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RESTRICTED Ts. 0. No. 01-110HA-1

Ca Power Plant.

a. Engines. - See Section V for description.

b. Auxiliary Engine. - The auxiliery engine is a 13,
two-cylinder, gasoline engine, designed for a constant speed
- L, 000 r.p.m.

Ce Propellers. - The propellers sre three-blade,
speed, full feathering, automatic selective pitch, pusher €,
controlled sutomatically or manually.

d. 01l System. - 0il1 for the main engines 1s caffried§n
two 28-1/2 zsllon tanls, one locsted aft of each engir Cooing
is provided by two oll c¢oolers equipped with viscosi® g [VEE
Additional tempersture control is provided by means o
operated shutters located in the air outlet ducts.

for winter flying conditions is provided. s

Be Fuel System. - Fuel is carried in four gan ith a
capacity of 200 gellons each., The two main tanks on either side
of fuselage In the center sectlon of the wing and t iliary tanks

in the outer panels, outboerd of each nacelle. A stand pipe in the
left hand main fuel tank Insures 20 gallons of fuel for the auxiliary

engine, This fuel 1s in addition to the norma ply and does not
register on the fuel level indicator as it 1is av@ileble for
. operation of the walin engines. See Fuel Systen ag¥am, Figure 3.
e T
Ze
Controls. - Dusl wheel-c -stirrup flight
ided, A tab control uni 1O0¥sated convenient to
each pl
lectrical System. - A mofe Eclipse, single
volt tor dellivering 175 ampere »000 r.p.m. is driven
by th 11lary engine. A 50 ampere, , direct current
gen ven by the right hand engfin arrangad to operate
in lel with the main generator, oviding an emergency
wer supply in event of fgiliurgfof auxiliary engine or
£ Two type C-5 batteries cvided. Power for Autosyn
s is obtained from a vibggtor e converter or from the
wizich 1s an alternate so of power.

. Puselage Equipment.
s & lever on the right sig
'

Qv )a Pilot's Seat: The pilot's
o
at back cushion 1s the pild

permit vertical adjustment.
ife preserver.

W (2) Navigator's The navigator's seat 1s designed
to permit fore and aft movem rom the navigator's station to the
co-pilot's station, controllgd lever on the right side. Vertical

ever on the left side. The seat back
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SSTRICTED T. 0. lo. 01-110HA-1

(%) Fuselsj'e Gunner's Seat: The fuselage gunner's
bericli hinges on the right side ernd folds upward to stowed position.
A release lever is located on the left slde., A canves seat back

on the left alde of the airplane 1is removable and is stowed on the
right side. The seat cushion is the gunner's life preserver.

(L) TNacelle Gunner's Seat: The nacelle gunners
provided with felding canvas seats which are stowed in vertical
position on front side of engine firewall, The seat cushion -
stitutes the nacelle gunner's l1life preserver.

(5) Emergency Equipment and Exits: (&) Gene
The emergency equipment and exits are illustrated in Flgure

(b) Parachutes: All crew members use
tachable type parachute except the pllot who uses the sea
type.

q
(¢) TEmergency Exits: Fall-away sec ‘!!l.gp
the left side of the fuselage cabin enclosure at both pNMot'sTand
navigator's stations provide emergency exits., Releases these

sections are locsted st the top center of esch, The fusel
gunner's emergency exit is by means of either side gun turret.

The entrance doors o¢n esch nacslle constltute the n e gunner's
exlts.

8 within
rgency water
artments to the top
in the fuselage

Flotaticn Gesr: Tour compar
srovide {lotation in event
2 1ines run-from these c¢o

n Mecelle., A bilge 7_..p cs

gachi wing outergane
landing. Vent g
outboard side

-

over the nt shkould be used at eac 1 TS® connection
after emerge Inz on water,
) Life Raft: A typeghA-2 man life raft

complete ylinder is carried on the.liiaz side of the

fuselage g e top gun turret. Inflatzen TWyaccomplished by
manual ogerst f the valve on the raft s
(6)f) Baggage: Adequate space ijongPaggage 1s provided

in the @ga aggy below the floor, forwar s bottom turret gun
comparom

Heating and Ventilating Equipm « = Warm air is brought
@ station through ducts I,

1 heater muff around the
fold of each engine., But g

valves at each station
warm alr to sult requiremd Pilot's, navigstor's,

gunner's atation are v sced by means of sliding

€. Fire extinguishing E « = A pressure type CO,
fire extingulsher 1s provided T e engines. One type A-1ll
extingulsher and one type A—Z.e{ sher are also provided.
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FIG.5- PILOTS COCKPIT AgRR MENT & CONTROLS-RIGHT SIDE
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RESTRICTED T 0. No. 01-110HA-1

(L) Fly: After take-off, the landing gear is re-
tracted by moving selector switch to "FLY™ position.

NOTE: Master Switch should be in "ON" position at all
times during operation of the airplane except in condition explaeined
in (2), above,

(5) Manusl Operation: To manuslly extend the len
gear and fleps insert hand crank into slow speed sccket, in the
center of the carry-thru deck. Crank until high handle losds ha
been eliminated, then shift-to high speed socket and proceed un
landing gear and flaps are extended. The high speed socket wi
lower the gear three times as fest zg the slow speed socket.

(6) Tall Wheel Lock: Place ini "Lock™ position
landing and take-cff.

(7) Brekes: Brake controls are 1ncorporatéﬁ
rudder pedala. The parking brake, locsted in front of th hat
the lower edge of the Instrument penel may be engaged whe edals
are depressed and disengaged by again depressing pedals.

Ca Power Plant Controls. - (1) Genersl: For complete
operation and flight instructions, see T. 0. No. 02-5 T. 0. No.
02-1-29 also contains essential instructions.

(2) , : Starting will be accom in
@ 02-54-1, except for the f g special

accordance with T
instructions :

% lace master ignition swilj center of
main engine 1 switch in "™ON® position, an SNt suxiliary
engine as per pa (7) below.

!/
Place engine selector 'Nhandle in “ON®"
position for e to be started.

c) Place mixture contro e of engine to
be startedf ingIDPE CUT-OFF" position.

(d) Turn on autosyn d@

(e) Check fuel quant 1 cator,

(f) Place fuel pump tgh of tank desired to
"ON"™ posi . Left main tank should be for starting left

engine and right main tank for rignht e. f the engine 1is to

be started from tank on opposite sid £ plane both fuel selector
valves must be placed in "CROSS F sition and mixture control
lever of engine not running placed CUT-OFF" position to
prevent electric driven fuel pugpes flooding engines,

N

RESTRICTED
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RESTRICTED Te O, No. 01-110HA-1

(g) Prime engine to be started two to four
times 1f engine is cold, otherwlse no priming is necessary.

(h) As starter is meshed, throw mixture
lever into "RICH"™ position. No wobble pump operation is necfls
n

with electric driven fuel pumps.

(1) If engine does not start, return
CIT-0FF" position immediately to prevent flooding.
b

(1) If encine floods, repeat startipgmgperstion
g3 above, but leave mixture lever in "IDLE CUT-OFF" poj until
engine catches. Then place in "RICH"™ position,

(3) Stopping: The engines will be sto n accord-
ance with T, 0. No. 02-1-29,

(L) Fuel System. - The fuel system.b snel
consisting of an MOFFM™ and "ON"™ switch, & test swjtc d & fuel
pressure signal lamp for each of the four electr 1ly iven fuel
pumps 18 located on the left side of the pllot's 1t, A fuel

reserve lamp which indicates when the reserve fuel iz Vvelng used is
located below the fuel level indlcator on the left side of the main
Iinstrument panel. The mixture control incorp 38 the "IDLE CUT-
OFF" for emergency stoppage of engines. The ¢ef) s located on
the pllot's.right. Tanks are selected by swi sgbn pllot's left.

Engine selg valves are operated by handles ilot's left.
Fuel equs is obtained by operation cross suction
valve ongkhe fuell equalization 1line on theWloorwt the gunner's

-Supercharger Regulatony e YFM-1 Airplane:
ercharger regulsetor is ing d for each super-

A Type

charger. e regulator line is attaghed e exhaust manifold
to surging. Because of thia*supercharger control
han e cockpit muat be pulle

ackQs the sirplane galns
alpitu prevent excessive boost,
n 2

(6) Propeller: (a) & Operating instructions
opeller ere contained i fo, 03-20BA-1. When con-
utomatically, a predeterfined Whzine speed is held constant
of & governor set by the'W eller ccntrel on the throttle
t« When controlled by % lection, the blade angle may

ed by operation of the e or decrease r.p.m. switch
ndegendently of the governor, cr@ency fast feathering i1s assured
gWseparate switch on the pil lectric panel which applies,

ugh means of a voltsge b r, an increased voltage of approx-

imately three to one to the §rop er motors causing the propellers

to feather in 6 to & secon The markings on the propeller control
re

are approximate and the de pem. should be cobtalned by relying
on the tsaschometer.

-17- RESTRICTED



RESTRICTED Te 0. Ne. 01-110HA-1

(b) For eutomatic constant speed control throw
switches to automatic and set propeller contrels as follows:

1. For Take 0ff: Set propelier controls
on throttle quadrant to 2950 r.p.m.

2. During Flight: Set propeller contr
cn throttle quadrant to desired r.p.m.

Se For Lsnding: ©Set propeller contro’N
on throttle quadrant for 2,000 to 2,400 r.p.m. The speed should

sufficlently below take-off r.p.m. to prevent overaspeeding of t
engine in cese & sudden burst of power 1s applled.

(¢) For Manual Control: Throw switches
"MANUAL" and operate switches marked "INCREASE AND DECREASE j

(d) For Feathering: Move red controlW suite
to forward position marked "FEATHER"Y.

(7) Auxilisry Engine: (a) To operate a
engine place fuel valve located st rear of wing carry-thru o ight
side of alrplane in "ON" position.

on co=-
ain

(b) Move muxiliary engine ignitiog
pilot's psnel to "BOTH"™. This switch is safetied thr
ignition switch.

bve "Start - Generste" swifch "START"

position until er rts - then release.

Move ignition switeh to for warm up
"BOTH".

To stop engine move !5& switch to "OFF"

period -- then

position.

d. ntrols, - (1) Master s tion Switches:
These swijffhe clearly marked on the pild®™s glectrical control
panel. : switch is located above 18Tt and right engline
ignition s and other then controll ignition, this

master g o controls sll those cir t3 that are safetied
amely, the starter clircults, t tot heater circult,
ure warning circults, the isry engine ignition
tdh should always be
rplane.

(2) Pitot Hester: A s
panel controls the heating element

- the pillot's electrical
the pitot tube.

(3) Warning Bell: ing Bells at each crew station
control panel.

are operated by s switch on tha.pK
= - RESTRICTED



RESTRICTED T. 0. No. O1-110EA-1

(4) Ice Eliminating Equipment: A motor operating the
de-icer distributing valve is controlled by a switch on the pilot's
right auxiliary panel. This panel also contains & double pele switch

conitrolling motors on the vacuum pumps. The propeller asnti-ic
systemm control is on the pilot's right panel. m
T

(5) Fire Extinguishing Equipment: (a) Eng
tinguisher: One type A-12 COp extinguisher is mounted in t
ward part of the fuselage under the floor. Control pull
selector valve are located on left side of pilot's electri 8l.
i

(b) Hand Extinguishers: One type A-Jf
guisher Is located in the fuselage above the wing crawly
left rear of the navigator. ©One type A-2 extinguish is :

ed
In the left landing gear wheel well, accessible from © R ouna.
Refer te T. 0, No., 00-25-5 for procedure to be follow se aof
Tire during flight. 8
(6) Oxygen Equipment: The pllot's r r is
situated in the right lower corner of the instrume pan®d, The
co-pilot's regulator 1s readlly accessible on the The fuselage

gunner's regulator is on the right side; the nacelle g er's re-
gulators are conveniently lcesated.

(7) Armament: (a) Operation s for the top
turret gun is as follows:

l. Remove turret s over

2. Release gun ba from spring clip
by rotati rrel upward.

Se Unlatch gun by pressing lever at
butt end o mount, and fold gun dgwn ; of turret.

. Extend turge operating hand crank
on lgft of airplane.

t

Se Extend thgbugh turret slot and latch
y engaging the taper pin ole for operating positicn,
bo for stowed position.

(b) Operation Se e for the two ,50 caliber
side tWrret guns is as follows:
1. RelSafe tch.
2 he turret by operating the
turret retraction snd extens crank,
Se emove the gun barrel from stowage clip.

\ 19~ RESTRICTED



RESTRICTED Te 0. No, 01-110HA-1

L. Swing turret door inboard and aft to
holding clip provided.

5 Release vertical adjustment of opposite
lock by turning handle and railse opposite gun mount to the top
position.

'_6;- Release rotation lock and swing gun &
forward and up. &

1. Releasse vertical adjustment and rais
Fulle
(g) To cperate the 30 caliber belly turr
pull turret release lock and rotate turret to top locked posit
Break gun from stowaze clip and swing into firing position.

L

<

$ RESTRICTED



RESTRICTED T. 0. No. 01-110HA-1
SECTION IV

SPECTAL INSTRUCTIONS

1. Flight Limitations.

4. Mansuvers Prchibited. m
Loop ’N‘

Roll
Immelmann

inverted Flight
Spin
be Other Restrictions. - (1) Do not exceed D qual
*£o the Indicated high speed times 1.225.
(2) Dc not exceed an indicated sir sgped M.P.H.
with flaps down.

(3) Do not subject the airplane to IQOPS in ex-

cess of those listed below.

(a) Preliminary - positive 3.4

negative 3
(b) Final - positive

2. E System. - The englnes not be allowed to
idle for r period of time on the gro Mthe cooling system
1z designe fricient e¢2cling in fliglg only. Maximum allowable
temperature

prestone bei'ore take-ofl@ Ei.-!'- . (257°F.)
¢z Gear. - The pilot shou oughly familiar with

Je 1d th

the . of the landing gear. airplane is on the

groylia slector switch should be e r @n "LAND" or "TAKE-OFF"
' ing the landing gear &n largfontrol master switch.

ng. - Due to close proxig§ty oI propeller to tail surfaces,

gn reduction of power of one se elther through an engine

or excesslve movement of g ttle will result in a much
ent and Immediate contr a@tion than on multi engine
tyve alrplanes. Fallure ng engine may result in a spin

: the other encins 1s retardFW
immedistely. In case of fallu
should be retarded irmedlately
ed gradually as trim tab cont
momen. With proper aajus trim tab, airplanes can be
safzly Flown on one enging, e engine presctice flights will not

be enzazsd in below ten tRoggan set. This asirplsne should be flown
only by experiencsda mul ggﬁi..pilets.

-21- RESTRICTED
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RESTRICTED T. 0. No., 01-110HA-1
SECTION V
POWER PLANT

two Allison, prestone cooled, Vee type engines driving three-bla
pusher propellers through extension shafts. The engines are n
operated on 100 octane fuel end have s compression ratio of 6.6
and a propeller reduction gear ratic of 2:1.

1. Engil'le.
8. General, - Each YFM-1 snd YFM-1B airplane 1s powered liit

b. YFM-1 Afrplane. - (1) General: The type V-1710-
engines used in the YFM-1 sirplane have type B-1 exhaust ve
syperchargers in additlion to the englne driven blowers whic G
gear ratio of 6.26:1,

(2) Ratings. BHP R
Normal (Ses Level) 1000 260 \
Take-0ff " v 1150 295
Military " ® 1150 2550
L. YFM-18 Airplane, - (1) General: The V- -L41 engines
used in the YFM-1B &irplene are similar to the type O0g23 except
that the blower gear ratio is increased to 8.77:1 to al® power at

altitude without thsg
charger in addit

(2)

necessity of incorporating a tur ven super-

¥a1 (Sea Level) 960 00
e-0ff M ® 1090 000
tary " " 109 000

'ZEEE;!!. RESTRICTED



RESTRICTED T« 0, No, 01-110HA-1
SECTION VI

FLYING CHARACTERISTICS
YFM-1B Airplane

1. Level Flight Speeds at Design Altitude of ... ..t with Design Gross Weight of 18,373 |

Maximum Speed. ... = . ... .. mphat = . rpmwith = ...
High Speed_at. 12,500'~ 2682 m. p.hoat. 2600 . rpmwith . 1920 .

Operating Speedat 12,0002240m p.hat. 2200 = rpmwith. 1440 b,
Cruising Speed 8t 12,0002200m. p.hoat. 1900 r p m. with 960

2. Optimum Range and Endurance with. . 800 gal fueland. . . .O. . .

At High Speed.._ 1080 milesst..1a35 mi/gal or. 4400 hre. at.
At Operating Speed 1700 milesat  2al3 mi/gal.or 1210 hrs st
At Cruising Speed 2180 milesat 2273 misgalor 109  hrsat.  [J

3. Practical Range and Endurance with.._..B00 ... .gal. fuel and "o [V
At Operating Speed_...1330..._milesat 1.67.__mi/galor 5.55 hrs.at. 144 . gal/br. (s foe... 000 )

At Cruising Speed. . 1670 . milesat. 2,08 _mi./gul or 8433  bhrs.at .@m—.m Lo 080 )

4 of 18,373.. .. Ib
.5000_ .. ..10,000 15,000 . 2§,000 925,000 29,900
LA30.5.. ..141.. 150.5 C 635 16945,
[ 2600 . 2600 .. .2600. . L2600 . 2600
~1780_.. _.31BBO.. ..1720. O . s i
,,,,, As20 - 1520 . 1215 B2y 460 . 100
S 5 . . %2 ...Iﬁ.\ A -4, L T 44,1
5. Ceilingt Engihe Operation: Service Ceiling........ 29,900 St WAbsolute Ceiling.... 31,300 ft.
8, Distances—To Clear 50 ft. Obstacle Leves (no wind),

Wt 18,373 1b, Ground run 1250 1,

BOO.........ft.at.. 90  mph 15 . .
Gr. Wt. 18,373 1b. Ground yun 852 11,

‘- ?.-.w_n. at 77 . mph Full

approximately the above performance with given

7. References and Remarks: This sirplane may be ¥
heric conditions. - mﬂﬂb from figures listed elsewhere in this
a

load under standard atmosp 3
Technical Order and other technical publications f

attaimment of this spesd.
ted 6/22/40, and EXP-M-51/P642-32, dated 7/22/40

oximately the above performarces with the

The sirplane may be expected Qo Nﬁ
weights as gquoted herein, - MR T (TR
Revised 12-5-L0 5 RESTRIOTED
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