight ahead. 

c. If an engine failure occurs .after flaps a.re up and 
climbing speed has been obtained, it will be possible 
to feather the propeller on the dead engine. and con· 
tinue the Jlight or at least glirle to a clear landing area. 

11 . CLIMB. 

a. At 2600 rpm reduce manifold pressure to 42 inches 
normal maximum at sea level or 39.5 inches normal 
maximum at 5000 feet (52 inches Hg at 2800 rpm 
take·off rating allowed for 5 minures in emergency 
only). 

b. Mixture ''AUTO Rl(;H." 
c. Close· cowl flaps parrially. At normal rated p<?wer 

a cylinder head temperature of 260° C (500° F) is a llow· 
able for one hour, but must not be exceeded. Operating 
at or near rbe limit is not encouraged. 

Note 
During climbs the practice of flying at sligbrly 
greater than the recommended indicated air 
speeds for maximum climb will greatly im­
prove cooling and will make very litde dif­
ference in rate o£ climb. 

d. Adjust propeller governor (2600 rpm normal 
maximum). 

e. Retrace wing flaps (zero-<iegree flap angle). 
f. Trim for the best climbing speed. 
g. During rated power climb a shift to high blower 

may be made above 12,500 feet if high power operation 
is desired. 

FLIGHT ENGINEER 
a. Be cerrain that engine fuel pressure has not 

dropped. lf fuel pressure drops, set booster pump 
switch co .. EMERGENCY." 

d. If engine failure is due to causes other than loss 
of fuel pressure and the pilot feathers the propeller on 
the dead engine the flight engineer should: 

( l ) Completely close cowl flaps on the dead en-. 
gme. 

(2) Cut tuel supply to dead engine. 
(3) Close cowl flaps on good engine as much as 

possible and in any event close them to 20 degrees. 

WATCH H EAD TEMPERATURES 
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12. CiENERAL FlYING CHARACTERISTICS. 

•· CLIMB. 
(l) As soon as possible atter taKe-off the power 

should be reduced to at least 2600 rpm and 42 inches 
Hg. As soon as the speed can be brought up to between 
100 and 105 knots the wing flaps should be retracted. 
When the wing flaps are fully retracted, climbing 
speed should be increased to approximately 120 knots. 
If the flight engineer failed to ci0$C the cowl flaps to 
20 degrees or less after take-off the pilot will feel a 
slight buffeting. 

(2) For all climbing operations it would be well 
to bold the speed as high as possible: approximately 
120 knots. If too slow a climbing speed is used the air­
plane will tend to "mush" and the engines cannot be 
properly cooled. 

b. MANEUVERS. - All acrobatic maneuvers are 
prohibited. Banks up to 60 degr.ees are allowed, pro­
vided the airplane's gross weight does not exceed 48,000 
pounds. For gross weights in excess of 48,000 pounds 
rurns should be restricted to gentle or moderate banks 
and no violenr loads should be applied to the airplane. 

&. CRUiSING FLIGHT. 

(1) On long cru ises at level flight the speed of the 
airplane may be greatly impaired if the flight engi· 
neer does not handle the cowl flaps properly. For all 
flight conditions the cowl flaps should be kept as nea.rly 
dosed as possible. For cruising flight the cowl flaps 
shall be open only enough to keep the cylinder head 
temperature from exceeding 232°C (450° F). Flying 
with cowl flaps wide open will not only reduce the 
speed of the airplane but will cause a slight buffeting. 

(2) For either climb or level flight a cylinder 
head temperature of 260° C (S00° F) is allowed for one 
hour at normal rated power. To remai:t with in these 
limits the cowl Raps may have to be kept open about 20 
degrees. Operating at or near the limiting head tem­
perature is not encouraged. 

(3) The R-2800-22 engines incorporate carbureror 
settings which permit in level Right only the use of 
"AUTO LEAN" up to normal rated power and rpm, 
provided the cylinder head temperatures do not exceed 
23Z°C (450 <' f ). The use of powers higher than normal 
raced are not permiued in ''AUTO LEAN" under any 
circumstances; since the use of "AUTO LEAN" in 
higher powers than cruise is restricted ro level fligh t 
(high speed), the use of "AUTO RlCH " is generally 
preferable. T herefore, the use of "AUTO LEAN" at 
higher powers than cruise should be confined to con­
ditions where range is a factor in conjunction with 
high powers. 

(4) Cruising performance will be greatly im­
proved if the pilot always endeavors to keep the e leva­
tor trim cab setting at or near zero degrees by instruc­
any member of the crew not actually at assigned sta­
tions to move forward until the airplane flies level with 
the trim tab set at approximately zero degrees. The 

trim tab setting of zero degrees should correspond ro a 
ccmer of gravity location of about 25 percent MAC. 
Flying with this center of gravity location should give 
a speed increase 6f about 5 knots and the longitudinal 
and direction Slability of the airplane is somewhat im­
proved. The pilot should always remember to move 
the crew aft until the center of gravity is again aft of 
28 percent MAC before a landing is attempted. 

d. OPERATION OF AUTOMATIC PILOT. 
(1) Trim airplane "hands-off." 
(Z) Open servo speed control valves (figure I S-27) 

for best operation-approximately three turns. 

Note 

In rough air it will be necessary to dose speed 
valves to less chao three turns. 

(3) Turn automatic pilot switch (figures 16 and 
17-29) "ON ." 

(4) Set rudder follow-up card tO match direc­
tional gyro card by turning rudder knob. 

(5) Set ailecon follow-up i.odex to match bank 
index by turning aileron knob. 

(6) Sec elevator follow-up index to match eleva­
tor alignment index by turning elevator knob. 

CAUTION 
Do not a lign elevator follow-up index hori­
zon bar as relative movement between elevator 
alignment index and horizon bar is in oppo­
site direc tions. 

(7) .Engage automatic pilot by slowly moving the 
lock lever (figurc:s 16 and 17-20) to the "ON" position. 
By ho!ding the controls, the piLot can feel when the 
automatic pilot is flying the airph10e. 

(8) To make course changes rotate the rudder 
knob slowly and smoothly in the direction desired. 
The proportional bank adapter will automatically 
crank in aileron and elevator movement. 

CAUTION 
Do not allow airplane to get too far out of 
trim. Do not forget that the autOmatic pilot 
can be overpowered. 
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(9) T o make a caged turn: 
(a) Cage directional gyro. 
( b ) Turn caging knob clockwise for left men, 

counterclockwise for right turn. 

CAUTION 
Do not turn caging knob more than about 4 
to 5 degrees, otherwise a violent turn will 
result. 

(c) When new course is reached, uocage direc­
tional gyro. 

13. MANEUVERS PROHIBITED. 

All acrobatic maneuvers are prohibited. 

14. STALLS. 

a. The speeds indicated on the pilot's airspeed indi­
cator at the staiJ on the PBM-5 airplanes are as fo llows: 

STALL SPEEDS 
PBM-5 (PREUMINARY) 

POWER ON- Flaps down at 56,000 pounds--69 knots 
POWER ON- Flaps down at 38,000 pounds-57 knotS 
POWER OFF- Flaps down at 56,000 pouods-81 knotS 
POWER OFF- flaps down at 38,000 pounds--67 knotS 

h. In general the airplane has a very indefinite stall 
with little or no tendency to fall off on a wing. Even 
after the stall ir is possible to hold the nose up and let 
the airplane "mush." Flaps-down stall are not preceded 
by any great amount of warning, but the indefinite 
character of the sta ll and the ability to keep the nose up 
after stall accompanied by the absence of any rolling 
tendencies lessens the necessity for a stall warning. 

15. SPINS. 

Spins are prohibited. If the airplane goes into an 
inadvertent spin use a normal recovery procedure. 

16. ACROBATIC$. 

All acrobatics are prohibited. 

17. DIVING. 

The permissible acct:lerations and speeds at various 
gross weightS are tabulated below: 

PBM-5 (PREUMINARY)­
PERMISSIBLE ACCELERATIONS AND SPEEDS 

GROSS WEIGHT PERMISSIBLE ACCELERATION PERMISSIBLE SPEED 
POUNDS POSITIVE NEGATIVE KNOTS (indicaJed) 

44,000 3.0g 1.5g 210 
46,000 3.0g 1.5g 210 
48,000 2.9g 1.4g 210 
50,000 2.7g 1.4g 210 
52,000 2.6g 1.3g 210 
54,000 2.5g 1.3g 205 
56,000 2.4g 1.2g 195 

THE RESTRICTED SPEED WITH FLAPS EXTENDED IS 110 KNOTS INDICATED. 
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II. APPROACH AND LANDING. 

a. CHECK-OFF LISTS. 

PILOT 
( 1 ) Bombsight doors locked. 
(2) Water-tight compartment doors closed. 
(3) Wing flaps down as desired. 
(4) Propellers set in automatic for approxi· 

mately 2250 rpm. 
( 5) Crew at stations, belts fastened. 
(6) Radio trailing antenna retracted and 

locked. 
C7) Driftmeter retracted. 
(.8) AJI guns positioned and locked. 
( 9 ) All hatches and gun doors secured. 
ClO) Bomb bay doors closed. 
( 11 ) Flares removed from cans. 
C12) Check crew at landing stations in ac· 

cordance with loading manife.st. 

b. CHECK LANDING CENTER OF GRAVITY.­
With flaps full down and engine speed set for 2400 
rpm, close chrotd~s completely and see if airplane 
glides ac 100 knots or less with elevator tabs set at 
zero. 

WARNING 
If under these conditions the hands-off g liding 
speed exceeds 100 knots, the center of gravity 
is forward of 28 percent MAC., move crew 
members aft until the bands-off gliding speed 
is 100 knots or less. 

c. APPROACH AND LANDING. 
(I) During a landing approach a gliding speed of 

120 knots should be maintained until the pilot is ready 
10 put the flaps down. Before lowering the flaps the 

FLIGHT ENGINEER 
(1) Cowl flaps closed. 
{2) Mixture "AUTO RICH." 
( 3) Supercharger-"LOW." 
(4) Carburetor air control in "DIRECT." 
( 5) .Engine selector valves set to "SERVICE 

ANY." 
(6) Booster pump switches "NORMAL." 
(7} Surface de-icer "OFF." 
(8) Notify crew to go to landing stations in 

accordance with loading manifest. 

pilot should be careful to reduce the airspeed to 108 
knots. As the flaps go down the airspeed should be 
further reduced but in no case should it be lower than 
95 knots. 

(2) A flaps-down gliding speed of 95 to 100 knots 
should be maintained until the actual "flare-out" for 
the landing is started. 

(3) In the actual landing the airplane may be 
either landed "hoc" or a full stall made. In the case 
of a full or semi-stalled landing the airplane will show 
little or no tendency to leave the water unle~ the pilot 
continues to pull back on che yoke after the initial 
contact with the water. Power landings can be very 
satisfactorily made with flaps either 20 or 30 degrees 
down. However, the pilot sho.uld continue co ''fly" the 
airplane until well after contact with the water has 
been made. The initial rate of descent for a power 
landing should not go over 200 feet per minute and 
the airplane should definitely be flying and nor "mush­
ing." If the airplane does ' 'mush" down it will show 
a decided tendency to drop on the water from a height 
of about 20 feet instead of flying onto the wate,r as it 
should. 

d. IN CASE LANDING IS NOT COMPLETE.­
Do nqt attempt to give the engines full power with­
out resetting the elevator trim tab. 

Note 
If the elevamr tab is set to zero degrees or 
some nose-up setting when full power is ap­
plied to the engines the airplane will have a 
bad nosing-up tendency which might result 
in a power-on stall. 
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19. STOPPING ENGINES. 

a. With the cowl flaps wide open, carburetor air 
''DIRECf" mixture "AUTO RJCH " run at 600 to 800 
rpm until cylinder head temperatures are at 150°C 
(302° F) or less. 

Note 
After each flight while operating ac 1700 to 
1800 rpm shifr tbe supercharger controls from 
"LOW" to " HIGH." Operate the super· 
charger in "HIGH" for about 2 minutes and 
return to the "LOW" position in order to de­
sludge tbe supercharger clutches. 

b. When the cylinder head temperatures drop, move 
the mixture controls co " IDLE CUT-OFF,'' and advance 
the thrortles to che "FULL OPEN" position. 

c. When the engines stop, rurn off magneto switches 
and all fuel valves. Throw left and rigbr switches tO 
"OFF" and generator switches co "OFF." Leave the 
mixture controls, in "IDLE CUT-OFF" until the engine 
is sraned again. 

d. If temperatures below -5°C (23° F) are forecast 
for the period before the next start, the lubricating 
oil should be diluted immediately before stopping in 
accordance with the following procedure: 

( l) Open the scarcer hand crank door and unsafety 
and open the oil dilution shut-off cock located below. 

(2) Place fire watch on top of center wing. 
(3) Set the oil dilution circuit breaker to "ON." 
(4) Hold engine speed constant at 800 rpm. 
(5) Hold oil dilution switch "ON" 2 to 5 minu.res. 

The warning light will show RED when rhe oil dilu· 
tion solenoid valve is open. During last few seconds, 
move mixture control (figure 24-2) co "IDLE CUT· 
OFF" and advance throttles to "FULL OPEN" position. 
Release oil dilution switch when engine stops. Turn 
ignition switch (figures 16 and 17-1) "OFF" after pro­
peller scops rotating. 

(6) When diluting oil observe the followi ng pre· 
cauuons: 

(a) Do not over-dilute. 
(b) Guard aga.insc fire. 
(c) Dilute only when justified by forecast of 

temperatures below -5°C (23° F). 
(d) Keep oil system free of sludge and water. 

(e) Close and safety shut-off cock as soon as oil 

dilution is completed . Do not depend on the solenoid 
valve (operated by the oil dilution switch) ro be free 
from leakage. 

(/) Hold dilution switch "ON" unril engine 
stops, except as follows: If oil pressure drops below 
25 pounds per square inch before oil dilution period 
is ended, release oil dilution switch and move mixture 
control co "IDLE-CUT-OFF" immediately. 

20. BEFORE LEAVING AIRPLANE. 

a. Raise wing flaps. 
b. Turn all fuel valves to "OFF. 
c. Check fuel and oil loads. 
d. Check that auxiliary power plant is off. 
e. Turn all electrical circuits off. 
f. Remove surface control locks from stowage out· 

board of Bight engineer's fuel control panel and lock 
the surface controls as follows: 

CAUTION 
Check chat the aucomatic pilot switch (figures 
16 and 17-29) and lock (figures 16 and 17-20) 
are in their "OFF" positions before locking 
the surface coorrols. 

(I) Set aileron controls in neutral and place lock 
bar in posicion berween the elevator control columns. 
Place the rube end of the lock bar in the fitting on 
the co-pilot's column and bring the opposite end into 
position over the rwo pins on the pilot's column. 

(2) Place the aileron locking yoke over the cenrer 
spoke of the aileron coocrol wheel and the elevator 
control column so chat the prongs locate with the 
holes in the lock bar. 

(3) While pushing firmly on the yoke and holding 
the lock bar in place, turn the locking key in the 
bar the full distance and withdraw it. 

(4) Assign personnel to hold elevator and rudder 
controls in neutral, aod cake the key removed from 
the lock bar and the one chained to it aft, into the 
tail of the airplane. Jnsert one key into the rudder 
quadrant on the stabilizer rear spar, and the other 
through the lock link on the elevator jack shaft. 

g. Secure all hatches. 

h. If airplane is tO be left on water, check bilge 
and see chat anchor is holding and airplane is riding 
properly. 
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SECTION Ill 
FLIGHT OPERATING DATA 

1. SPECIFIC ENGINE FLIGHT CHART. 
fSee tigun 38.J 

Operating characteristics and limitations of the 
R-2800-22 engines with which this airplane is powered 
are given in tabula.- form for· ready reference in the 
Specific Engine .Flight Chart. For additional informa­
tion refer to rhe Engine Calibration Curve. (See fig­
ure 77.) 

2. AIRSPEED LIMITATIONS AND FLIGHT 
RESTRICTIONS. 

11. Do nor lower wing flaps above LOS knots lAS. 

h. Gross weight for rough water rake-off not to ex­
ceed 48,000 pounds. Recommended ma.ximum gross 
weight for smooth water operation is 60,000 pounds. 

STALL SPEEDS (INDICATED) 
PBM-5 (PREUMINARY) 

POWER ON-Flaps down ar 56,000 pounds--Q9 knots 
POWER ON-Flaps down at 38,000 pounds-57 knots 
POWER OFF- Flaps down at 56,000 pounds-81 knots 
P9WER OFF-Flaps down at 38,000 pounds--Q7 knots 

3. BALANCE COMPUTER DESIGNATION. 

Each airplane is equipped with a load adj uster and 
a Weight and Data Book. (AN-01-1-40.) 

4. AIRSPEED CORRECTION TABLE. 

Subtract the error shown in the second or third 
column from the indicator reading 10 obtain the 
calibrated airspeed. 

MODEL PBM-5 PREUMINARY 
AIRSPEED ERROR TABULATION FOR 

PILOTS METER 

(GROSS WEIGHT 46,500 LBS.) 

l ndi&alor 
Rellding-Knol s 

170 
160 
150 
140 
130 
120 
110 
100 
90 
80 
70 

Error- Knols 
(Flaps Up) 

4.0 
3.6 
3.3 
3.0 
2.7 
2.4 
2.1 
1.8 
lA 
1.0 

Errors- Knots 
( FI11ps Down) 

0.8 
1.0 
1.2 
1.4 
1.7 

PBM-5 (PRELIMINARY)- PERMJSSmLE ACCELERATIONS AND SPEEDS 

GROSS WE.IGHT 
POUNDS 

44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 

PERMISSIBLE 
POSITIVE 

3.0g 
3.0g 
2.9g 
2.7g 
2.6g 
2.5g 
2Ag 

ACCELERATION 
NEGAT.IVE 

1.5g 
I.Sg 
lAg 
lAg 
1.3g 
1.3g 
1.2g 

PERMISS.IBLE SPEED 
KNOTS ( indi&ated) 

210 
210 
210 
210 
210 
205 
195 

THE RESTRICTED SPEED WITH FLAPS EXTENDED IS 110 KNOTS INDICATED. 
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FUEl Oil OIL COOLANT MAX. PERMISSIBLE DIVING RPM: . .. .• . . . ~1~~ . , . .. .. . . . CONDITION PUS SURE PRESSURE TEMP, TEMP. 
IL8/SO. IN.I ll8 /SO. IN.I •c ' F •c ' F CONDITION ALLOWABLE OIL CONSUMPTION 

DESIRED 17 as, +5 -o 110 - 140 - - MAX. CONT. . . . Jt . . . U.S.QT/ HR . . . U . . . IMP.PT IHR 
15 167 

MAXIMUM u 100 100 21 2 - - MAX. CRUISE . . . , • . • . U.S.OTt HR • . . " • • . IMP.PT 1HR 

MINIMUM 16 50 '7 - - - MIN. SPECIFIC 
. 

. .. :-7 • • . U.S.QT HR , .. -:-: •. . IMP.PT 1 HR 

IDliNG • ·10 ~$ 40 104 - - OIL GRADE: ISL . . .. ~1.2•0 . ..... . . .. !Wl. .. :-: .. .. . .. . ... . 

SUPERCHARGER TYPE: SINGLE STAGE, TWO-SPEED INTERN,,L SUPERCHARGER FUEL GRADE: 130 100 OCTANE 

MANIFOLD CRITICAL ALTITUDE .. USE LOW MIXTURE FUEL FLOW MAXIMUM MAXIMUM OPERATING HORSE- ~ 

RPM PRESSURE ~ BLOWER CONTROL !GAL HR 'ENG.I CYL. TE.MP. OUR.ATION CONDITION POWER 0 
1800STI WITII RAM NO RAM· - snow, POSITION u.s. IMP. ·c ' f IMINUTESI .. 

• 

TAKE-OFF 2800 53 2100 Sea L.,vel Low Do Nol U1e A.R. 287 239 260 500 5 - Hi~h Blower -
WAR 

EMERGENCY - - - - - - - - - - - - -

MILITARY 2800 52.5 2100 ~000 Low 11,800 A.R. 
287 239 

iBOO ~1.0 1600 - 17000 Hish 2!~ 187 2.60 500 5 --
MAXIMUM 2600 42.5 1700 8000 Low 12,300 A.R. 204 170 NO 

CONTINUOUS 2600 ~1 .0 1450 - 17800 High 190 158 232 450 LIM II 

MAXIMUM 2250 32.0 I I 40 12300 Low 16,500 A.L 
,, 93 NO 

CRUISE 2250 30.8 975 - 22700 H.gh 103 86 200 400 LIMIT 

MINIMUM 
SPECIFIC - - ·- - - - - - - - NO - -

CONSUMPTION 
• LIMIT 

REMARKS: 1. MANIFOLD PRESSURES LISTED ARE MAXIMUM 
t. FUEL AND OIL CONSUMPTIONS FOR ONE ENGINE ON.L.Y RBD n GIIRil8 A.RB PRIILIMINAIIY, 

l. ALL POWERS ARE FOR OPERATING MIXTURES' 
S l'DJRCr TO lt8Vl810N Af'l'llR VLICRT Clii!CK 

wr·l•l• • t~·l~ 

Figure 38 -Specific Engine Flight Chart 
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SECTION IV 
EMERGENCY OPERATING INSTRUCTIONS 

1. EMERGENCY EXITS. ISee 1igure 39.1 

a. PARACHUTE EXITS.- T hc crew members 
should use the following exitS while the airplane is 
in 11igbt. 

WARNING 
1f the airplane is Bying nose down, do not 
open the parachure roo quickly when leaving 
by the iront exitS. This will prevent the para­
chute from "ballooniag" and entangling any 
structure. 

0 ) Bow turret gunner and bomber use either 
the fronr entrance hatch or anchor batch. 

(2) Pilot, co-pilot, radio operator, 11igh t engineer, 
navigator and radar operator use the front entrance 
batch or anchor hatch. 

Note 
If possible move aft to the waist batches or 
auxiliary power plant hatch. 

(3) Deck rurnh and waist gunners should use 
either the side waist hatches or the auxiliary power 
plant batch. 

(4) Tail turret gunner uses the empennage hatch. 

b. CRASH LANDING EXJTS.-The crew members 
should us.e the following exitS in rhe event of a crash 
landing. 

(l) Bow rurret gunner-through the turret escape 
hatch. 

(2) Bomber-through either rbe front entrance 
hatch or anchor harch. 

(3) Pilot and co-pilot- th rough the pi.loc's escape 
hatch. 

(4) Navigator, radio operator, Bight engineer and 
radar operator-through either the pilot's escape 
hatch, the front entrance hatch, or anchor hatch. 

(.5) Waist gunnerr-througb either the side waist 
hatches, runnel hatch, empennage batch, or auxiliary 
power p lant hatch. 

(6) Deck and rail turret gunners-through the 
turret exit hatches. 

2·. EMERGENCY EQUIPMENT. ISee 1igure 39. 1 
:z. P ARACHUTE STOW AGE.-T here are provi­

sions for ·stowage of 11 parachutes as follows: 
(l) One parachute on the forward side of frame 5 

in the bomber's compartment. 
(2) One parachute on the left side of the Bight 

deck ceiling forward of frame 9. 
(3) One parachute on the left side of the flight 

deck below the aft eqd of the navigaroi's chan: tab!e. 
(4) Three parachutes. on rhe right side of the 

flight deck ceiling at the fl ight e ngineer's station. 
(5) Orie parachute on the right side of the waist 

compartment air of frame 24. 
(6) One parachute on the right side of the waist 

compartmenc.aft of frame 31. 
(7) Two parachutes at Jrame 33, one on each side 

of the tunnel bulkhead. 
(8) One parachute on the right side of the air­

plane forward of the tail turret. 
b. LIFE RAFT.-Three li.fe rafrs are stowed in the 

auxiliary power plant compartment. 
c. FIRST AID XIT.-One first aid kit is srowed on 

the r ight side of the Jligbt deck at the Bight engineer's 
stadon. 

d. EMERGENCY RA TJONS.-Provisioos have been 
made for stowage of emergency food supplies in the 
auxiliary power plant compartment. 

e. WATER l:IREAKERS.-Emergency fresh water 
breakers of 4-1/ 2 gallons capacity each are provided 
at the following locations: 
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No, No11oulotwrw 

1 P4rdchllt~ S~4&e 
2 First Aid Kit 
3 Life RAft Stt>UI4&e 

C\ 

aof . 

i 
~ 

CRASH ESCAPE EXITS 

PARACHUTE ESCAPE EXITS 

No. Nomw.clotuo 

4 Em~nuy RAI#ns 
S Water Breakers 
6 Fire E.xtmBMisbers "'ul Pyrotechnics 

Figure 39- Emergency Exits and Equipment 
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Pt~r•graplh 2·1 

(I) Twu 011 the: II'"" vi the: .• uxtlmry puwc.:r plant 
L'Ump.trtmc:nt. 

( 2 ) One on the uuwu ul the .tu~ i li"r) power pl.tm 
comp-.utmcor. 

f. FIRE F.XTI NGlJ I~II L:H~ hrc cxt~ugut~hers are 
stowed ac che followin~ po~ilium. 

( I) One 2-pouod ponahh: ( () hrc o:Attngubher 
io the bom~r) L~>mpartmcm . 

(.2) One o n the flighc decl.. .st the: Righc engio~r') 
SUI liOn. 

(j) Oue 111 thc aft hull t-omp.tnmc:m on the for · 
w • .rd ~ide uf tbe deck IIJrrCl structure. 

( I ) Oue S-pound por~able extinguiSher in the: 
p~.t,.;cway .rdjuccm tu the fli~o:ht Jc~k. 

('j ) A vapor ,lilutiun systcnt uSt.'<.l for lire pre­
vent ion ami 001 ns an extinguisher is provided in chc.: 
fuel tank area. Wbtn the uirplane approachL'S a com­
baa nrca , the cnnrrol hundlc for the vapor dilution sys­
rem (figure -i0·3l should he pulled Ill ollow rhe C01 

~ w flo(ld the hull fuel mnk cnmpnrrmcnrs. This 
reduces chc d imgcr of lire in this area if projectiles 
penc:trnre the fud tanks. 

.... 
No. No .. e•c lot•r• 

I C.U , &Jul r 

2 v "~' l)if•t~ v ·"·y 
l V<~f>or IJthttion V.- lw """'"' 

Figur• 40- V opor Dilution Volve 

g. PYIWH.CHNH . .:S. 
I I l LANDING FLAKE~. 

( oJ ) Twu release rontaioen .a:e provaded in rhe 
a ll right ~•Je uf the waist compartment for the release 
of Mark 4-1 flares. 

( b ) Buih -in ~wwage rae~ arc provided for two 
dare>. 

( c ) To release lanJi11g flares: 

I . Ch,-ck that both forward and aft hull cir­
a;ujc breaker switches, IOC:tlloO on che flight engineer's 
pand, arc in the "ON" po)icio n. 

2. f lnl<l the tOJ.t,~tlc switch on rhe pilot's 
pedestal in the ''ON" ptt\ition fo r at least 2 seconds. 

(2) SIGNAL PIST O l.. 

( a) One Mark 8 signal pistol is mounted in the 
..:ruwn o f the fligh t dca.:k o n the left s ide, forward o f 
the fii.gb t engineer's station. 

( b) After a llight when the pisml has hcen 
fired, the blasr tu~ hole in the ouuidc skin shoult.l 
be l'Ovcrcd wid1 trnnsparent wpc. 

( • ) Sto wage fvr 2-f cartridges is J>ro,•idcd on the 
crcown of the flight deck on rhc righ t side. 

h. AIRCRAn FLOAT UGHTS AND SMOKE 
GRENADES. 

11) Racks tu bold 18 Marl.. { float lighcs art pro­
vadcJ adjacent tO the runnel botch. 

(2) Provision for stowage of 2 H. C. smoke 
grenades. M afk 8, and one handle for holding the 
buming grennd~'S is providl'<l adjacent 10 the parachute 
flare release mechanism. 

3 . EMERGENCY OPERATION OF CONTROLS. 

a. W ING FLAPS. (Su figure 41 .) 

(l ) Remove the hand crank from irs stowed posi. 
ti<m on bulkhead 20 in the auxiliary hull tank t om­
parcment. 

I 

WARNING 
l n.sure w ang ftap switch is in "Oft-~' position. 

WING fLAP 
SWITC+i 
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(2) Insert the crank in the gear box located over· 
head in the center passageway just aft of frame 20. 

(3) Turn tbe crank clockwise to lower the flaps 
and counterclockwise to raise the ftaps. 

Figure 41 - Wing Flap Crank 

b. BOMB BAY DOORS.-Operate the bomb bay 
door$ in an emergency by setting th.e selector (figure 
15-22) on the right side of the pilot's instrument panel 
co "DOORS" and pulling the release handle (figure 15-
24) until it hits the mechanical stop. 

'· BOMB JETTISON. 
(I ) Sc!t the manual bomb bay door selector (figure 

15-22) on the pilot's iostrument panel to "EMER· 
GENCY." 

(2) PuU the manual bomb bay jettison control 
hand!e (figure 15-24) on the pilot's iostroment panel 
out until it bits the mechanical stOp. 

Note 
ln. this case, all bombs and bomb bay fuel 
tanks if installed in both bays will be dropped 
simultaneously. 

d . FUEL JETTISON. (Se~ figure 42.) 
(I) BEFORE JETTISONING FUEL 

(•) Warn all crew member$ that fuel is to be 
jettisoned. 

( b) Insure that all power to tail turret is off. 

( , ) Turn off all radio power. 
(d ) Check amount of fuel to be jettisoned. 

(2) TO JETIISON FUEL: 

(a) Insure that jettison valves for tanks to be 
dumped are open. The center bull tanks valve is 
located below the lower deck Boor to rig ht of keelson 
about midway berween the front spar bulkhead and 
the watertight bulkhead. The after hull tanks valve 
is located below the lower deck Roaring just to the 
right of the center line of the ai.rplane, just aft of the 
rear spar bulkhead. 

WARNING 
T he fuel jettison valves musr be open at all 
times except when servicing the jenison 
pumps. 

(b) Place jettison switches, located on Bight 
engineer's electrical switch panel, for "CENTER" 
and/ or "AFTER HULL" ranks to the "ON" position. 

(c) Report to pilot that operation is under way. 
(d ) Note drop in fuel tank quantity gages as 

a check on performance of pumps. 

WARNING 
Never fiy the airplane through any ana in 
which fuel has been previously dumped. 

NO fLYING! 
GASOLI~€ 

"DUMP 
AR-EA -

(~) When jettisoning operation is completed, 
throw jerrison switches located on rhe Right engineer's 
switch panel to "OFF." 

(/ ) Calculate reduction in gross weight of air· 
plane and compensate accordingly. 
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Figure 42 - Fuel Jetrr•on System 

4. ENGINE fAILURE DURING FLIGHT. 

PILOT 

Note 
Do not cut magneto switch until propeller has 
stopped windmilling. 

b. Place wing Raps in fuJI up position. 

RE STRICTED 
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f. Keep bomb bay doors closed if possible. 

g. Eptrance hatches, turret hatches and windows 
should be kept closed to reduce drag. 

h. To reduce drag, fly airplane straight wich as 
little skidding and slipping as possible. 

i. Consult the Flight Operation Instruction Chart 
on cruising data for single engine operation. 

Note 
Remember that ac lower altirudes the power 
available is increased and the power required 
is decreased. 

f. Instruct members of crew m jettison bombs, ga.~· 
oline, etc., m reduce weight if necessary to maintain 
a constant altitude. 

k. ln the event of accessory failure proceed as 
follows: 

(I) ENG1NE-DRIVEN FUEL PUMP.-Turn left 
or right booster pump switch to ''EMERGENCY" 
depending on whether left or right fuel pump has 
failed. (See Section ll, paragraph 3, f.) 

FllGHT ENGINEER 
c. Cut fuel supply to dead engine. 

WARNING 
Do not cut fuel to a.n engine without first 
notifying pilot. 

I 

d. Close cowl flaps on dead engine. 
e. Open flaps on good engine only enough to main· 

tain cylinder head temperatures below limits. 

(2) OIL PUMP FAJLURE.-Advise pilot of fail· 
ure, cut fuel supply to affected engine, and proceed 
with single engine operation. 

(3) CARBURETOR FAILURE. -Proceed with 
single engine operation. 

(4) PROPELLER GOVERNOR FAILURE.­
Change from "AUTO" to "MANUAL'' operation and 
set propeller rpm by means of propeller 1NC-DEC 
RPM switch. If the circuit is out completely, use as a 
fixed pitch propeller. 

(5) WING TANK FAILURE.- U!e as much of 
the fuel remaining in the tank as possible; then switch 
selector valve to "HULL TANKS," and turn booster 
pump switch to "OFF." 

(6) TRANSFER PUMP FAIJ.URE. 
(a) Switch the crossover valve to "CROSS­

OVER" and rurn the switch for the dead pump to 
"OFF." (See Section 11, paragraph 3, g.) 

Note 
In event of dual failure set crossover valve to 
"CROSSOVER" and operate the emergency 
fuel hand pump (figure 29) to re-61J the serv· 
ice tanks. 
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SECTION V 
OPERATIONAL EQUIPMENT 

1. BOMBER'S COMPARTMENT. 

a. BEFORE ENTERING BOMBER'S 
COMPARTMENT. 

(I) Check that the power forward hull switch lo­
cated on the Right engineer's switch panel is turned 
to "ON." 

b.' ON ENTERING BOMBER'S COMPARTMENT . 

( 1) Unfasten the damps that hold the bombsight 
window cover in position. (See figure 43.) 

(2) Life the cover out of posirion usjng the 
handles on each side of the cover. (See ftgure 44.) 

Figure 43 - Unfastening Bombsight W indow 
Cover Flops 

Figure 44 - Removing Bombsight Window Cover 

(3) The cover is stowed on the aft right side of 
bulkhead 5. 

(4) Open the bombsight window doors after the 
airplane is airborne by using the following procedure: 

( a) Give the crank in the nose of the airplane 
one turn. This will raise the locking pin. 

(b) Open each door by pressing the buuon on 
top of the door handle and rurniog the crank. 

WARNING 
Before take-off the bomber must be sure the 
bomb bay doors are completely closed electri· 
cally. 

1 2 

"'""' '~ 

~ \.vv - .. 

5 

Ref. 
No . Nomenc:loture 

I Cir~uit Brralltn 
2 Compartmeut Light Switch 
3 Tt~rrtf Power Sruitt:h 
-1 Firiug Ke.r 'Test Receptacle 
5 Utility Rect'ptacle aud Switch 
6 Circ11it /Jreaii<'N 

Figure 45- Bom ber's Jun ction Box 
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~. OPERATION OF BOMBER'S CONTROLS. 

( 1) Tesr the firing key. Use the plug in rhe junc­
tion box above the door on bulkhead 5. The light will 
indicate if the key is working. (See figure 45-4.) 

(2) Turn "ON" the master switch. (See figure 
46-5.) 

(3) Turn "ON" the desired number of rail selector 
switches. (See figure 46-21.) 

No. Nomenclature 
I & mb lndicaUJr Lights 
2 JndiuUJr Light Switch 

"3 AMtomatic &mb Reluu Switch Indicator Light 
~ Man~~al Switch bulicaUJr Light 
S Master Switch 
6 &mb /'tfamul Switch 

"7 AMtomatic &mb Release Switch 
8 Left and Right & mb Bay Door Switches 
9 &mb Bay Door ltulicator Lights- Open Position 

1 0 Emergency Sa/110 Release ButUJn 
11 Firing Key Receptacle 
12 Spare Lamp Container 

• Not11sed on PBM-5 

(4) Turn "ON" the bomb manual switch. (See 
figure 46-6.) 

d. SELEcriVE RELEASE. 
(I) Turn the intervalometer switch to "SELECI'."' 
(2) Turn the pointer on the small dial to the num­

ber of bombs to be released. 

(3) Unlock the bomb rack by throwing tbe lever 
u p. (See fi_gure 46-23.) 

IS 
16 

"17 
18 
19 
20 
21 
22 
23 
24 

Nomenclature 
Utility Receptacle 
Utility Rectptacle Switch 
&mb Fusing Switch 
Circuit Brea~n-1 
Stabilizer Power Switch 
Panel Light Rheost41 
Right & mb Bay Door JndicaJor 
Left & mb Bay Door lndicai<Jr Light- Closed Position 
&mb Rail Selector Switches 
Panel Lights 
&mb and Torpedo Racle Locle Ha•ulle 
lnterv~tlometer 

f igure 46- Bomber's Switch Panel 
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(4) "To release the bombs: press the firing key. 

e. TRAINRELEASE. 
(1) Test the firing key. 
(2) Check that the power forward b ull switch is 

ruroed to "ON." 
(3) T urn "ON" the master switch. 
(4) Turn "ON" the rail selector switches. 
(5) Turn the iotervalometer switch to "TRAIN." 
(6) Tu.rn the pointer on the small intervalometer 

dial to the number of bombs to be released. 
(7) Use the large dial on the intervaJometer to 

regulate the interval of dropping the bombs. 
(8) Unlock the bomb rack.. 
(9) Press the firing key to release the bombs. 

Ref. 
No. Nomenc lature 

L Ainpeed Indicator 
2 Pan~ll..ight 
3 Altimt:tu 
4 Air T~:mperallln Gage Switch 
5 Spotlight Switch 
6 Pa,<:l Light Rheostat 
7 Air 'Tempera/Jire Gage 
8 &mbsight Wit,dow Door Ha,dl.: 
9 Spotlight 

Figure 47- Bomber's Instrum en t Pa ne/ 

f. EMERGENCY RELEASE. 
(1) Check that the power forward hu11 switch 

located on the flight engineer's panel is turned to 
"ON.'' 

(2) Unlock the bomb racks. 
(3) Press the bnnon inside the emergency re­

lease hole to drop all bombs simultaneously. 

Note 
All bombs will be armed in this case. 

g . OPERA TlON OF BOMB BAY DOORS. 
(1) OPENING DOORS. 

(a) The bomb bay doors will open electrically 
through the first impulse of the firing key. 

( b) To open the doors electrically using the 
control on the bomber's switch panel: 

1. Check that the power forward huH switch 
located on the llighr engineer's panel is turned co 
"ON." 

2. Turn_ "ON" the master switch. 
3. Place the door switch located on the 

bomber's switch panel in the "OPEN" position. 
(2) CLOSING THE DOORS. 

(a) Check that the power forward hull switch 
is turned to "ON.'' 

(b) Turn "ON" the master switch. 
(c) Check that the left and right wing power 

switches are curoed to "ON." 
(d) Turn the indicator light switch to rhe "ON" 

position. 
( e) Hold the doo.r switch in the d osed position 

until the indicator shows the doo.rs to be closed. 
(3) MANUAL OPERATION OF BOMB BAY 

DOORS.-Opcn or close £he doors manually by means 
of the hand crank located in the cemer wing adjacenr 

Figure 48 - Bomb Bay Door Hand Crank Attachment 
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to rhe bomb bay, access co which is gained through a 
manhole in the lower cemer wing from inside the hull. 
(See figure 48.) 

CAUTION 
It is very impottanc co follow the instructions 
givt!n on the placard at the hand crank. 1f 
these instructions ace not followed it may re­
sult in <:r<~nking the bomb bay doors too far 
and cause jamming of the door operating 
mechanism. If the bomb bay door operating 
mechanism becomes jammed it will be impos­
ble to release the bombs electrically. When 
the door operating mechanism becomes 
jammed, back off the hand crank until the red 
bolt in the goose neck lines up with the red 
arrow just over the sprocket. 

Note 

If the bomb bay doors £ail to open electrically, 
they may be opened from the pilot's station 
by placing the manual selector to "DOORS" 
and pulling the release handle until it hits the 
mechanical stop. (See figure 49.) The doors 
will open and aJI bombs and bomb bay fuel 
tanks, if carried, will be jettisoned if the 
selector is set to "EMERGENCY." 

Figure 49 - Pilot's Emergency R•1leose 

2. NAVIGATOR'S STATION. 

a. GENERAL DESCRIPTION. - The navigator's 
station is located on the left side of the Right deck. A 
chart table for the navigator is located just forward of 
the entrance door. (See figure 51.) 

b. FUGHT INSTRUMENTS. 
(1) The navigator 's instrument panel located oo 

the left side of the hull above the chan table, contains 
the following instruments. 

(a) Airspeed indicator. 
(b) Altimeter. 
(c) Clock. 

(2) A gyro fluxgate compass master indicator is 
also provided, although ooc mounted on the panel. 

c. NAVIGATOR'S EQUIPMENT. 
(I ) An astro compass complete with standard and 

case·is stowed on the auxiliary power plane floor on the 
left-hand side of the airplane just forward of the auxili­
ary power plant. The mounting bracket for •!Je nstro 
compass is stowed wich the compass. Two adapter 
sockets on the navigator's hatch coaming in the nuxili­
ary power plant' and one on each side waist hatch are 
provided for the mounting of the astro compass mount­
ing bracket provide for twO positions of the astro 
compass at each adapter socket location. (See figure 50.) 

Rof. 
No. ttomenc lature 

I Astro Uome 
2 Navigator's H11tch 
3 Astro CompaJS Adapter SocJ:t!t 
4 Asfro C,ompan Mounting Bracltet 

Figure SO- Navigator's Hatch 

(2) A Mark 2-B or 2-C Pclorus drift sight is 
s towed on the left side of tbe tunnel compartment 
with provisions made for its use in the tunnel hatch. 

(3) A Mark 6 drift sight is stowed on the right 
side of the fuel rank compartment just forward of the 
door and provisions made for its use in the standpipe 
in the same compartment. 

WARNING 
Be sure that the standpipe cover is in place 
for rake-off and Landing. 

(4) One pair of binoculars is stowed on t.he shelf 
on rhe right-hand side of the galley compartment. 

(5) An asrrograph mount is provided for installa­
tion above the navigator's instrument panel. 

(6) Two navigation watches, one vector ploniog 
machine, one Mark 5-A plotting board, and miscellane­
ous charts are stowed in the drawer beneath the chart 
table. 
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d. MlSCELLANEOUS EQUIPMENT. 
(1) A jack box for plugging into the ioterphooe 

system is provided ar the forward end of the naviga­
tor's table. 

(2) The navigator's compass is lighted by a 24-volt 
light controlled by a plainly marked rheostat ar the 

Ref. 
No. Nomenclature 

l ABK Fuse Box 
2 Navigator's juttctio11 Box 
3 Gyro Fluxgate U>mpass CAgi11g Switch 
4 Navigator's lustrlllll6111 Panel 

navigator 's junction box. T he junction box also con­
tains rwo other rheostats, one of which controls the 
two table floodlights and the other controls the light· 
ing of the navigator's instrument panel. 

(3) A stowage sung for the navigator's parachute 
is provided on the left side of the flight deck, below 
the aft end of the char t table. 

1 

Ref. 
No. Nomenc lature 

5 Gyro Fluxgate Master l11dicator 
6 Navigator's Table 
7 Radar Operator's Station Box 
8 Radar Operator's Seat 

Figure 5 I -Navigator's Station 
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e. OPERATION OF GYRO FLUXGATE 
COMPASS. 

(I) Turn "ON" the inverter switch located on the 
flight engineer 's switch panel. 

(2) Turn "ON " the pilot switch on the fluxgate 
amplifier located under the navigator's table if the 
amplifier i.s equipped with a switch. A green light 
on the amplifrer will indicate when the system is on. 

Note 
Some of the latter type amplifiers do not have 
an "ON-OFF" switch. 

(3) Allow 10 minutes for the transmitter gyro to 
anain operating speed. 

(4) After take-off and before raking the first read­
ing, go through a complete caging cycle, from uncaged 
to caged eben on to uncaged. The caging swicch is 
located directly over rbe compass. (See figure 52.) 

\ 

\ 

<. 

I 

\ 

Note 
Light will indicate when unit is caged. 

I 
I 
I 

' 

• • 

figure 52- Gyro flux gate Master Indicator and 
Caging Switch 

--
• -: 
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f. READING THE COMPASS. 

( L) Variation correcrion can be accomplished by 
rotating the knob on rhe bottom of the master indi-
caror. 

(2) The index marker on the bottom of the dial 
should be set to read rhe correct amount of easterly or 
westerly variation, as indicated by rhc posi t ion of rhe 
airplane with reference ro the Isogonic chart. 

(3) The master indicator pointer with variation 
correction set in will indicate true heading of the 
airplane. 

g. 11JRNING OFF COMPASS.-When engines are 
not running, the compass may be turned "OFF'' by 
the inverter switch located on the flight engineer's 
panel. U engines are running turn the compass "OFF'' 
at the amplifier if the amplificl' is cqui pped with a 
switch. 

h. TESTING COMPASS IN PLIGHT. 

( 1) Keep rhe airplane on one heading. 

(2) Execute a series of maneuvers such as a climb 
or dive. 

(3) U rhe airplane does not exceed 65 degrees off 
the level flight auirude, the compass should remain 
constant on the heading. 

(4) By "yawing" rhe airplane from right to left, 
the heading change should be indicated accurately and 
promptly. 

i. POINTER OSULLA TION OR GAIN 
CONTROL. 

(I) During long flights in areas where rhe hori­
zontal component of the earth 's magnet ic field varies, 
the compass may become sluggish in weak horizontal 
fields or may oscillate in strong horizontal fields .. 

(2) T o correct this, che gain control which is to­
cared on the aft cod of the amplifier shou ld be reset in 
llighr by turning the switch clockwise to higher num­
bered positions or until the pointer of the compass 
osciJiates on a given heading. 

(3) Back the $Witch off one numbered position 
lower than the last position where oscillation is en­
countered, i.e., if the polmer is sluggish with che gain 
control set on position "3," it should be turned dock­
wise until che pointer barely oscillates on a given bead­
ing and then backed off one position counterclockwise . 

(4) If the pointer oscillates on posicion "3," ic 
should be backed off counterclockwise one position at 
a time until the pointer of rhe master indicator remains 
stationary on a given beading. 

i· STANDBY COMPASS.- ln the event the gyro 
fluxgate compass fails during llight it may be necessary 
to use the Mark 9 standby magnetic compass located 
on the lower right·hand side of the co-pilot's instru­
ment panel. Since tbe magnetic compass is unreliable 
due to electrical equipment in its vicinity, it should be 
compensated with all elccrrical eq uipment in the bow 
off so that the reading will be reasonably reliable. 
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(1) -Turn ofT aU electrical equipment in the bow 
of the airplane by using the individual switches for 
each item of eqwpment. 

CAUTION 
Do noc turn the power off by means of the 
circwr-breaker switches on the flight engi­
neer's panel since the circuitS may then be 
overloaded when the power is ru_roed back on. 

(2) After the compass has settled down set the 
borrom card on the gyro pilo t directional gyro with 
the compass, and use the gyro as a directional gyro. 

(3) Turn on rhe power to the equipment needed. 
(4) Repeat the above procedure eve.ry 15 minutes. 

3. RADIO OPERATOR'S STATION. 

a. AIRPLANE NOS. 454{)5 TO 45444. (See fig· 
ure 53.) - The radio operator's station is on the 
right side of the flight deck directly afr of the co-pilot's 
station. A swivel chl ir with a pilor's rype safety belt 
is mounted on tracks in front of rhe radio operator's 
table. A stowage sling for the radio operator's para­
chute is located on the right side of rhe 8igbt deck 
ceiling at the tlighr engineer's station. 

h. AIRPLANE NO. 59000 AND SUBSEQUENT. 
(See figures 54 and 55.)-Tbe radio operator's station 
is in the same relative position as earlier airplanes; 
however, the radio equipment is so located that the 
radio operator's table is placed athwa.rcship so that the 

:: :~~;i.f\?~f: 
::::f~~:~: .-. 

-:-····: :-. ~··. ···. 
{ ·.•. 

·-· 
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.• 
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Figure 53- Radio Operator's Station (Airplane Nos. 45405 to 45444) 
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radio opera tor now normally faces forward. Radio 
equipment not at me rad io operator's station is placed 
on an equipment rack provided on the right side of 
the galley comparuneot. 

2 

3 

lof. 
No. Nome acloturo 

1 Liaison T ransmitter Lead-In Insulator 
2 AT C T ransmitter 
~ AT C Trammitter LAading Coil 
4 Antenna Change-Over Switch 
5 lAr4n lndic4tOr 
6 lAr4n R~ceiver 
7 l\fo11nting CAbi11et and Sparl! Pa rts udttr 

Figure 55- Radio Operator' s Station- Aft View 
(Airplane No. 59000 and Subsequent) 

1 

2 

3 

4 

4. RADAR OPERATOR'S STATION. 

A non-adjustable upholstered sear is provided facing 
forward on the left side of me Bight deck forward of 
rhe navigator's chart table for use by the Radar oper­
ator. A pilot's rype safery belt is provided. T he Radar 
operator's parachute is stowed on the left aft side of 
the Bight deck. 

Ref. 
No. Nome nclature 

1 A RC-5 VHF Receiver 
2 L M 10 Frequency M eter 
3 Radio Opuator's Table 
4 RaLiio Operator's Rheostat a11d Switch Bo.<t 
S A l.A-2 lnt~rphone Control Box 
6 RAX Recrivus ( High-Medillm-LAw Frequenri~s) 

Figure 54 - Radio Operator' s Station- Forward View 
(Airplane No. 59000 and Subseq uent) 

., 
• 

• 

• 

• 
• 
• 
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5. OPERATION OF GUNNERY E9UIPMENT. 

a. BOW TURRET-250SH-1 A. (Airplane numbers 
45405 to 45444.) 

( l) BEFORE ENTERlNG TURRET . - Turn 
"ON" the bow rurret circuit-breaker switch on the 
flight engineer's oaoel. 

f igure 56- Bow Turret 

(2) ENTERING TURRET. 
(a) Enter turret through the opening in the 

drain bag at bottom of the turret. (See figure 57.) 

( b ) Close the zipper entrance o f the drain bag 
from inside the rurrec. 

(c) When the spring latch on the left-ha nd side 
o f the seat is pushed downward the seat rolls down in a 
horizontal position, and an easy pull forward locks 
the seat io a sitting position. 

(d ) Adjust and fasten the safety belt. 

(3) OPERATION Of CONTROLS. 
(a) Uolock the elevation lock on the left-hand 

elevating unit by pulling out and rotating the ha nd le 
counterclockwise 90 degrees, sl ip imo posicion. As· 
certain chat the lock handle on the left-hand side, is 
in a vertical unlocked posicion. 

CAUTION 
Do not unlock the elevation or azimuth lock 
except for tesr purposes unless in Bight. Fail­
ure to Jock io take-off or landing may cause 
extreme damage to airplane and turret. 

9 

8 10 

Ref . 
No. Nomenclature 

I Pqwer-011 Warning Light 
2 Utility Receptacle 
3 Utility Ruepta<le Switch 
4 Spotlight Switch 
5 G11n Circ11it a11d Sigbt Switch 
6 Glmera Switch 
7 Main Power Switch 
8 P11mp Motor Switch 
9 Booster Motqrs Circuit Breaker Restf Button 

10 Main Pump Circuit Bruzker Reut 811/lon 

Figure 57 - Entrance to Bow Turret figure 58- Turret Control Panel f250SH-JA1 
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(b) Unlock the uimuth lock by pushing lever 
forward to the "OFF" posidon located left-band side 
of turret. 

(c) Turn the electric main power switch on the 
upper right-band side of the panel to on. This will 
cause the red pilot light on the panel to light, indicat· 
ing power is on. 

(d ) Pull the hydraulic pump motor switch lo­
cated on the bottom fl ange of the panelboard to "ON." 
The pressure gage should read between 990 to 1030 
pounds per square inch. 

(e) Rotate the control handles up or down to de­
press or elevate the turret. 

(/) Rota te the handles to the left or right to 
move the turret in aximuth. The degree of rotation 
of the ba.odles determines the speed of movement of 
the turret. 

(g) Turn the gun solenoid and sight switches 
located in the cemer of the panel to "ON." The gun 
may be fired by depressing either the left or right 
t rigger switch (or both together) with the index fin­
gers on the control handle grips. 

(h) Relaxing the action switch will render the 
trigger switches automat.ically inoperative and stOp 
the electric motor driven pump. 

(4) LEAVING TURRET. 
(a) To leave the turret, move it in aximuth and 

elevation until the guns are pointed forward and are 
horizontal. 

( b) Lock the turret elevation lock situated on 
the left-hand side of the elevating unit. 

(c) Lock the azimuth lock by pulling lever aft 
to "ON" position. 

(d ) T urn the hydraulic pump motor switch, gun 
solenoid switch, s igbt switch , and main power switch 
to "OFF." 

Note 
The turret may also be turned off at the junc­
tion box on bulkhead 5. (See figure 45.) 

(e) Release the seat back by lifting it up over 
the catch and pushing the seat back and up along the 
track into i t.S locke<! position. 

(f) If the e lectric motor or wiring should be 
damaged, the emergency hand pump should be used. 
Sufficient pressure may be obtained by pumping the 
handle bac.k and forth. 

(g) Should an occasion arise necessitating the 
immediate lowering of the pressure, turn the hydraulic 
pump motor switch ' 'OFF" and operate the control 
valve handle until the turret stops. 

(5) SEAT.-Thc gunner's seat is provided with an 
adjustment mechanism by means of which the seat 
may be raised or lowered 1-1/ 2 inches from neutral. 
To operate the sear, grasp the handle beneath the front 
of rhe seat in the right band and release the catch with 
the right thumb. Moving· the handle up or down will 
cause the seat to raise or lower. Releasing the catch at 

the posit ion desired will maintain the desired seat 
height. 

(6) LOADING AMMUNITION. 

(a) Remove the two ammunition doors to the 
front of the gunner, one on either side of the control 
unit , by removing the three pins holding each door in 
p lace. 

(b) Slide the doors outboard and aft. 

(c) Ammunition may now be .loaded into the 
boxes. Continuous belts may be loaded by lapping 
back and forth across the box, until fulL 

(d ) Drop a bard wire hook down through the 
top of the booster feed, and attach to the ammunition 
belt. Tie or secure the wire in some manner to the 1,run 
while connecting the ammunition below. Reach under 
the feed chute through the top o{ the ammunition box 
to attach the w ire to the ammunition belt. 

(e) When both boxes arc full o£ ammunition 
and the wire is still attached, replace both ammuni­
don doors. 

(/) Pull the wire and belts up through the 
booster chutes until two or three rounds of ammuni· 
tion have engaged the booster sprockets. 

(g) Disengage the baed wire hook. 

(h) Pull up enough ammunition to load each 
gun. 

(7) CHARGING GUNS. 

(a) A hydraulic gun charging system is installed 
in the turret and is connected to the main hydraulic 
system. 

(b) The hydraulic cha.rger control valve is lo­
cated just above the gunner's left knee. By pressing 
the control knob all the way into the firing position, 
both guns will automatically be charged and ready 
to fire. 

(c) If the control valve handle is turned to the 
' 'SAFE' ' position before depressing, when charging, 
the gun bolt will remain held in the back position pro· 
viding access to remove a jam. 

b. BOW TURRET -250SH-3. (Airplane number 
59000 and subsequent.) 

( I ) GENERAL.- The Man i!l power rurrer is a 
spherical hydraulic self<ontained unit mounted in 
the bow position. (See figure 56.) It is designed for 
the mounting of two .50<aliber model M-2 Browning 
aircraft machine guns. T he turret travels 62 degrees in 
elevation and 48 degrees in depression from the hori­
zontal center line of the airplane, and 90 degrees w 
either side of neutral in azimuth. 

(2) CONTROLS.-Hand grips, with buil r-m gun 
triggers, action switches, control the turret in e leva­
tion, depression, and azimuth. The turret can also be 
operated manually in the event of power failure. 

(3) BEFORE ENTERING TURRET. - Turn 
"ON" the bow turret circuit·breaker switch located on 
the fl ight engineer's switch panel. 

RESTRICTED 



RESTRICTED 
AN 01-JSED-1 

Section Y 
Porogropll S 

(4) ENTERING TURRET. 

(a) Enter turret through the opening in the 
drain bag at the b<mom of the turret. (See figure 57.) 

(b) Close the zipper entrance of the drain bag 
from inside the turret. 

( ~) When the spring latch on the left-hand side 
of rhe seat is pushed downward the seat rolls down in 
hor1zontal position, and an easy pull forward locks 
the sear in a siuing position. 

(d ) Adjust and fasten the safety belt. 

(5) TURRET OPERATING INSTRUCTIONS. 

(a) Tum main power switch (figure 59-21) on 
the right-hand turret panel to on. A red light will light 
indicating power IS on. 

WARNING 
Stow the manual drive hanqles located on the 
left and right in the turret before operating 
rhe currec by power. A red warning light on 
me right-hand turret panel will light when 
handles are not in StOwed position. Manual 
d.rive must be in stowed position at all times 
when pump motor switch is turned tO "ON." 

2 

16 12 

Ref. hf. 

(b) Turn pump motor switch to "ON" located 
<>n junction box facing aft, and check high pressure 
gage; reading should be 990 to 1030 pounds per square 
inch. Check low pressure gage; reading should be 25 
to 30 pounds per square inch. 

(c) Grip handles on control and depress action 
switches. One or both levers depressed will enable 
operator to operator the turret. (See figure 59-2.) Turn 
the hand grips up to elevate and down to depress the 
turret. Rotate the hand grips right or left to operate 
the turret in azimuth. 

(d) The degree o£ rotation of the hand grips 
determines the speed of movement of the turret, and 
relaxing me action switches will render the trigger 
switches inoperative and stop the electric motor driven 
pump. 

(e) Turn the camera switch on the left-hand 
panel ro "ON." 

(/) Turn the gun charger switch on the left­
hand panel to "ON." 

(g) Turn the gun sight switch in me r ight-band 
panel to "ON ." 

(h) The dome light switch is 1ocatt.-d on left­
band turret panel. 

6 7 

13 12 

lief. 
No. Nome11cloture No. Nome•cloture No. Nom••c loture 

I lnt~rphou~ Bo:r 
2 Action Switches 
3 /11 icrophon~ Switches 
4 Foot Pnlal Stowage Handle 

9 Booster Circ11it Breaker 
I 0 "Gun'·' and "Sight" Switch 
I I Elevation Cbttch Lever 
I 2 Mam~a/ Dri11e &ndles 

I 7 Pump Switch 
18 Domt Ligbt Switch 
19 Cha'l(tr Switch 
20· V.mtra Switch 

5 High PreJSNr~ Gage 
6 Red Warning Ught 
7 Utility Rutp14clt 
8 Utility Reuplaclt Switch 

I 3 Fool Trigger 
14 umtrol Handles 
I 5 Low Prtssllr~ Gage 
16 -uimuth Cllltch Hattdl~ 

21 /If a in Power Switch 
22 /lfain Power Circ11it Brealter 
23 Power lt~dicatnzg Light 

Figure 59- Turret Controls-2SOSH-3 
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(i) The utility switch is located on right-hand 
turret panel. 

(j) The booster circuit breaker is located on rhe 
right-hand turret panel; if booster motors cut out push 
the button on the circuit breaker to start booster 
motors. Repeat if necessary. 

(k) The main power circuit breaker is located 
on the left-hand turret panel, if main power cuts out 
push the bunon o n the circuit breaker to get electrical 
power in turret. Repeat if necessary. 

(I) The interphone statiOn box is forward of the 
upper left-hand corner. 

(6) MANUAL DRIVE.-The manual drive is pro­
vided for auxiliary operation in case the hydraulic 
drive is damaged. 

(a) Release the azimuth and elevation manual 
drive cranks from stowed position, and rotate both the 
right and left d rive cranks in eirher direction until the 
manual drive engages. 

1. The r ight-hand crank operates the turret 
iu elevation. 

2. The left-hand crank operates the turret in 
azimuth. 

(b) The clutch Jever .for elevation drive is lo­
cated at the r ight-hand side o£ the sear. Reach through 
opening in side of bulkhead. 

1. Push clutch lever down for hydraulic oper· . 
auon. 

2. Pull clutch lever up for manual operation. 

(c) The clutch lever for azimuth is located on 
the upper lefr-hand side ne.xr ro the azimuth drive 
handle. 

1. Push clutch handle forward for hydraulic . 
operauon. 

2. Pull clutch handle aft for manual opera-
• 

tiOD. 

(7) MECHANICAL FOOT TRIGGER. - In the 
event of power failure a foot trigger is provided to be 
used in conjunction with the manual turret drive 
system. The foot pedal is located conveniently for op­
eration with the righ t foot, and is held in a retracted 
position by a compression spring. 

(a) The stowage handle for the foot trigger is 
located in the front right-hand corner of the turret. 
Turn the stowage handle 90 degrees to the left and 
push down. The foot trigger is now ready for oper· . 
auon. 

(b) Turn stowage handle 90 degrees to the left 
and lift up, the foot trigger is retracted and in stowed 
position. 

(10 CHARGING THE GUNS.-The electric gun 
charging systems io these turrets are connected to the 
inboard side of the machine guns and operate auto­
matically when the proper electr ic switches are turned 
on. They cannot be manually operated. On the right 
and left gun chargers are tr igger switches provided to 

operare gun chargers independenrly by flipping up to 
"ON" position gun can be charged as desired. 

(9) REMOVAL OF A CASUALTY. 

(a) Turn off the electric power by using the 
single-pole double-throw switch located outside the 
turret. This will render the electric motor and the fir­
ing circuit jnoperarive. 

( b) Open drain bag by pulling the zipper 
around its course. 

(c) At the extreme bottom of rhe ball section, 
to the front of the gunner's eorrance hatch, is found 
an emergency r ighting opening. 

(d ) Disengage e levatio n clutch at right-band 
side of sear in the turret. 

(e) Disengage azimuth clutch at upper left-hand 
side in the rurrer. 

(/) The turret, by pushing or pulling, may now 
be trained by hand or e levated manually from the out· 
side un.til the entrance opening is in rhe desired loca­
uon. 

(g) Remove the two wing nuts located on the 
sear supports under the track (one on each support). 

(h) Be sure to support the sear, and gunner, 
while performing this operation. 

(i) The seat track will now pivot down about 
it~ front attachment, and by lifting the scar over the 
catch in the track, both seat and the gunner can be re· 
moved. Or as an a lternative, after following steps I 
co 5 inclusive, the following procedure may be fo l­
lowed: 

( j) Reach into the turret and unfasten the gun­
ner's safety belt, by pulling open the jiffy buckle. 

( k) Push rhe sear back and up under the back­
rest , bracing the gunner during the operation . 

(I) Gunner will slide down and our of turret. 

c. DECK TURRET- 2SOCH-l. (Airplane numbers 
45404 to 45444.) 

(1) BEFORE ENTERING TURRET.-Check that 
rhe deck turret circuit-breaker switch located on the 
fligh t engineer's panel is turned to ''ON." 

. . . . . .. -· " .. 
. 
• . . . . . . .. . 

. . . . . . . . . ·· :····- .... .. . . 
~~~~~~· ~). . . • • t • • • • • • 

Figure 60- Deck Turret 
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(21 ENTERING T URRET. 

(a) Enter the turret head-first from the rear side 
of the ammunition box by ascending the two seeps, us· 
ing any convenient struccure as " hand grip. 

(b) While ~ tanding on top of the ammunition 
box covers, reach between the legs and pull the sear up 
unci! it locks over the righr-hand seat bar. 

(c) Sit down and fasten the safety belt. 

(3) OPERATION OF CONTROLS. 

(a) Observe if the red indicator Light on the 
switch panel is on. If it is. it indicates that power has 
been turned on from outside the turret. If the light is 
nor on, turn on the switch marked "MAIN POWER." 
This in turn will ligh t the indicator lighr signifying 
that the current is on. 

([,) Turn the util ity camera, dome light, gun, 
and sight switches tO "ON" as desire<{. 

(c) Check to sec that the pump switch located 
co the left of rhc gunner is in the "ON " position. 

(d) Grasp the cont·rol grips in both hands and 
press down either or both action switches with the side 
of the band. This will starr the pump. 

(e) Move the comrol handles up or down co de­
press or elevate the guns. Rotate the handles horizon· 
tally co move the turret in azimuth. The degree of 
rotation of the handles determines the speed of move­
ment of the rurrer. The action switch muse be held 
down in order co ser the turret in motion. 

(j) After turning "ON" the gun and sight 
switches, che guns arc fired by depressing che trigger 
switches in the from of the control handle grips. 

(g) To operate the camera turn the camera 
~witch to "ON" and depress the firing 1rigger. 

(4') LOADING AMMUNITION. 

( a ) Remove the (oot plates at the top of the 
ammunition box by pulling aft on the spring latch pin 
under the foot plates. 

( b) Remove the feed chute by removing the for­
ward and aft safety pins in the chute. 

( c) Ammunirion may oow be loaded into the 
boxes. Continuous belrs may be loaded by lapping 
back and fonh across the box until it is fulL 

(d) Reinstall the feed chute and its pins. 

(e) Drop the ammunition threading sling down 
through the cop of the booster feed. Lead che end down 
that has the opposite link to the last round at the top 
of the box so as co au ach to the ammunition belt. Tie 
or secure the sling to the gun or boosrer while connect­
ing rhe ammunition below. Reach under the feed chute 
through the opening a t the footres t to couple up the 
threading sling. 

(/) When borh boxes are full and threading 
slings are attached replace the sliding foot plates. 

(g) Pull the threading sling up through the 
booster chutes until two or three rounds of ammuni· 
tion have engaged the booster sprockets. 

DANGER 
K EEP H A ND S AFT . & BELOW 
TH 15 POIN T W HEN EL ECT RIC 
POWER IS TURNED Ol'i IN 
T HE T UR ~ ET 

Figure 61 - Turret Con trol Ponels- 250CH- I ond 250CH-2 
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(b) Disengage the threading sling. 
(i) Lift the cradle cover and gun cover. 
(j) Pull up enough ammunition to be loaded 

into the guo. 
( lr) Close the gun cover and cradle cover. 

(5) CHARGING THE GUNS.-See Section V, 
paragraph 5, a, (7). 

(6) REMOVAL OF EMPTIES. 
( 11) Emptied and ejected cases and links are col­

lected in boxes under each gun. A door at the back of 
the ejected case box is held in place by a spring latch. 
The door may be removed by pulling back on the 
spring latch. 

( b) The empties may then he removed and the 
doors replaced. 

d. DECK TURR.ET-250CH-1B. (AIRPLANE 
NUMBERS 59000 AND SUBSEQUENT.) 

(l) GENERAL-The Martin power turret is a 
cylindrical hydraulic self-·contained unit mounted in 
the deck position. (See figure 60.) It is designed for 
the mounting of two .50-caliber model M-2 Browning 
aircraft machine guns. The guns travel 360 degrees 
in azimuth, 80 degrees in elevation, and 20 degrees in 
depression depending on the position the guns are 
pointed. The airplane is protected from its own gun­
rue by an interrupter. 

(2) CONTROLS.-Hand grips, with built-in gun 
triggers, action switches, and microphone switch, con­
trol the turret in elevation, depression, and azimuth. 
The turret can also be operated manually in the event 
of power failure. 

(3) BEFORE ENTERING TURRET.- Turn 
"ON" the deck turret circuit breaker switch located at 
the flight engineer's panel. 

(4) ENTERING TURRET. 

(a) Enter the turret head-first from aft side by 
ascending the cwo steps, using any convenient struc­
ture as a hand grip. 

( b) While standing on top of the ammunit ion 
box covers, reach between the legs and pull the seat 
up until it locks over the right-hand seat bar. 

(c) Sit down, adjust and fasten the safecy belt 
io position. 

Note 
During take-off and landing be sure elevation 
and azimuth clutches are engaged for power 
drive, and that the tuuet is locked in azimuth 
with guns pointed forward. 

(5) TURRET OPERATING lNSTRUcrJONS. 

(11) To operate the turret by power, turn the 
main power switch on in the turret. A red light will 
light indicating the power is "ON." The light and 
swiccb are located on the right-band turret panel. 

(b) Turn the pump switch located on the left­
hand turret panel to "ON." Check high pressure 

gage; reading should be 740 to 780 pounds per square 
inch. Check low pressure gage; reading should be 
25 to 30 pounds per square inch. 

(c) Unlock the azimuth Jock located at the 
aft right-hand side of the rurret by pushing the knob 
to the r ight. 

(d) Turn the camera, sighr and gun switch lo­
cated on the right-hand turret panel to "ON." 

(e) Turn the gun charger switch located on the 
left-hand turret panel to "ON." 

(f) The dome light swircb is located on the 
left-hand turret panel. 

Note 
The emergency switches on the right-hand 
turret panel must be in an extreme down posi­
tion to be "ON," w hen ope.radng the ru.rret 
by power. 

(g) The emergency gun charger switch is lo­
cared on the right· band turret panel. 

(h) The interpbone junction box is located on 
the upper right-hand turret. 

(i) The booster circuit breaker is located on 
the right-hand turret panel; if booster motors cut out, 
push the butron on the circuit breaker to start booster 
motors. Repeat if necessary. 

( j ) The main power circuit breaker is located 
on the left-hand turret panel; if main power cuts out, 
push the button on the circuit breaker to get electrical 
power in turret. Repeat if necessary. 

(k) Grip handles on controls and depress the 
action switches. One or both switches depressed will 
enable operator to operate the turret. 

( l) Turn the hand grips up to elevate the guns 
aod down to depress the guns. Rotate the hand grips 
right or left to operate the turret in azimuth. 

( m ) The degree of rotation of the hand grip 
determines rhe speed of movement of the gun and 
turret, and relaxing grip on both of the action switches 
will render the trigger switches inoperative and stop 
the electric motor-driven pump. 

(6) MANUAL DRIVE.-The manual drive is pro­
vided for auxiliary operation in case the hydraulic 
drive is damaged. 

Note 
The emergency switch is provided to be used 
in conjunction with the foot trigger and 
manual drive and must be in the extreme up 
position for manual operation of the turret. 
To turn emergency switch "OFF" return to 
center position. 

(a) The manual drive cranks are stowed in 
position tO the left and right of the ammunition 
chute in front of gunner's seat. (See figure 69.) 

(b) Release the azimuth and elevation manual 
drive cranks from stowed position. 
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(c) Turn pump switch "OFF." 
(d) Push the e!evation clutch lever located in 

left·hand side of rur ret down for manual drive and 
romre the lefr-hand elevation crank un til clutch 
engages. 

(e) Push rhe azimuth clutch lever located in 
the lower righr-hand corner of the turre! down for 
manual drive and rocate the right-hand azimuth crank 
until clutch engages. 

Ref . 
No. Nome ndoture 
I L~/t-Nand Switch Pa11el 
2 Right-lla>ul Switch Panel 
3 Action Switch 

(/) To operate rurrct by power, stow both crank 
handles and engage both clutches by pulling up clutch 
lever for hydraulic operation. 

(7) MECHANICAL FOOT TRIGGER.-ln the 
event of power failure a fooc trigger is p rovided tO be 
used in coo.junction with the manual turret drive 
system. 

(a) The foot pedal is stowed in the slot of the 
foot rest convenient for operation with the right foot. 

Ref . 
No. Nome nclatur" 
4 Manual Dri11e Cranh 
) Cbntrol Na11tlles 

Figure 62- Turre t Contro/s-2SOCH- J 8 and 250CH-28 
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P ush aft wich back of right foot, and mechanical foot 
trigger is now ready for operation. 

( b) A press of the foot trigger fires both guns. 

(c) T o stow foot trigger, pull it up with toe 
of shoe co its vertical position. 

(8) LOADING AMMUNITION. 

( a) Remove rhe foot plates at the top of the 
ammunition box by pulling on the spring larch pin 
under the foot rest support cha.onel and then sliding 
the foot plates aft and ouc. 

( b ) By removing the forward and aft safety 
pin in the feed chute, the chute may be removed. 

(c) Ammunition may now be loaded into the 
boxes. Continuous belts are loaded by lapping back 
and forth across the box. Ammunition points forward 
in box. 

(d) Reinstall the feed c hute and its pins. 

(e) Drop the ammuni cion loading be.l.t down 
through the top of the booster feed. Lead cbe end 
having the opposite link to the last round at the top 
of the box down to attach it to the ammunition belt. 
Tie or secure the belt co the gun or booster while con­
necting the ammunition below. Reach under the feed 
cbute through the opening at the foot rest, to couple 
up the loading belt. 

(/ ) When both of the ammunition boxes are 
full and the loading belts are attached, replace the 
sliding foot places. 

(g) P ull che loading belt up through the booster 
chutes until cwo or three rounds of ammunition have 
engaged the booster sprockets. 

( h ) Disengage the loading belt. 

( i ) Life the cradle cover and guo cover. 

(j) Pull up enough ammunition co be loaded 
inco the gun. 

( k ) Close the guo cover and cradle cover. 

(9) CHARGING THE GUNS.- The electric gun 
charging system in these turrets is connected co the 
i nboard side cf the machine guns and operates auto­
matically when the proper electric swicches are turned 
on. They cannot be manually operated. Located on 
the right and left gun chargers, trigger switches are 
provided to operate the gun chargers independently. 
B y Ripping either switch up t·o ' 'ON" position each 
individual gun can be charged as desired. 

(10) REMOVING A CASUALTY. 

(a) A red light in the rutrer indicates the 
power is on. Shut off th<! switch at juncrioo box, 
located jusr outsid<! the turret near the cente.rline of 
the airplane. 

(b) Eater the rurret from the rear side of the 
ammunition box, head first, using any convenient 
srrucrure as a hand grip. 

(c) See chat the casualty's hands and arms are 
free from all units, such as guns, operating switches, 
ecc. 

(d) See char the casualty's feet and legs are free 
from the foot resc, ammunition boxes, etc. 

(e) Determine, by the size and position of rhe 
casualry, and the amount of space ro work in, if it 
is advisable co release the safety belt, or the gunner's 
seat first. 

(j) To release the safety beJt, reach in and 
with the fingers unsnap the jiffy snap by pulling away 
from the body. 

(g) To drop the gunner's sear, depress the sear 
lock handle, located on the right-hand side uode.r the 
seat, either forward or aft. This releases cwo spring 
catches, fitting over rhe right-hand adjustment bar, 
one forward and one aft on the seat. 

(h) lower seat slowly to allow the gunner co 
slide gently down and out of che turret. 

e. TAIL TURRET-250-CH2 (AIRPLANE 

NUMBERS 45405 TO 45444.) 

(I) BEFORE ENTERING COMPARTMENT.­
Ch eck co see that rhe tail wrret circuit breaker swircb 
located on the flight engineer's panel is turned to 

"ON." 

(2) OPERATION OF CONTROLS.-Sec Section 
V, paragraph 5. a. 

(3) LOADING AMMUNITION. 

(a) Ammunition is loaded from the ammunition 
boxes inro che ammunition tracks which a re located 
on either side of the airplane. 

( b ) Move the ammunition belr up to the rurret, 
by pulling it along the roller cracks. 

(c) Drop the ammunition threading sling down 
through the mp of the booster feed. Lead the end 
having the opposite link co the last round at the end 
of the track down and attach co the ammunition belt. 
Tie or secure the sl ing to the gun or booster, while 
connecting the ammunition below. Connttc the thread­
ing sling co the ammunition belt. 

Figure 63- Tail Turrel 
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(d) Pull the threading sling up through the 
booster chutes until two or three rounds of ammuni­
tion are engaged by the booster sprockets. 

(e) Disengage the threading sling. 
(/) Lift the cradle cover and gun cover. 
( g) Pull up enough ammunition to be loaded 

inro rhe gun. 
(4) CHARGING THE GUNS.-See Section V, 

paragraph 5, a, (7) . 
f. TAIL TURRET 250CH-2B. (AIRPLANE 

NUMBERS 59000 AND SUBSEQUENT.) 
( I) GENERAL.-The Marrin power turret is a 

cylindrical hydraulic self-contained unit which may be 
mounted in the rail position. (See figure 63.) lr is 
designed for the mounting of two .50-ca.liber model 
M-2 Browning aircraft machine guns. The guns rravel 
60 degrees in elevacion and 45 degrees in. depression 
from the horizontal center line of rhe airplane, and 75 
degrees to eirher side of neutral in azimuth. 

(2) CONTROLS.- Hand grips, wirh built-in gun 
triggers, action swirches and microphone switch con­
trol the turret in elevation, depression, and azimuth. 
The turret can also be operated manually in the event 
of power failure . 

(3) BEFORE ENTERING TURRET.- Turn 
''ON" the tail turret circuit breaker switch located at 
the Aight engineer's panel. 

(4) ENTERING TURRET. 
(a) Enter the turret from aft end bead first and 

pull sear up until' snap lock closes on left-hand bar. 
( b ) Adjust and fasten the safety belt in position. 

Note 
During take-off and landing, be sure the ele­
vation and azim\Jih clutches are engaged for 
power drive, and char the turret is locked in 
azimuth with guns pointed aft. 

(5) TURRET OPERATING INSTRUCTIONS. 
(a) To ope rare rhe turret by power rum on the 

main power switch in rhe turret. A red light will 
light, indicating power is on. The light and switch 
are located on the right-hand turret panel. 

(b) Turn the pump switch located on the left­
hand turret panel to "ON." 

1. Check high pressure gage; reading should 
be 740 to 780 pounds per square inch. 

2. Check low pressure gage; reading should 
be 25 to 30 pounds per square inch. 

( c) Unlock che azimuth lock located ar the aft 
right-hand side of rhe turret by pulling the knob back. 

(d) Turn the gun charger switch, located on 
the left-band turret panel to "ON." 

(e) The dome light switch is located on the 
left-band turret panel. 

(/) The emergency gun charger switch is lo­
cated on the right-hand turret panel. 

Note 
The emergency switches on the right-hand tur­
ret panel must be in an extreme c~own position 
when operatjng turret by normal circuit 
power. 

( g ) The imcrphone junction box is located on 
the upper right-hand side of the turret structure. 

( h) The booster circuit breaker is located on 
the lefr-hand turret panel; if booster motors cut out, 
push the bunon on the circuit breaker co scare booster 
motors. Repeat if necessary. 

( i ) The main power circuit breaker is located 
on the left-band turret panel, if main power curs our, 
push rhe button on the circuit breaker to get electrical 
power in turret. Repeat if necessary. 

(j) Grip handles on controls and depress action 
switches. One or both switches must be depressed 
before the turret can be opera red. (See figure 62.) 

(k) Turn rhc hand grip up to elevate the guns, 
and down to depress the gum. Rotate the hand grips 
right or left tO operate rhe turret in azimuth. Tbe 
degree of rotation of the hand grip determi nes the 
speed of movement of the gun and turret. 

(/) Releasing the acrion switches will render rhe 
trigger switches inoperative and srop rbe eleet.ric 
motor driven pump. 

(6) MANUAL DRIVE.- The manual drive is 
provided for auxiliary operation in case the hydraulic 
drive is damaged. 

Note 
The emergency swirch is provided to be used 
in conjunction wirh rhe foot trigger and 
manual drive and must be in rhe extreme up 
posicion for manual operation of the turret. 
To turn emergency S'lvitch "OFF" return to 

cenrer posmon. 

(a) The manual drive cranks are srowed in 
positions to the left and right of the ammunition 
chute in front of the gunner's seat. (See figure 62.) 

(b) Release the azimuth and elevation manual 
dcive cranks from srowed posicion. 

(c) Turn pump switch co "OFF." 
( tl) Push the elevation clutch lever, located in 

left-hand side of turret, down for manual drive and 
rotate the lefr-hand elevation crank until the clutch 
engages. 

(e) Push the azimuth clutch lever, located in 
the lower right-hand corner of the turret, down for 
manual drive and rotate the right-hand azimuth crank 
until clutch engages. 

(/) To operate turret by power after manual 
operation, stow both crank handles and engage both 
clutches by pulling up clutch levee for hydraulic . operauon. 

(7) MECHANiCAL FOOT TRJGGER.-In the 
event of power failure a foot trigger is provided to 

RESTRICTED 7 1 



.. , .... y 
Per•t"'P. I 

RESTRICTED 
AN 01-35ED-1 

be used in conjunction with the manual turret drive 
system. 

(11) T he foot pedal trigger, located conveniently 
for operation with the right foot is stowed in the slot 
of the foot rest. Push aft with back of right foot 
and the mechanical foot trigger is ready for operation. 

(b) A press of the foot trigger fires both guns. 
(&) To srow the foot trigger, push it back in slot 

of the foot rest. 

(8) WADING AMMUNITION. 
(a) Ammunition is loaded from the ammuni­

tion boxes into the ammunition tracks located on 
either side of the airplane. 

(h) Move the ammunition belt up to the turret 
by pulling it along the roller tracks. 

( c) Drop the ammunition threading sling dow n 
through the top of the booster feed. Lead the end 
that has the opposite link to the last round at the end 
of the track down and anach to the ammunition belt. 
Tie or secure the belt to the gun or booster while con­
necting the ammunition below. Connect the threai:l­
ing belt to the ammunition belt. 

(d) Pull the threading sling up through the 
booster chutes until cwo or three rounds of ammuni­
tion ace engaged by the booster sprockets. 

( e) Disengage the threading sling. 

( j ) Lift the cradle cover and gun cover. 

(g) Pull up enough ammunition to be loaded 
into the gun. 

(b ) Close the guo and cradle covers. 

(9) CHARGING TiiE GUNS.- Tbe electric gun 
charging systems in these turrets ace con.oectcd to the 
inboard side of the machine guns and operate auto­
matically when the proper electric switches are turned 
on. They cannot be manually operated Located on 
the right and left gun chargers trigger switches are 
provided to operate each of the gun chargers iode­
pendendy. By fupping up to "ON" position each gun 
can be charged as desired. 

(10) REMOVING A CASUALTY. 

(11) A red light in the turret indicates the power 
is on. Shut off the switch at junction box, located 
just outside the rurrct just to the right of the center 
line of the airplane. 

(b) See that the casualty's hands and arms are 
&ee &om all units, such as guns, operating switches, 
ere. See that the casualty's feet and legs are free from 
the foot rest, ammunition belts, etc. 

(c) Determine, by the size and position of the 
casualty, and the amount of space to work in, if it is 
advisable to release the safety belt, or the gunner's 
sear first. 

(d ) To release rbe safety belt, reach in with the 
fingers and unsnap the jiffy snap by pulling away from 
the body. 

(e) To drop the gunner's seat, depress the seat 
lock handle, located on the left-band side under the 
sear, either forward or aft. This releases cwo spring 
catches, fining over the left-hand adjustment bar, one 
forward and one afr on the seat. This wiU drop the 
seat from rhe right-band side and leave it hinged to 
tbe left-hand adjustmem bar. 

(/ ) Use the knee as a support and gently lower 
the casualty to the deck. 

(g ) T ake the casualty by the armpits and walk­
ing backward pull him gently from the tur:cet. 

g. SIDE W AJST GUNS. (See figure 64.) 

(I) DESCRIPTION.-The side waist guns are lo­
cated in the rear entrance hatches and consist of a left­
and right-hand M-2 .50-caliber Browning aircraft ma­
chine guo for the respective hatches, the guns are 
mounted on a MK I hydraulic gun mount and are 
operated by a common hydraulic power unit with cwo 
lines connecting each gun to the hydraulic unit. 

(2) OPERATION OF CONTROLS. 
(a) Turn "ON'' the hydraulic unit t>Ower switch 

located on top of the bulkhead at station 601. 
( b) Turn "ON" the electric gun sight switch. 
( c) Unlock the control grip by pulling down 

on the knurle<i knob, turning it 90 degrees and re­
leasing it . 

.. ··~ . -
Figure 64- Waist Gun Installed 
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(d) Swing the mount tO the extreme azimuth 
and elevation positions tO flex the hydraulic lines and 
purge the system of any air. 

(e) Charge the guo by pulling back the charg­
ing handle on the righr~hand side of the gun and then 
relea.~ing it. 

(/) Turn the trigger safery lock located on the 
back of the adapter ro " FIRE." The firing t.rigger is 
located on the adapter in front of the right-band grip. 

(g) Ascertain that the dump valve lever is 
turned to rbe power control position. 

(h) To operate rhe gun in azimuth, rotate the 
left control grip to the right or left. (See figure 65-7 .) 

( i) To operate the guns in elevation, move the 
left control grip forwat:d or aft. 

( i) To obtain the maximum up-fire angle, de­
press the plunger lifting lever, pull the entire mount 
back and release the lever, allowing the plungers to 
seat in the holes in the sill plate. 

( k) To obtain the maximum down-fire angle, 
depress the plunger lifting lever, push the mounr for­
ward and release the lever, allowing the plungers to 
seat in the sill plate holes. 

(i) Use the dng and post sight in the maximum 
down position. 

(3) MANUAL OPERA TION.-ln the event of an 
electrical or hydraulic failure use the following proce­
dure: 

hf. 
No. Nomeoclature 

I Dump V alv~ Ctmtrol 
2 M.:tr* 9 Gun Sight 
3 tfMXiliary Rn1g ttnd Post Sight 
4 G11n Sight Pl11g 
) Loci< L~er 
6 Hydr<tUiic Press11re and R~IMrn 

Lin~s 
7 El~ation a11d A.zim11th Control 

Ha.Jdle 
8 Trigger 

Figure 65 - Side 
Waist Gun Mount 

(a) Turn the dumping valve lever to the 
"DUMP' " position. (See figure 65-1.) 

( b) Operate the gun manually. The left cont.rol 
grip will not be effective except as a band grip. 

(4) AMMUNITION AND LOADING. 
(a) The ammunition boxes are located above the 

hatch door; the box for the leh gun being forward 
o t the door, and the ammunition box for the right gun 
is located aft of the door. 

( b) Each box contains 350 rounds of ammuni­
tion with continuous feed. The ammunition is re­
stricted in a Bexible track connected from the top of 
the ammunition box to the guns. 

(c) The guns may be placed in tht:ir stOwed 
position without the ammunition track being discon­
nected. 

(d) To open the ammunition box, pull the locks 
located on the fore and aft sides at the top of the box. 
This will allow the entire box to swing downward to 
approximately a 45-degree angle. Cables located on 
the four aft sides of the box will hold the box in this 
position. Unsnap the four straps and lift the cover to 
fiJI the box. The batch door on the right-hand side 
must be closed in order to fill the ammunition box. 

(e) After the box has been fi lled, continue the 
rounds of ammunition through the flexible track. The 
track will carry 50 rounds of ammunition in excess of 
the 350 rounds already in the box. 
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6. OPERATION OF RADIO AND 
COMMUNICATION EQUIPMENT. 

Note 
Do not operate the radio equipment unless 
either the auxiliary genera tor or main engine­
driven generators are delivering power to the 
main bus. The radio equipment should be 
operated from the batteries in an emergency 
onJy. 

a. AJRPLANE NUMBERS 45405 TO 45444.-The 
PBM-5 radio units provide intercommunication be­
tween members of the crew, between crew and surface 
stations, and between crew and other crews of squad­
roo. With these uni ts t:he crew can measure the fre­
quency of traosmitte<.l and received signals, rake in­
strument landings, take bearings on externally located 
transmitters, By the course beacon signals, and receive 
and transmit navigation and emergency signals. 

( l) RADIO OPERA TOR CONTROLLED 
COMMUNICA T.ING RADIO 

EQUIPMENT. 

(r~) RAX COMMUNICATIONS 
RECEIVERS. 

1. A section of t:he airplane's large "V" an­
tenna instaH!Ition is led into the antenna terminal 
board and from there to t:hree RAX receivers. One 
foot above the forward end of the radio table is the 
intermediate wave receiver and directly above ir is 
the short wave receiver. The long wave receiver is 
mounted on the fo rward end of the radio table. The 
lead-in from the antenna terminal board connects to 
the antenna circuit of the short wave receiver. The 
antenna circuits of the three RAX receivers a.re con­
nected in series. 

2. These receivers t'Jne all frequencies cov­
ered by the G0-9 transmitter and tune the locali.zer 
signal beacon when being used in conjunction with 
the ZA instrument landing equipment. RAX re­
ceivers have internal dynamotors which get their 
energy from the radio operator's switch box. This 
energy is connected th.rough the RAX junction bo.x 
located on the aft side of the RAX supports to the 
left and in front of the radio operator. 

3. To put the RAX receivers into operation 
check that the radio power switch on the flight engi­
neer's panel is turned to "ON" and turn the o n-<>ff 
switch on the desired receiver to "ON." Turn the 
toggle switch on the desired receiver to 'TEL B." 

Note 
The pilot's imerphone selector switch (figure 
67) must be in either position "1," '"2," or 
"3'" and the toggle switch designated RE­
CEIVER B must be in the "'IN" position. 

(b) G0-9 COMMUNICATION 
TRANSMITTER. 

1. Together with the RAX receiver system, 
the G0-9 makes up the general purpose communica· 
tions system . It is located on a cabinet aft of the rad io 
table. lts energy is supplied by a motor generator 
located in the gal ley compartment just forward of 
frame ll on the left side of the airplane. The motor 
generator is dr iven by power from the flight engineer's 
panel. The G0-9 is capable o f ei ther MCW or CW 
emission, and ·several different frequencies may be 
selected using the built-in switching gear. The trans­
mirring key is located on the aft end of the radio table. 

2. Either of two antennas may be used with 
the G0-9 transmitter. A long section of the fi.xed "V" 
is used when on the water or when it is impractical 
to let out the trailing antenna. Greatest range is avail­
able when a long wire amenna can be trailed out of 
the bottom of the hull through a standpipe located aft 
of the transmitter. Overhead is a reel of weighted 
antenna wire comple te with a handle for manipulation. 

3. To put the G0-9 transmitter in operation 
first make the desired antenna connection by connect­
ing the beaded antenna lead from the transmirrer to 
the 6.xed antenna terminal or the trailing antenna ter­
minal on the terminal lx>ard. If the lead is connected 
to the trailing antenna it will be necessary to connect 
t:he beaded lead at the foot o f the tra iling antenna 
standpipe to the t railing antenna counter terminal. 
Then check that the G0-9 power switch oo the fligh t 
engineer's panel is in the "ON " posit ion, and turn the 
_pQwer switch on the transmitter to "ON ." 

Note 
In case the G0-9 dynamotor in the galley com­
partment does not operate, transfer the cable 
to the alternate dynamotor used for the radar 
equipment. These twO dynamotors are iden­
tical and in terchangeable. 

(~) DZ DIRECTION FINDING 
EQUIPMENT. 

1. A short, fixed horizontal, sense antenna 
located on top of the hull is anached by lead-in to 

the receiver, which is above the radio table. This an­
tenna gives a positive reading m the loop indicator. The 
receiver is capable of tuning communication fre­
quencies, and by changing the sense antenna to a 
longer one, can be used as a standby receiver. The 
receiver is powered by an internally filtered dynamotor 
which is located under the radio table. 

2. On the top of the Radar Housing is located 
a streamlined case containing the rotatable loop. From 
the loop a cable plugs into the receiver and an exten­
sion drive for roraring the loop comes through the 
skin to within easy reach of the radio operator. On 
the lower end of the loop extension drive is thc cali­
brated loop indicator from which bearings on out­
side transmitters can be read. 
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(2) PILOT CONTROI.I.ED COMMUNICATING 
RADIO EQUIPMENT. 

(a) ATA/ ARA INTERSQUADRON 
COMMUNICATION EQUIPMENT. 

1. A fixed horizontal antenna located on top 
of the bull is brought into the amenna relay which is 
located above and outboard of flight engineer's panel. 
This relay is connected to the transminers and the 
receivers by rwo antenna "''ires. 

2. The transmitr.er control box, located on 
top of the pilot's pedestal, may be used to select either 
transmitter. With the receivt>r control box located 
over the pilot's seat the receivers can be tuned by 
remo~e control. The receivers rune the squadron fre­
quency as well as the radio range beam filter unit 
enabling the pilot to hear the radio range voice 
instructions through the range course signals. The 
transmitter microphone and the receiver phones con­
nect to their respective units through the airplane 
interphone system. The transmitter modulator unit 
is located close to the transmitter. 

3. The receiver, modulator, and transmitter 
have internal motor generators which get rheir power 
via a junction box from the flight engineer's panel 
located amidsbip. 

4. There ace provisions for mounting only 
rwo of the five transmitters and three of the receivers 
so that the units not in use must be stowed elsewhere. 

WARNING 
Check thar all switches are turned to ''OFF" 
before changing either the transmitters or re­
ceivers to prevent damage caused by arcing at 
che disconnect plugs. 

5. To pur the ATA/ ARA equipment into 
operation the interphone must be operating and the 
radio power switch on the flight engineer's panel 
must be in the "ON" position. The transmitter is 
turned on at the pilot's control box (figure 67) and 
the receiver is turned on ac the remote control unit 
(figure 22-1) mounted afc of the pilot's and co-pilot's 
windshields. 

(3) PILOT CONTROLLED RADIO 
NAV IGATING AND INSTRUMENT 

LANDING EQUIPMENT. 

( a) AN/ ARR-1 (ZB-3) NAVIGATIONAL 
RECEIVER ADAPTER. 

I. Model AN/ ARR-1 (ZB-3) aircrafl radio 
navigational receiver adapter equipment docs not con­
stitute a complete self-contained radio receiving unit 
but is designed for operation in con junction with the 
intersquadron command radio. 

2. The adapter is mounted outboard of rhe 
flight engineer's switch panel on the left side of the 
airplane. Th is equipment receives its power through 
a disconnect plug on the intersquadron command 
receiver. 

3. The antenna is mounted on the center line 
of rhe airplane approximately 10 inches aft of the bow 
turret. 

4. To put the adapter imo operation check 
that the ARA units ace "OFF" and connect the dis· 
connect plug on the adapter ro the ARA unit. Then, 
with the interpbone operating, turn on the ARA. 

(b) ZA INSTRUMENT LANDING EQUIP­
MENT.-Provisions, including wiring, are made for 
the installation of ZA instrument landing equipment 
which must be used in conjunction with a special 
ground transmitter and the RAX equipment. The 
control box when installed is located at the left of 
the pilot 's station. 

(c) AN/ ARN-1 OR AN/ APN-1 ABSOLUTE 
ALT IMETER. 

1. The absolute altimeter constitutes a com­
plete self-contained radio receiving and transmitting 
unit. One antenna for this unit is mounted on the 
"beaver ta il" of each engine nacelle. 

2. The tranceiver is moumed on t.he r ight 
side of the a irplane between frames 21 and 22 in the 
auxiliary power plant compartment. 

3. The altitude indicator (figure 15-4) and 
switching unit (figure 15-20) are mounted on the 
pilot's instrument panel. The pilot's indicating lights 
{figure 15-11 ) are mounted on the right side of the 
pilot's instrument panel. 

4. To put the radio a ltimeter into operation 
check that the radio power switch is in the "ON" 
position, and turn the switch on the pilot's panel (fig­
ure 15-20) tO the desired alcitude. 

(4) NON-COMMUNICATING RADIO 
EQUIPMENT. 

(a) ABK AIRCRAFT RECOGNITION 
EQUIPMENT. 

/. Provisions ace made for mounting the ABK 
aircraft recognition receiver on the l eft side just aft 
of frame 33 and forward of the tunnel camera station. 
1t receives its signals through a "whip" antenna 
mounted between frames 33A and 34 just to the left 
of the center line of the a irplane. Provisions are made 
for mounting the control unit at the radio operator's 
station. The power supply is obtained from the radio 
operator's switch box. 

2. The manual ABK radio emergency switches 
and the remote control switches are mounted on the 
righ t side of the co-pilot. The automatic inertia 
switch. which is mounted on the right and forward 
side of bulkhead 15 in the lavatory compartment, 
comes effective when this section of the airplane passes 
through a 9g acceleration. 

(b) ABA-I AIRCRAFT RECOGNITION 
EQUIPMENT.-Mounring provisions are made for 
the installation of ABA-I a ircraft recognition equip· 
ment. A circuit breaker switch is provided on the fiight 
engineer's panel. 
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(c) LM-7 FREQUENCY METER. 

1. The frequency meter is used to measure 
or check the frequency of r.1dio signals. lr is used in 
conjunction with irs inrernal crystal oscillator, its cali­
bration and instruction book, and a short amenna 
placed in the field. This ruerer is locared above the aft 
end of the radio table. The frequency meter obtains its 
power from rhe nearby imcrphone juncrion box. The 
short antenna runs to rhe antenna terminal board above 
the aft end of the radio table. 

2. To operate the frequency meter, check 
that rhe amenna lead from rhe frequency meter is con­
nected to the RAX terminal on the antenna terminal 
board, and char the imerphone and RAX receivers are 
operating; then rurn the ON-OFF switch on the fre­
quency meter to .. ON." 

.3. ASG-1 RADAR EQUIPMENT.-Provi­
sions for installation of ASG-1 radar equipment are 
provided. 

(S) INTERPHONE SYST EM. (RL-24C.l 

( a) GENERAL. 

1. Th is system affords two-way communica­
tion between all crew stations and exrra service for 
the pilor, co-pilot, and radio operator. Crew station 
boxes and their locations are listed below. 

2. The pilot, co-pilot, and radio operator 
have double headphone circuitS enabling them to 
simultaneously or individually moniror interphone, 
intersquadroo, and RAX receiver signals. Their sta­
tion boxes carry circuitS for calking to all crew mem­
bers and for talking over the interphone and inter­
squadron transmiuer. The navigator can listen to 
iorerphooe and imersquadron signals separately or to· 

gerber and can transmit over both of these circuitS. 
T he radio operator, through the interphone control 
uni t, can listen to any combination of signals from 
interphone, imersqu.adron or RAX receivers and trans­
mit over either the imerphone or the G0-9 trans­
mitter. The in terphone control unit is located above 
the radio table and contains the pilot-to-radio operator 
signal light, the interphone audio amplifier, the volume 

Figure 66 - Radio Operator's Control Box 

control , the power "OFJ:.ON" switch, and the switch­
ing gear for mixing and selecting interphone and radio 
circuits. 

3. All of the crew can communicate one 
with the ocher:; however, only one at a time can talk. 
All station boxes are equipped with push-button 
switches for u~e with throat-type microphones and all 
bur the pilot, co-pilot, and radio operator have indi­
vidual volume controls. The pilot's comrol box, lo­
cated between the pilot and co-pilo t, contains an inter­
phone volume control, a switeh for anracfing the radio 
operator's attention when he is d isconnected from the 
inrerphone system. and switching gear to connect his 
station box into the desired cir:cuir. 

(b) OPERATION OF INTERPHONE 
EQUIPMENT. 

I. RADIO OPERATOR'S STATION. 

a. Check that the radio power switch on 
the fligh t engineer's panel is "ON." 

b. Turn "ON" the power switch on the 
control box. 

CREW STATION BOXES AND LOCATIONS 

Bow Turret .... . .. ..... .. .... .. .... . ....... In turret on left hand side. 
Bomber's Compartment ... . ... ... . .. ... ..... Left side of Bomber"s station just aft of instrument panel. 
Galley . ..... ............... ..... .... ....... Aft side of frame 5 on center line of ai rplane. 
Pilo t . . .. . ...... ... ........ ... . . .... .. ... .. Outboar.d of p ilot's left hand. 
Co-pilot .. .... ... .. . .. ... .................. Outboard of co-pilot's righ t hand. 
Radio Operator's Station .. . ....... ... ..... .. . Below forward end of radio table. 
Radar Operator's Station .... _ .. ..... ......... Outboard of R adar oper.ttor's left shou lder. 
Navigator's Station ..................... _ .. . Below forward end of navigator's station. 
Flight .Engineer's Station .... _ ....... .. .. .. . . . Right side o f airplane opposite Bight engineer's panels. 
Stateroom Compartment ... . ................. Forward end of stateroom. 
Deck Turret ......................... .. _ ... In turret on right hand side. 
Right Waist Station ............. . ....... .... Right side of hull forward of hatch. 
Left Waist Station ........ . ........ .. ..... ... Left side of hull forward of hatch. 
Tunnel Hatch .......................... .. .. Right side of hull above and forward of runnel harch. 
T ai l T urret .............................. .. . In turret on righ t-hand side. 
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Figure 67 - Pilot's Control Box 

c. Turn the control knob on the right-hand 
side of the control box for the desired operation as 
shown by rhc name plate on the control box. 

d. To talk, press the push buuon oo the 
microphone if provided, o.r if not, rhe push buuon on 
the station box. 

e. To provide the pilot with the output of 
any " RAX" receiver throw rhe receiver output switch 
to ' 'B" phone aod the ICS selector switch to position 
" I ,, " 2 ,. ··3" , , or . . 

figure 68 - Pilot and Radio Operator's Station Box 

2. PILOT AND CO-PI LOT'S STAT ION. 
a. Move the selectOr switch on the pilot's 

control box d\)woward for the desired operation, as 
indicated by the name plates on either siJe of the 
switch. After reaching the third position, rhe switch 
arm must be pulled outward to allow the arm to 
move ro the fourth position. This movement also 
allows the arm to be moved upward without hesitating 
at any switch point or stop. 

b. To talk, press the microphone burroo if 
provided, or if nor rbe push button on the station box. 

figure 69- Navigator's Station Box 

figure 70 - Crew Sta tion Box 
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h. AIRPLANE NUMBER 59000 AND 
SUBSEQUENT. 

(I) RADIO OPERATOR CONTROLLED 
COMMUNICATING EQUIPMENT. 

WARNING 
Operation of this equipment involves the use 
of high voltages which are dangerous to life. 
Operating personnel must at all times observe 
aJI safety regulations. Do not change rubes or 
make adjustments inside equipment with the 
hlgh voltage on. Do not depend upon door 
switches or interlocks for protection but al­
ways shut down motor-generators or other 
power equipment. Under certain conditions 
dangerous potentials may exist in circuits 
with power controls in the olf posicion due to 
charges retained by capacitors, etc. To avoid 
casualties, always discharge and ground cir­
cuits prior to tOuching them. 

(a) RAX LIAISON RECEIVER. 
1. DESCRIPTiON. 

a. RADIO RECEIVER UNIT NO. I­
TYPE CG-46115. 

( 1) The Radio Receiver No. 1 is a re­
ceiver of the superheterodyne type having one r-f (radio 
frequency) amplifi:!r stage, a frequency converter stage, 
two i-f (intermediate-frequency) amplifier stages, a 
diode detector stage and an a-f (audio-frequency) 
amplifier stage. In addition. there is a separate A VC 
detector and a beat oscillator; these two additional 
functions are performed by the same rube which con­
tains the main diode detectOr. 

(2) This radio receiver unit runes from 
200 kc to 1500 kc in four bands as listed below: 

SigtJal Frequency 
Band No. 1 200-300 kc 
Band No. 2 300-500 kc 
Band No. 3 500-900 kc 
Band No.4 900-1500 kc 

b. RADIO RECEIVER NO. 2-
TYPE CG-46 116. 

( 1) The Radio Receiver No. 2 is a re­
ceiver o£ the superheterodyne type having two r-f 
amplifier stages, a frequency converter scage, three i-f 
amplifier stages, a diode detector stage and an a-f 
amplifier stage. In addition there is a separate A VC 
detector and beat oscillator, these two additional func­
tions being performed by the same tube which con­
tains the main diode detector. 

(2) This radio receiver unit tunes from 
1.5 me to 9.0 me in four bands as listed below. 

Band No. I 
Band No.2 
Band No.3 
Band No.4 

Signal Frequency 
1.5·2.4mc 
2.4- 3.8 me 
3.8 · 6.0 me 
6.0 · 9.0 me 

c. RADIO RECEIVER UNIT NO. 3-­
TYPE CG-461L7. 

(I) The Radio Receiver Unit No. 3 is a 
receiver of the superheterodyne type having two r-f 
amplifier stages, a frequency converter stage, three i-f 
amplifier stages, a diode detector stage and an a-£ 
amplifier stage. In addition there are two additional 
functions being performed by the same tube which 
contains the main diode detector. 

(2) This radio receiver cunes from 7.0 me 
to 27.0 me in five bands as listed below. 

Band No. 1 
Band No.2 
Band No.3 
Band No.4 
Band No.5 
2. OPERATION.- To 

the RAX liaison receivers: 

Signal Frequency 
7.0 - IO.Omc 

10.0 - 13.0 me 
I 3.0 · 17.5 me 
17.5- 22.5 me 
22.5 · 27.0 me 

introduce power into 

a. Close the "RADIO POWER'' circuit­
breaker switch (figure 28-16) on the flight engineer's 
panel. 

b. Close the "RADIO POWER'' switch (fig­
ure 54-4) on the radio operator's rheostat box. 

(h) ATC LWSON TRANSMITTER. 
I. DESCRIPTION.-The Model ATC liaison 

transminer consists of the transmitter unit, dynamotor 
power unit, one 200-600 kc low-frequency antenna 
loading coil with 250 feet of trailing antenna, and the 
nct:essary connecting cables. Operation on any one of 
11 channels with VOICE, CW or MCW emissions is 
availa.ble. 

2. OPERATION.- To introduce power into 
the ATC liaison transmitter: 

a. Close the "RADIO POWER" circuit­
breaker switch (figure 28-16) on the flight engineer's 
panel. 

b. Close the "RADIO POWER" switch 
(figure 54-4) on the radio operator's rheostat box. 

(c) AN/ ARC-5 RECEIVER. 
1. DESCRIPTION.-Onc Model AN/ ARC-5 

receiver is installed at the radio operator's position and 
is used as a stand-by or emergency receiver only. 

2. OPERATION.- To introduce power into 
the Model AN/ ARC-5 receiver: 

a. Close the "RADIO POWER" circuit­
breaker switch (figure 28-16) on the flight engineer's 
panel. 

b. Close the "RADIO POWER" switch 
(figure 54-4) on the radio operator's rheostat box. 

(2) PlLOT CONTROLLED COMMUNICATING 
RADIO EQUIPMENT. 

(11) AN/ ARC-5 TRANSMITTING AND 
RECEIVING EQUIPMENT. 

1. DESCRIPTION.-The Model AN/ ARC-5 
is a complete multi-channel radio transmitting and re­
cea vtng set. 
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a. THE LF-MF-H F equipment is designed 
to trznsm it and r eceive voice, tone-modulated or con­
tinuous wave signals. T he receivers cover the fre­
quency range of .19 me ro 9.1 me in five independent 
units any one, two, three or four of which may be in­
stalled and operated one at a time or simultaneously. 
The bands are .19-.55 me, .52-1.5 me, 1.5-3 me, 3-6 me, 
6-9.1 me. The transmitters cover the frequency range 
o f 2.1 me to 9.1 me in five independen t units, any one, 
two, three o r four of which may b e installed and oper­
ated one ar a time d epenJing on the requirements. The 
bands are 2. 1-3 me, 3-4 me, 4-5.3 me, 5.3-7 me, 7-9. 1 me. 
Addi t io nal transmitter uni ts covering the bands of 5-.8 
me, .8 tO 1.3 me and 1.3-2.1 me are supplied for specia l 
purposes. 

b. VHF EQUIPMJ:NT.-Tbe VHF equip­
ment is desig ned to <ransmit and receive voice or tone­
modulated signals. The VHF transminer contains four 
crystal-conuolled ch anne ls. The VHf receiver ordi­
n arily operates on the same four frequencies as the 
VHF transm itter and is also cr ystal controlled. 

2. O PERATlON.-To introduce power into 
AN/ ARC-5: 

a. Close the "'RADIO POWER" circui t­
bre!aker switch (figure 28-16) on the flight e ngineer's 
pa11el. 

b. Close the "'RADIO POWER" switch 
(figure 17 -6) on the top of rhe p ilot"s pedestal. 

(b) SCR-269F RADIO COMPASS. 

I . DESCRJPTION. - The M odel SCR-269F 
radio compass is basically a radio receiver using a 
supcrhererodyne circuit with the additions o f certain 
essential circuits necessary for radjo compass operarion . 
The frequency range of the equipment from 200 to 
1750 kc is covered in three bands. Only the frequency 
band in use is visible on the tu ning scale. T h e SCR-
269F is a complete unir capable of providing: 

a. Automatic bearing indication o f rhe 
direction of arrival o f radio frequency energy and simul­
taneous aural reception of modulated or unmodulated 
radio frequency energy; 

b. Aural rl>ception o f moduh1ted or un­
modulared radio frequency energy using a loop an-
tenna; 

c. Aural reception of modulated or un­
modulared radio frequency energy using a loop an-
teona; 

d. Aural-null direct iona~ indications of the 
arrival of modulated or unmodulated radio frequency 
energy using a loop antenna. 

2. OPERATION.-To introduce power into 
t he SCR-269F radio compass: 

a. Close the " RADIO POWER" circuit­
breaker switch (figure 28-16) on the Bight engineer's 
panel. 

b. Close the "RADIO POWER" switch 
(figure 17 -6) on the cop of the pilot's pedestal. 

(3) PILOT CONTROLLED RADIO NAVIGAT­
ING AND INSTRUMENT LANDING 

EQUIPMENT. 

(a) AN; ARR-2 NAVIGA"I"lONAL RECEIVER 
ADAPTER. 

I. DESCRIPTION. 

a. GENERAL- The AN/ ARR-2 is a radio 
receiving unit with equipment used 10 receive a parri­
cular rypc of ulrra-high frequency signal for naviga­
tional purposes. 

b. RADIO RECEIVER R-4/ ARR-2. - The 
R -4/ ARR-2 is a superheterodyne-type receiver. Six 
modulation frequency pre-set channels a.re available 
and may be selected b y remote control. 

c. CONTROL BOX C2/ ARR-2. - The 
"OFF-NA V ·VOICE" switch , the modulation frequency 
"CHANNEL" selector control, the "OUTPUT"' con­
trol, rbe " BEAT-NOTE"" contro l, the headphone jack 
are located on the front of the Model C2/ ARR-2 con­
trol box. All controls necessary for operating the 
equipment on a single car rier frequency are contained 
in tnis unit. 

d. MISCELLANEOUS. - A dynamotor , 
vacuum rubes, plugs and cables are provided to com­
piece the ins1allation. A lest oscillator is also provided 
for tesring purposes. 

2. OPERATION.-T o introduce power inro 
AN/ ARR-2: 

a. Close the " RADIO POWER" circuit­
breaker switch (figure 28-16) o n the flight engineer's 
panel. 

b. Close the "RADIO POWER" switch 
(figure 17 -6) o n the top of the p ilot"s pedestal. 

(b) AN/ APN-1 RADIO ALTIMETER. 

1. DESCRJPTION.-The AN/ APN-1 radio 
altimeter is designed 10 provide d irect indication of 
alri tude relative ro th e ter rain during fligb1. I t is pro­
vided w ith a double range indiC!ltor, and in addition to 
the power sw itch it is equipped with a range switch . 
This latter control is geared tO a shu tter whjch changes 
the scale numerals to correspond to the range for which 
the control is set. 

2. OPERATION.- P ower is supplied direct 
fro m the bus in the flight engineer's panel to the al­
timeter controls. 

(4) NAVIGATOR CONTROLLED RADIO 
NAVIGATING EQUIPMENT. 

(a) LORAN.-Pro visions are made for the in­
stallation of tne AN/ APN-4 equipment aft o f the radio 
operator's station so that it will be convenient to the 
navigator. 

(5) NON-COMMUNICATING RADIO 
EQUIPMENT. 

(a) AN/ APX-2.-P rovisions are made for the 
installation of the AN/ APX-2 R ecognition equipme nt. 

(b) ABA-1.-Provisioos are made for the in­
stallatio n of the ABA·l R ecognition equipment. 
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Ref. Ref. 
No. No•eoclat•re No. Nomeaclature 

1 R.Pdio Comp4U and (nverter Junction &x 7 1orpedo Diret:tor 
2 Radio CAmpa$$ Amplifier 8 lt~terplxme Junctiou &x 
3 bJtn'SI{uadrtm Transmitters (AN/ AR.C-5) 9 ATC Dytu~motor 
4 M.arier Buam Receiver (AN/ ARN-8) 10 lnterphone Dy=motoN 
S Li.aiJon Tr.ansmiller Oscill.ator ( ATC) 11 lnterphone DytuSmi)ION 
6 lntn'SI{IIadrtm Transmiflen (AN/ ARC-5 ) 12 AC ln11erten 

Figure 71 -Radio Rack in Golley Compartment 
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( c} AN/ APS-2F.- Provisions are made for the 
installation of the AN/ APS-2F equipmenr. 

(d) LM-14 FREQUENCY METER. 
I. DESCRIPTION.-The frequency meter is 

used to measure or check the frequency of radio signals. 
It is used in conjunction with its internal crystal OS· 

cillaror, its calibration and instruction book and a 
short antenna placed in the field . Thi.s meter is lo­
cated above the forward end of the radio cable. The 
frequency meter obtains its power from cbe inrerpbone 
amplifier. The short antenna runs to the RAX re-. cetver. 

2. OPERA TION.-T o operate the frequency 
meter, check to see that the antenna lead from the fre­
quency meter is connected to the RAX termin.al and 
tha t the interphone is operating; then turn the "ON· 
OFF" switch on the frequency meter to "ON" position. 

(6) INT.ERPHONE (RL-24C Modified) 
AN/ AIA-2. 

(a) GENERAL DESCRIPTION. 
1. PURPOSE OF .EQUIPMENT.- The inter­

phone equipment AN/ AlA-2 consists of four basic 
uni ts which provide an audio distribution and control 
system. 

leeelver 
S.lec:tor 

Swit d o 
t 
2 
3 
4 
5 
6 
7 
8 
9 

leeelver 
LAw l'r~tqMnrcy 
RJU/io Compass 
Mar.in- Beacon 
High Pr.-q11tmcy-Pi/ot 
Homing 
High Pr~tqlll!ncy-Radio Opn-alor 
Very High FreqflnJcy 
RA X- A 
RAX- 8 

f igure 72 -Control Sox--C-69 / A 1 A-2 

2. DESCRIPTION OF COMPONENTS. 
a. CONTROL BOX C-09/ AlA-2. - The 

control box supplied for m.embers of the lligbt crew 
bas nine switches for receiver audio selection; a four 
position switch for selection of any of the thcee uam­
mitters or the ioterphone; a switch for giving the 
crew control of the VHF transmitter; a range filter 
switch; and a volume control. A jack box is used in 
conjunction with each control box ro provide outlet 
jacks for the microphone and headphones of that mem­
ber of the Bight crew. 

b. STATION BOX C-70/ AlA-2. - This 
station box is furnished for crew members as weU as 
turret operators. The operation units of the box in­
clude a three-position switch for control of the VHF 
tra.nsmitter and ioterphone. a volume control and 
jacks for connection of microphone and headphones. 
Tie points are also furnished for the connection of a 
mask microphone a.nd a " throttle' ' o r remote switch. 

c. JUNCTION BOX J-36/ AIA-2. - The 
jWlctioo box provides interconnection for the units of 
lnterphone Equipment AN/ AIA-2 and other units of 
the plane's communication system. Located in this box 
are the range filters; the necessary relays for operation 
of the system; fuses for the relays isolation-ampli1ier 
filaments; and power unit. Connections to the· box 
are made by standard AN-rn>e plugs. 

d. DYNAMOTOR UNIT DY-13/ AlA-2. 
- The dynamotor unit supplies high voltagt: for the 
isolation ampliliers in control boxes C-09/ AIA-2. 

e. RL-24C MODIFI.ED INTERPHONE 
AMPUFlER.- The Model 24RL-24C modified inter­
phone amplifier is the maio amplifier. The control.s 
on the face of the panel are inoperative and c.he volum.e 
level is set by means of the R-6 in the ] -36 junction box. 

VOLUME 

MIC 
PHONE 

f igure 73- Station Box--C-70/ A 1 A-2 
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f. DM416 DYNAMOTOR OR EQUIV A· 
LENT.- The Model DM416 dynamotor or equivalent 
supplies the high voltage for the RL24C modified in­
terphooe amplifier as well as the Model LMlO crystal 
frequency meter. 

(b) OPERATION. 

I. CONTROL BOX C-69/ AlA-2. 

a. RECEPTION. - Provision is made by 
the nine separate switches (see figure 72) along the top 
front of the box for as m.any as nine receivers of which 
any member of flight crew may select any single re­
ceiver or combination of receivers without causing in· 
tederence to the others. Range-filter switches (see fig. 
ure 72) provided for two of the receivers are so con­
nected that any of the fllght crew may select RANGE, 
VOICE or BOTH from either receiver without affect· 
ing others of the crew. To select any receiver the crew 
member has only to turn on the switch associated with 
that receiver. If it is a range receiver he may then use 
the range-filter switc.b to select "RANGE," "VOICE," 
or "BOTH." 

b. TRANSMISSION.-Control is provided 
by the four-position switch (see figure 72) for members 
of the flight crew ro use interpbone or any one of three 
transmitters. It is only necessary for the crew member 
to turn this switch to the function desired and operate 
by pushing his push-to-talk button. Sidetone is pro­
vided through channels of the receiver associated with 
that trnnsmiuer, providing that the switch for that 
receiver is in the "ON" position. Any of the Bight 
crew may also switch control of the VHF transmitter 
to members of the crew. To do this he turns his 
ICS/ RADIO TIJRRET STATIONS switch (see figure 
72) to the"RADIO TURRET STATIONS" position. 
When the switch is turned in this position, any mem· 
bel' of the c.rew may use the VHF radio transmitter. In 
the-ICS~position, on the contrary, the crew is restricted 
to use of the interphone only. 

c. VOLUME CONTROL.- The action of 
the VOLUME control (see figure 72) is Hmited so that 
it can never be turned completely off. 

2. STATION BOX C-70/AIA-2. 

a. SWITCHING. - The three-position 
switch (see figure 73) is marked "RADIO," "JCS 
CREW," and "ICS ALL." This switch transfers both 
rbe microphone audio and push-to-talk control to the 
unit selected. In the "RADIO" position, these are 
tranSferred to the VHF radio. In this position, however, 
the rransmicter is operative only when the ICS-RADIO 
TURRET STATIONS switch of some member of the 
.8ight crew is in the "RADIO TURRET STATIONS" 
position. In the "lCS CREW" position, be may com· 
municate only with other members of the crew. How­
ever, in the "ICS ALL" position, he may communi· 
cate with the entire airplane's crew. Regardless of the 
position of this switch, the VHF radio receiver is 

heard by the members of this crew until someone in the 
airplane operates the interpbone by pushing his push­
to-talk button. 

b. VOLUME CONTROL-The action of 
the VOLUME control (see figure 73) is limited so chat 
it can never be turned completely off. 

c. SIGNAL SPOTLIGHT.-A mounting socket is 
provided on the outside of the bull berween che pilot's 
and co-pilot's escape hatches for the mouoring of the 
portable signal spotlight which is stowed on the plat­
form just aft of th e radio operator's table. The spot· 
light may be plugged in to either util ity receptacle 
(figures 16 and 17-10) on th.e pilot 's pedestal. 

d. RECOGNITION LIGHTS.-Three lights, red, 
green, and amber are located on che bottom of the 
right wing tip, and one white light is located on the 
top of the righc wing tip. The recognition lights m'ty 
be operated continuously by turning their respective 
switches (see figures 16 and 17-4) to ''ON," or they may 
be operated intermittently by turning the switches to 
"SIGNAL'' and pressing tbe signal key. 

7. OPERATION OF HEATING AND 
VENTILATING SYSTEM. 

a. GENERAL-The heating and ventilating system 
is composed of; a gasoline beater called the bow com­
partment heater, which is used to beat the flight deck 
and galley, defrosc the windshield and bombsight or as 
a fan for circulating the air; a control unit used for 
operating the heater and fan; and the necessary duces 
for distributing the heated air to the various comparc­
mentS. The heater provides means for burning gaso­
line from the right wing service tank and for the 
transfer of resulting heat of combustion co the flight 
deck. The air- circulating fan, which is pare of the 
heater, can be operated independently without the 
heating unit in operation to provide flight deck venti­
lation. 

b. OPERATION. 

(l) STARTING THE HEATER. 

( a) Before starting the beater, make sure a gaso­
line supply is available by turning on the control valve 
(figure 26-1) on the flight engineer's fuel trunk marked 
"HEATER." 

(b) Pull out choke (figur-e 75-10) to itS fullest 
extent. 

(c) Press igniter switch button (figure 75-5) 
and red light will appear to indicate that the igniter 
circuit is in operation. 

Note 
The actual heating up of the igniter plug can 
be checked by observing the glow of the 
igniter at the sight glass (when provided). 
(See figure 75-13.) 

(d) T urn the switch marked "HEATER" (fig· 
ure 74) to the "ON" position approximately 25 sec-
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Figure 74 - Heater Control Panel-Forward 
Side of Bulkhead S 

onds later. at which time the igniter sight glass (when 
provided) should show a brighr red glow. 

Note 
The automatic cut-out, built into the ign:iter 
switch, may cut out before the heater lights 
and it may be necessary to hold the igniter 
burton depre~>d for a longer period of time 
ro insure proper lighting. 

(e) The heater starting switch (figure 74) is 
now turned on and the heater is in operation. 

(/) The fuel pressure 1pge near the bea:er 
should read between 4-1/ 2 to 5-L/4 pounds with heater 
in operation and should be checked after heater starts. 

(g) Warm air should be felf within a minute 
from the alr outlet and the choke should now be gradu­
ally pushed inte its normal position. 

(h) If the red igniter circuit light (figure 74) is 
still on, pull out igniter button. (See figure 75-5.) 

(i) The flame can be observed through the sight 
glass (figure 75-13) located on rhe face and lower side 
of the heater and should be of a bluish tint. 

(2) SHUTIING OFF THE HEATER. 
(a) Turn oo the ventilating {an. 

(b) Shut off the fuel. 
(c) After the air from the heater has cooled off, 

turn off the ventilacor fan. 
(3) OPERATION OF HEATER FOR CIRCULA­

TION OF COOL AIR. 
(a) Turn the switch on the control panel (fig· 

ure 74) marked "YENTILA TlON'' ro the "ON" . . 
postuon. 

( 4) OPEn.A TION OF SAFETY DEVICES.-Mal­
adjustmeot or improper operation of hearer is guarded 
against by the incorporation of two safety devices-an 
overheat cut-off and a detector for excess gasoline. 

' 2 3 

15 4 

5 

I I 

10 t---../ 
8 

9 

Ref. 
No. Nome•clature 

1 Brae~ 
2 Air Distributor 
3 Air Distributor 
4 To Remot~ H-er-Control Paul 
5 Ignitor 
6 Ful b1let 
7 Attach1s ,tp Solenoid V alv<' 
8 Attaches to Overheat V.to.D 
9 Exctu Gasoline Detector 

I 0 Cholt~ Coutrol 
I l .Exhaust Outlet 
12 Overheat Cutoff 
13 Sight Glass 
14 Altitude Compensator 
1 5 .Firech8clt and Air Inlet 

Figure 75- Bow Heater Unit 
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Both devices incorporate a manual reset. Either wilJ 
stop the entire beat ing unit, shutting o ff the gas sup· 
ply through the sol.eooid valve, <tiscoo.oectiog the elec­
trical circuit to the heater aod stopping the motor. 

(t~) EXCESS GASOUNE DETEcrOR. - The 
excess gasoline detector is installed in the combustio n 
air inlet. If the choke is held down too long, excess 
gasoline may accumulate in the combustion air intake 
tube. The sensitive gasoline detectOr fuse wiU re­
lease and shut down the ent ire system by tripping an 
Ancro switch located d irectly above it. To start the 
heater again : 

1. Puc heater starring switch in "OFF" posi-. 
tlOO. 

2. Remove knurled fuse bolder. 

3. Drain out excess gasoline and wipe. 

4. Inser t a new fuse in holder. 

5 . . Replace bolder. 

6. Press the reset bunon through the hole in 
the top of the detector housing. 

7. Press button marked "VENTILATION" 
and run the heater for a short rime. 

8. Start heater in usual manner. 

Note 
A spare fuse container is held in place on the 
heater junction box. 

(b) OVERHEAT CUT..OFF.- Tbe overheat 
cut-off is mounted in the exhaust outlet. Should the 
tempera~ go higher than normal due to improper 
operation of heater, the overheat cut-off will function 
automatical ly to shut down the entire system by trip­
ping an "ANCRO" switch. To start the heater again: 

1. Put heater starting switch in "'OFF" posi-
uon. 

2. Turn on "VENill.A TION" switch and 
allow time for unit to cool. 

3. Press reset button in. 

4. Start heater in usual manner. 

c. CAUSES OF FAILURE OF HEATER TO LIGHT. 

(1) When the heater switch has been turned on, 
read the pressure gage. If no pressure is indicated: 

( •> The fuel pump may not be operating. 

(b) The manual gasoline shut-off valve may be 
closed. 

(c) There may be din on the seat of the pres­
sure relief valve. 

(a) The solenoid Fline valve may not have 
opened. 

(2) If the p ressure gage shows 4-1/2 or. 5-1/2 
pounds at the start, and when the beater switch is shut 
off, the pressure does not drop quickly to :cero, it indi­
cates either that the fuel spray orifice or the filters 
have become clogged. 

(3) U the pressure quickly falls to zero when 
the heater switch is shut off, it indicates that the orifice 
is functioning properly aod the igniter and its elec­
trical circuit should be checked. 

(4) If the fuel pressure and ignition are both in 
order check settings and freedom of movement of 
the air intake butterfly and choke valves. 

d. ADJUSTMENTS FOR HEATER.- For proper 
combustion the ftame near the ceramic ports should 
be weU definited and of a bluish tint at or near sea 
level. At high altitudes, the .flame may appear to be 
greenish. If the flame is yellow or <tiffused through­
out the combustion chamber, the air-gas mixture is too 
rich. There are several causes: 

(1) The butterfly valve in the air intake may be 
insufficiently open. To adjust the valve, turn the out 
at the upper end of the altitude bellows coouol mount 
counterclockwise unti l the ftame develops a bluish tint 
as-mentioned above. 

Not• 
Adjustments should be made at sea level onry, 
to prevent the altitude bellows from being 
unduly strained. 

(2) The gasoline pressure may be too high. (Above 
5 pounds per square inch.) 

(3) There may be dogging of burner ports by 
accumulation of lead. 

8. UTILITY RECEPTACLES. 

Utility receptacles for the connection of electrically 
heated flying suits, bilge pumps, portable lights and 
other 24-volt electrical equipment are provided at all 
crew stations and elsewhere io the bull. (See figure 
76.) An ON-OFF switch is provided for each recep­
tacle. 
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No. Nomeec.lohre 
I Pilot's Pedestal 
2 Right b•gine O.C Junctitm &x 
3 Plight Engineer's Switch P11nel 
4 Receptacle Box, Bullthelld 20 
5 Right-Hand Wa.ist &x 
6 Tail G11mJer'S &x 
7 Bomber's Switch Panel 
8 Bomber's Circ11it Breaker Panel 
9 ElectriC~~ I 0Mt:t1 Frame 7 

10 Electrical OMc/1 Frame 12-4/ 7 
I l Lr/t Engine O.C ]11nction &x 
12 Dittribution &x, BulUelld 24 
13 Left-Hand Waitt G11n 
14 T11nnel G~~nner's Box 

Figure 76- Utility Receptacles 

RESTRICTED 85 



86 

RESTRICTED 
AN 01-35ED-1 

RESTRICTED 



RESTRICTED 
AN 01-35ED- 1 

Ap pu dlx I 

APPENDIX I 
FLIGHT OPERATING CHARTS, 

TABLES, CURVES, AND DIAGRAMS 

1. ENGINE CALIBRATION CURVES. 
I See figu re 77.1 

a. These curves can be used co ser operating condi · 
dons or co determine engine power ar any operating 
condition within rhe recommended o perating limits of 
the engine. The curves on Sheer ( I ) and Sheer (2) are 
for ''AUTO LEAN" and "AUTO RICH" operation 
respectively. On both sheet~ the curves to the right are 
for H IG H BLOWER operation. Pare throttle condi­
tions arc those to the left of the oblique heavy (limit· 
ing B.M.E.P.) line in both rhe LOW and HlGH 
BLOWER sections; full rhrottle conditions are those 
co the right of these Lines. 

b. HIG H POWER- RlCH MIXTURE (PART 
THRo·n·LE). (See figure 77, Sheet 2.) 

(I) When high power cl imb is desired, operate 
along one of rhe constant manifold p ressure·RPM lines 
(sloping lines labeled w irh manifold pressure and 
RPM). For constant rated power climb use 43.5 inches 
H g at S.L. decreasing co •t2.6 inches Hg at 8000 feet. 

(2) Select level Bight condition from a point on 
one of rhc designated lines, or, if an inre.:-mediate con­
dition is desired, a ny manifold pressure RPM combin-

arion represented in the full throttle portions of the 
chan can he used for part dtrottle o pe rarion. 

c. CRUISING POWER-LEAN M IXTURE (PART 
T HROTr LE>.-For power conditions tn AUT O l EAN 
(See figure 77, Sheer I) same procedure as in HIGH 
POWER listed above is used. 

d. TO DETERMINE HORSEPOWER- ANY 
POWER CONDITION. 

(I) Knowing RPM and manifold pressure, spot 
rhe condirion in rbe full throttle porrion of the secrion 
of rhe chart for the blower ratio in which t he engine 
is operati ng. 

(2) Draw a line through the poinc detennined 
parallel co the constan t manifold pressure-RPM lines 
shown. Read HP at the intersection of this line w ith 
the observed pressure altitude. 

e. PRESSURE ALTITUDE. 

( I ) Determ ine the amounr the barometric pres­
sure (aldmetcr window reading) is above or belo w 
29.92 inches 1-lg. 

(2) Add 100 feet for each 0.1 inch Hg below 29.92 
subtract 100 feet f1>r each 0.1 inch H g above 29.92. 
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Airplane Nos. 45405, 45407-45514, 59100-59146 

This addendum supersedes the operating instrudions contained 

in the Pilot's Handbook for the above numbered airplqnes and 

applies only while Hamilton Standard Hydromatic propellers are 

installed. 
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Addendum I 
Paragraphs 1 - 2 

OPERATING INSTRUCTIONS FOR 
PBM-5 WITH HYDROMATIC PROPELLER 

1. INTRODUCTION . 

Hamilton Standard Hydromatic propellers, Model 
33E60 wirh Model 6491 blades, will be installed as a 
temporary expedient on all PBM-5 airplanes until 
Curriss Electric Propellers, Model C642S·B26 wirh 
Model 836-1C2-0 blades, are available. This change 
will affect aicplane numbers 45405, 45407-45514, and 
Wl00-59146, but the Hamilton Standard propellers 
will be replaced with Curriss propellers when avail· 
able. When electric propellers are installed, destroy 
this addendum. 

The only control changes will be the removal of 
rhe Curtiss propeller selector switches, feathering 
switches, and circuit breaker re-set bumons from the 
pilor·s pedestal and replacing them wirh rhe Hamilton 
feathering switches and the necessary wiring. (See 
figure A.) Other changes will be made in the power 
plant section forward of the firewall. The oil tank 
sump will be provided with an additional oudet for 
tbe propeller feathering system, and the engine oil 
outlet will be provided wirh a standpipe so that 
approximately 3 l / 2 gallons of oil wm be available 
at normal attitudes and I 1/ 2 gallons during side slips 
for feathering rhe propeller. An electric propeller 
feathering pump will be installed, and the propeller 
governor control linkage will be altered to meet the 
requirements of the Hamilron installation. A circuit 
breaker swirch will be installed on the flight engineer's 
switch panel next to the existing propeller switches 
to control rbe power to the feathering pump. (See 
figure B.l 

2. GROUND TEST. 

a. TEST OF GOVERNING ACTION. 
(I) After completing the engine warm-up with 

the propeller governor in the extreme forward "INC. 
RPM" position, open the throttles to J800 rpm and 
move rhe propeller governor control to chc "DEC. 
RPM'' position. Move rhe governor conrrol several 
t imes between the "DEC. RPM" (high pi£ch) and 
the 1800 rpm posicion, allowing rime for rhe engine 
speed to follow rbe propeller conrrol co eliminate air 
from rhe system. 

Figure A- Feathering Switches on Pilot's Pedestal 

Note 

Do not decrease rpm so that manifold pres­
sure exceeds 30 inches. 

(2) Check char the governor has control of rhe 
p ropeller through the operating range by moving rhe 
governor courrol from the full "INC. RPM" posi· 
tion to rhe fuH ''DEC. RPM" position and noting 
rhe decrease in rpm. 

b. MAGNETO CHECK.-With the propeller 
blades in the full "INC. RPM'' posicion, and the 
throttle retarded enough so rhar the engine runs at 
less than 2800 rpm, any variation in power will pro· 
duce a change in rpm. The magnetos may rherefore 
be checked in the norn1al manner at full "lNC. 
RPM,·· 2100 rpm, and 30 inches Hg. manifold pressure. 

e 
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Figure 8- Propeller 
Switch on Flight 
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Feathering Circuit Breaker 
Engineer's Switch Pone/ 
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c. CHECK OF FEATHERING SYSTEM. 

Note 

Ir is nor necessary co check rhe feathering 
system before each flight. Once every 60 
hours is su.fficiem. 

(1) After engines ace warmed up and with rhe 
governor control sec co rhe full ••t NC. RPM" posicion: 

(2) Open throttle to a position where 1500 rpm 
is attained. 

(3) Adjust the ocher engine ro .run at 1800 rpm. 
This will insure chat one generator is charging suffi· 
ciently to furnish adequate elecrrical energy for rhe 
feathering operation. 

(4) Close generator switch for engine which was 
adjusted to 1800 rpm. 

(5) Qepcess feathering button on the engine be· 
ing checked until a decrease in rpm is indicated. 

(6) Release feathering button manually. The 
engine should then resume a speed of 1500 rpm after 
a short time. 

(7) lf the propeller does nor respond in accord· 
ance with the foregoing procedure, the feathering 
system is not functioning properly and should be 
checked. 

{8) Repeat this procedure for the ocher eugine. 

3. FEATHERING IN FLIGHT. 
a. Close the throttle. 

WARNING 
The propeller feathering circuit breaker 
switch on rbe flight engineer's switch panel 
should be in rhe "ON" position at all times 
during flight. 

b. Depress rhe propellec feathering switch on the 
inoperative engine. 

WARNING 
Do nor feather the propeller on the good 
engine. H the wrong feathering switch is 
inadverrenrly dosed the feathering action can 
be stopped and the propellec returned ro con· 
scant speed control by manually reopening 
the feathering switch. 

c. Advise che flight engineer to place the mixture 
control lever for the dead engine in the "IDLE-CUT­
OFF" posicion, turn the engine selector valve for that 
engine to rhe "OFF" position, and dose the cowl and 
oil cooler flaps on the dead engine. 

d. Turn the ignition switch to "OFF' after the 
propeller bas stopped Turning. 

4. UNFEATHERlNG IN FLIGHT. 

a. Turn rhe ignition switch co "BOTH." 
b. Set the propeller governor to the full " DEC. 

RPM." position. 
c. Advise the flight engineer ro turn the engine 

selector valve to "SERVICE TANK" with the fuel 
booster pump switch rurned co "NORMAL," to place 
the mixture control in "AUTO RICH," and to adjust 
the cowl and oil cooler flaps as required. 

d. Crack rhe throttle for starring the engine. 
e. Oepre.ss rhe propeller feathering switch and keep 

it closed until the engine is cunning at approximately 
800 rpm , then pu II o·ul switch. 

f. Allow the engine co warm up at 1000 rpm until 
minimum tempcraruces are reached. T hen sec the 
propeller governor control for the desired rpm and 
advance the throttle graduaHy, watching for oil pres· 
sure fluctuations or other signs of insufficient warm-up. 

5. OIL DILUTION. 

While oil dilution is being performed during the 
last rwo minutes of the lase oi l dilution period, the 
throttle will be moved slowly forward from rhe posi· 
cion used for dilution to a position which will pro­
duce 26 inch Hg manifold pressure. The propeller 
governor control will be moved slowly from "lNC. 
RPM" to "DEC. RPM'' and back rwo or three rimes, 
and the throttle then slowly returned ro the original 
position. This procedure will be executed twice be· 
fore dilution is discontinued. Two feathering and 
unfeathecing cycles should be made. 

6. EMERGENCY OPERATION. 

a. OlL LINE FA!LURE.-ln case of an oil leak be­
rween the governor and the p ropeller, the propeller 
gove.rnor control should be placed in the full "INC. 
RPM" position. The engine must be throttled unti l 
the speed is at some point below 2800 rpm. Under 
these condi tions, the oil to the propeller is cut off 
by the pilot valve in the governor unit and the 
blades go to full low pitch. 

b. PROPELLER GOVERNOR FAJLURE.-A pro· 
peller governor failure will result in loss of control 
over the propeller pitch. The propeller, under the 
action of the blade centrifugal rwisting moment and 
engine oil pressure, will bring the blades co rhe low 
pitch position, and a change in rhe thottle setting 
or air speed will immediately affect eogi::~e speed. 
T hrottle down rhe engine with the inoperative pro· 
peller to keep the engine speed at 2800 rpm or below, 
p rovided this gives enough power co maintain fl ight. 
If more power is required, use whatever rpm is neces· 
sary to maintain flight, remembering char 3120 rpm 
for 30 seconds is rhe overspeed limit except for such 
emergencies. 

c. FAILURE OF PROPELLER TO REMAIN 
F.EATHERED.-When the propeller begins to on­
feather irnmediarely after reaching rhe full feacheced 
posicion, the feathering switch should be manually 
pulled our. Hold it out for rwo to three seconds, and 
then dose it again. .After the second dosing, the 
propeUer w ill again feather. When the feathered posi· 
cion is reached, as indicated by the cessation of wind· 
miHing, the feathering switch should be manually 
pulled out co prevent any further unfeathering acrion. 
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