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JRFA “Goose™ Design G-36 1) built, 1940-1941, 2 impresscd 1942

Anli-submarine patrol duties beeame an important function of the Goose and the JRF-4 atrerall became g transitional airerafl
between JRF-1 production and Lhe JRF-L. The Navy ordered 25 additional JRF-1 wilh contract C.75686. lwwever prior to de.
livery this was changed to call for 10 JEFA (e/n 1100-1109, Buaer SBAB-3855), JRF-4 differed [tom Lhe earlier JRF-1 only in
baving a “hardpoinl” outhoard of each engipe capable of handling 2 230 1 depth charge. Remaining 13 JEF-1 of ithis contract
became JRF-5 and the eontract the basis for initial JRF-5 orders, Pholograph shows JRF-J on 1108, Buder 3854 in Wartime
markings and position of Goose in water, Deliverios of the JRF-4 began Dec 4, 1940 and ended April 14, 1991, Two civilian £-714
{efn 1060, NC2T86, Buder 09767 and efle 1188, NX1694, Buder 3597 Ly were impressed as JRF-4 and Bolh returned to civilian
operations. Only one JRF-4 (c/n 1109 survived to become VP-BAM and later M3320

JRF-6B Gopse Desipn (.38 3l bult, 19421943

Mavy contrael LL-86447 called for b JEF-6B foin 1125117, sertal FPATH-FPA24) Lo be deliversd o Great Britain, However
only 44 were sent to the British and 28 ol these were rgturned tollowing World War 1L O the SIX NOL sert. five (eon 1155-1160,
were diverted Lo the U, 5. A0 g= DABGH and one jom 1150, wenl to Bolivia and the corresponding British numibers were pa-
celled. Deliverios were from Jan TEA2 through Mareh 19478, Pholo shows oo 1147, EFA9T on Feb B, 1947 1t s fvpical of most
JRF-6B with the laree “bubble’ aver the CERLEr canin window. Although set up for navigalional training with g compass in the bubble
windows, they eould carry obe 100 or 325 b bomb under eich wing, Four JRFBE ey IT46-114%) werp equipped with speeial
radios and interiors. Engines were B.985.4N-6K ol 450 hp al 2300 TR al sed level R of JHFEHE was far “Hrilish",
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Figure T—Ftont ond Side View Airplane.




FORFEWORD

This Handboox ié‘prepﬂred for the purpose of
famillarizing flying poresomnel with the take-
off, flying and laniing characterlistics of the

-Model JRF-6B airplane; the functiona of parti-

cular systems and Inetallations, and the opera-

» tion of the varlious automatic and manual con-
trola,

- For pervlce and overhaul instructiona, refer -

to the Erection & Malntenance Instructions .
Manual, Grumman Report No. 1316, (A.P. 20904).

. The JRF-&B is a twin engine, six place, dual

control, cantilever monoplane amphibian., It is- .

designed for utility, patrol and observation
use, and particularly'as a navigators' and
radio operators' training airplans.

.The engines are Pratt & Whitney Wasp Model .
R-985-AN-6B, nine cylinder, air cocled radial,
~each rated 450 HP at 2300 RPM, at sea level,

for take-off, and 400 HP at 2200 RPM from gea
level to 5500 feet, '

The hull 1s an integral part of the body. The

and the two bullt-in fuel tanks., EFEach tank has
a capacity of 110 gallona (91.6 Imperial :“
. gallons). Each englne has a single oil tank.
‘with a capacity of 7.5 gallons (6.3 Imparial
gallons) and 5 gallan (b Imperial gallnn)
fnaming apaca gl Ao
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" “wing center sectlon i1acludes the engine nacelles f




The Jnnding poar nnd tnll whool aro rotraoctod
nanunlly by the pilob and locked automntlically
In the UP and DOWN positlieons., The tail wheel
asgembly is of the self-allgning, full awivel
typo fitted with a controllsble caster lock
mechaniem, - '

‘ . t L
The split balanced type wing Tlaps are operated
by vacuum. The control surfaces are statically
and dynamically balanced.

Provieion i made for the 1nstallation of radio
and navigating equipment in the cabin., The _
cabin center windows are covered on the outsids
by plexiglass blisters each of which houses a
compasa. In addition, provision is made for
~the 1nstallation of compasses outside of the
fuselage at the co-pilot's window and on “he
left and right cabin doors. A ewinging hori- ,
zontal compass is installed under the main |
instrument panel ~

Provision 1s made to carry one 100 or one 325 -~
pound bomb under each outer wing panel., - '

Six seats are insgtalled, for pilot, co-pllot :
- and four (4) cabi: ;seats; a epecial auxiliary -
~seat 18 alao ﬁnatalled. Ths cabin 1s heated =
and ventilated. SRR e s e L
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_SECTTON T
COCKPIT ARRANGEMENT
AND
CONTROLS

The arrangement of the cockpit and the locations
of the various controls are shown on the accom-
ranying photographic 11lustrations.

In general. the controls and’ their operation
are indicated by adJacent name platﬁa-??'_ L

1.' FLYING GONTROLS

Alleron & Elevator Controls

e

Standard dual type column and wheel f; :;

L]

Elevatoy Trimming Tab Controla

Handecrank on right hand side nf,pilot'u'seat.ﬂ';
See page 25. - : o

Pt

CLOCKWISE - NOSE DOWN

BRudder Control

Standard over-hung dusl pedals, Pilot's Pedals
-are adjustable to three Positions, by toe levers
on the pedals. Co-pilot's pedals fold aft and

- into the floor when not in use. (See Page 26 )

Rudder Trimming Tab Control SRR
< , :

Handwhesel on Pllot's left hand ahalfﬁUfSaa_:;5¥
‘ga{ge&‘ﬁ.- L

CLOCKWISE - NOSE RIGHT ST

EE T

rl



Wing Flaps Control

Three position control lever on averheﬁd
inestrument panel. See pages 26-27 = -

FLAPS -~ UP, 30" DOWN and 60° DOWN.

CAUTION: DO NOT LOWER FLAPS WHEN CABIN DOOR IS
- OPEN. . ' -
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2, LANDING GEAR CONTROLS

Retracting Control

- Handcrank between pilot's and co-pilot's seat.
Clockwise rotation lowers both landing gear and
tall wheel - approximately L1 turms.

Main ratchet falease conbrolled by the small
lever to the left of the handcrank. Move ratchat
lever UP to ralse wheels and DOWN to lower.

IMPORTANT: Keep handle ratchet in the handle
on the center position to lower or
raise the wheels under normal uircum-
atenced. (Bea page 28 ).

* Varning Indicator

Red Jeweled warning light, with hinged night
flap, on pilot's inatrument panel, illuminates
when the wheels are not fully extended and
locked and either engine is throttled below
1200 RPM. .

Tail Whesl Lock Control

Control lever on left hand side of pilot's
inetrument panel. When in the LOCK position,
the tail wheel caster is locked in the trailling
position and when UNLOCKED, the wheel can swivel
through a radius of 550“ ' '

-Lock for take off anﬁ 1anding and unlauk for
tuxiing



5. _POWER PLANT CONTROLS

Carburetor Air Controls

Dual control levers on overhead instrument
pﬂnel M : . ’ .

~ PUSH FORWARD - COLD AIR -
PULL AFT - HOT AIR.

Jngine Primer

Prime engine by'pumping throttle levers with

mixture control in IDLE CUT-OFF position, red

Boctor.. - - ~ i

#

I'uel Tank Selector Valve

Standard dial and handle located on bulkhead
behind co-pilot, Tlp .

Pump Cross-Feed Valve

On upper center of bulkhead behind rilot. OFF .

for starting and checking fuel pressurea and ON

for take-off, flying and landing. See page L3,

‘Engine Fuel Cut-Off Valves

On tho bulkhend behind the pilot, These valves
shut-off the fuel supply to their respective
engines, : _ : oL

Fire Extinguiahar Control (COp)

Controls located on the right hand side of the
main instrument panel. Set the gelector valve
to desired engine then pull the release handle

to discharge the CO, into the engine compart- -
ment, ,

11
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Tho COp cylinder 1s equipped with an outboard
diacharge fitting on the right hand side of the
hall., TIf the red disc 1s miesing, the cylinder
hng been discharged and must be raplaced vith a
fully chnlgad cylindur

NOTE: TIn warm.climatoea, the red disc often
ohrinke; and 1e liable to fall out -
evon thnugh the cylinder ia stlill-
fully charged

Ignition Switchea

Two switches and emergency switch knob located
on overhead inatrument panel, The. emergency -
switch knob must be ON (full ‘up positicn) for

. operating the anginaa,

'Propsllar Controls

Dual control levers on ovaﬂhaad 1nstrumant .
panel.

LOW PITCH forward ﬁnd down to Increase engine
revolutions; HIGH PITCH up and aft to decraasa
engline ravolutinna :

¥nurled knob at the left hand seide of the pruQ
poller control levers adjusts the friutinn. 3

See page 35,

. Throttle & Mixture Controlsi

Dual unit engine control quadrant on: Dv&rhead
- inatrument panal See page 52

THROITLE FORWARD - OPEN
mwm AFT . ‘- CLOSED
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MIXTURE CONTROL FULL AFT

- AUTO LEAN
NEXT POSITION -~ AUTO RICH
NEXT POSITION I'ORWARD OF
"AUTO RICH" - LEAN
FULL FORWARD =~

- IDLE CUT-OFF

Throttle & Mixture Friction Adjuutment

Knurled lmob, on left hand aide of cﬂntral
quadrant, adJjusts frictian on levers. '

otarter Conbrulﬂ - . ' f

Control buttons on upper instrumant panﬂl
PUSH TO START ENGINE



4. AUXILIARY CONTROLS

Brake Pedal Controls

The hydraulic brakea are operated by pressing &
on the upper part of the pilot's rudder pedals,

The parking brake lock arms are located forward
of the pilot's pedals. Pull lock arms. aft and .
hook over the top of the pedale to lock brakes .

for parking, ' : T

Heatlng & Ventilating

The two hot and cold alr mixing valve ‘control
" knobs are located above the pilot's left hand
8lde window. The distridbuting valves are
located at the upper rear section of the pilot's
compartoent, :

To control the cabin air move the distributing |
- Yalves in or out, ' L e

To control cockpit air turn the diﬂtrihhting
~valves to the right or left, vt

Flectrical Controls

Switch Pansl - Main Ingtrument Panali'f

Position lights switch
Anchor light switch .
Pitot tube heater switch
Receptacle : ' .
Inatrument panel 1ight rheostat
Landing light swite : o

fa

‘Overhead Inatrument Pansl

‘Instrument panel 1light's rheostat



Recognition Lights Switches

~ Located on switch box under pilot's
- left hand cabin rail. Contalinas the
following: :

Recognition lights switches (L)
Recognition lights keying switch

‘Navigator's Panel - Cabin

Navigator's panel light rheostat

Dome Lights BE
‘Two in cabin - swltches nnliéft hand L
aide of the cabin and on forward

~ bulkhead., .

One in baggage compartment - switch on,
forward wall. - :

Aldis Signal Tamps - S.I1.8. 1586

Located on upper right hanﬂ aida of
pilot's compartment. - ..

Distribution Box

. Located on bulkhead behind co-pilnt
- containe the following: :

Two battery swltches
Generator switch -
Generator circult braaker
Volt-ammeter :
Spare fuses and bulbﬂ r
Auxiliary . ayitch_._fwufgue

Fl
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NOTE: The auxillary gwitch must be ON in
order for current to be supplied to'
the pitot heater and electrically ]
operatod Inetrumenta.

Static Pressure Selector Valve

Solector valve located on the center of the
main instrument panel. Valve conhtrol handle

UP - connected to airspeod tube; Valve control
handle DOWN - connected to pilot's compartment
atmoaphore vent. L

Vacuum Pump Selector Valve

Salactor'v;iva control located on center of
main instrument panel. ' "

1LEVER UP - LEFT ENGINE PUMP
LEVER DOWN - RIGHT ENGINE PUMP

' Hatches, Doors & Emergency Exit

Water-tight doors between how compartment and
pilot's compartment, pilot's and cabin and

cabin and baggage compartment. A lock is pro-
vided at the bottom of door to anchor compart-
ment and baggage compartment. I

The maln cabin door and the emergency exlt door
st the rear of the cabln are releaged for im-
mediate emergency exit by pulling the red o
painted tubular handle on the cabin ceiling

ad jacenht to each door. R

The bow compartment is equipped with double ,out-
wardly hinged water-tight doors. - . R o

s e
R

-
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o, USEVUL LOAD CONTROLS

Chart Boards

Three chartboards are installed in the cabin,
one at the forward loft hand chair and ons at
oach left and right aft chair, '

Compasses

Provigion 1s made for installing five British
Typo 0.2 compasses (S.I.S. 457) on external
mounts; at the co-pilot's station, the left and
Tight hand center cabin windows and the left -
and right hand cabin doors. A swinging huri-ii
zontal compass 1s inmtalled under the main - .,
Instrument panel, Ll -

Bilge Pump & Boat Hook

Stowed in the bow compartment,

Anchor & Rope !

A Northill 12 1b. folding anchor and 100 feet-
of anchor rope are stowed in the bow compart-
ment, : i T

Life Raft

A type "D" Mark 7 life raft 1s atrapped to:thé_
right hand wall of the haggaga campartmentlh,“

_Boarding Ladder

Stowed 1n the baggage comphrtmenh.
Fire Extinguisher - Portable

A portable COz (27 charge) hand fire extinguish
er ia located on the cabin floor aft of the -
rear left hand geat, 1 : e et




Emorgency Covarse

Two emergency covers for Eliatar openinga are
stowed on right hand side of baggage compart-
ment. R

jﬁTotachnics

a, Plgtols & Amumitlon

Provision 1s made to carry two British 1-1/2"
Mark 2 plstols (5.I.S. 166); one on the upper
left hand side of the pilot's compartment and
the other above the right hand aft cabin window.
Only the pilot's cockplt pistol l1s normally
carried. - . =

Two pistol ammunition contalners with a total |

capacity of twelve rounds are located adJjacent

to the pistol in the pilot's compartment.

b, Flame Floats

Eight British flame floats, Mark 2 (8.I.S. £2118)

four on the left hand side of the bow compart-
ment and four on the left hand eide of the -
baggage compartment. : R

¢. Diatreps Slgnals

Six British distress signals, Mark 2 or Mark 3;
two are stowed in the life raft and four .on the
aft wall of the cabin. + :

d. Sea Markers

‘Twelve British sea markars,'Hark“l'or Mark 5

(8.1.8. 2142); at the right hand wall of the
baggage nampartmggt._

Il

18



g. Smoke Floats

Two Britigh pmoke floats - Dinghy Distreess Red
(5.1.8. 1856) are stowed on bthe haggaga com-
partment flecor. : :

Fmergancy Ratiuna

S1x four pound ration packagﬁa are abawad 1n
“the 1life raft, - '

Firet Ald Kit

Located under auxiliary saat in forWErd left
hand corner of cabln, -

Bomb Controls : . ;?ﬁ?'

The bomb arming-release control 18 mounted

above the left hand seat in the pilut‘a com= -
partmﬁnt " .

Arm-8afe Laver

FORWARD - ARMED_,J
AFT - BAFE !
. Release Lever
S FORWARD - I10CK
AFT - RELEASTE

SELECTIVE RICHET - RIGHT BOMB
SELECTIVE LEFT - LEFT BOMB
CENTER - SALVO

]

Parachute Stowage | '

Racks for stowing parachutes are provided under
each cabin geat. The instructor's parachute is
stowed under the auxiliary seat. The pilot and
co-pilot are provided with bucket type seats.
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FLARE RELEASE HANDLES
PANEL LIGHT Iz
OUTSIDE AIR TEMPERATURE GASLS JEES
PANEL LIGHT RHEOSTAT '
CARBURETOR AIR TEMPERATURE GhGES
CYLINDER HEAD TEMPERATURE GAGES
DELETED

BOMB RELEASE CONTROLS

01L TEMPERATURE GAGES

RADID CONTROL PANEL 21

OIL PRESSURE GAGES
Figure z—QOverheud Instrument Pan el

RESTRICTED

FUEL FRESSURE GAGES
FROPELLER CONTROLS

WING FLAP CONTROL
MIXTURE CONTROLS
THROTTLE CONTROLS
STARTER SWITCHES
IGNITION 3WITCHES
TAGHOMETER

MAN | FOLD PRESSURE GAGES
PANEL LIGHT
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5. GENERATOR SWITCH
6. BATTERY SWITCHES
7. LEVELING LUGS -
B. SMOKE GRENADE BRACKETS
9, SMOKE GRENADE HANDLE
i0. FLOAT LIGHT BRACKET
IFF CONTROL BRACKET

rjy e

I. HOT AR DUCT
2. WINDOW LATCH ! _ sl
3. YOLT-AMMETER o " - TR

4, AUXILIARY SWITCH - PITOT et

HEAT & ELECTRICAL UNITS & .7, T R

Figure 3—Pilot's Compoartment—Right-hond Side
RESTRICTED




. ELEYATOR TAB CONTROL

LAHDING GEAR INSPECTION WIKDOM
FUEL TANK SUMP DRATN VALYE
SIGHAL PISTOL IMSTALLATION
PISTOL AMMUNITLON COMTAIMERS

RECOGN(TION LLGHTS CONTROL SWITCH F

FILE BOX

RUDDER TAB CONTROL

GYRO PILOT HAMD PUMP

GYRD PILOT DRAIM TANK & GAGE
HOT AR DUCT

23

Figure 4 —Pilot’s Comporiment—Left Hand Side.
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SECTION IT

OPERATION ITNSTRUCTIONS

1. FLYING CONTROLS

a. Elevator Trimming Tab Contfnl

The ela?ator'trimming tabe are ﬂdjﬂﬂt&blﬁ.iﬂ
flight from 10° up to 30° down with raﬂpact to
the center lins of tha elevators.

The control is accomplished by means of a hand-
crank and gear box on the right hand gpide of the
pilot's seat, a flexible shaft to a drum under -
the pillot's floor cables to a drum at’the aft
end of the hull, a flexible shaft, tab actuatnr
ond adJustahle push rod to each tab. 1 ' -

TURN CLOCKWISE - NOSE DUWH
TURN COUNTER-CLOCKWISE - NOSE UP .

When taking off with full 10&&, the tad should '
bo in neutral. The purpose of this tad 1s to -
malntain perfect longitudinal trim, ' C

b. Rudder Trimming Tab Control ..

The rudder trimming tab 1is adjustable in fligh£
“from 25° left to 15° right with raspact to tha
centerline of the rudder.

The control 1s accomplished by means of a hand-
wheel to the left of the pllot's seat, a flex- :
ible shaft to a drum under the pilot's floor, .
cables to a drum at the aft end of the hull, a
flexible shaft, tab antuatﬂr anﬂ adjuatahle puah
rod to the tab,.
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TURN CLOCKWISE - NOSE RIGHT
TURN COUNTER-CLOCEWISE - NOSE LEFT

Set the tab 1in neutral before taking off. The
purpose of this device 1s to maintain perfect
directional trim.

¢. Rudder PEdﬂlIRdJUEtmﬁﬂt

The pllot's rudder pedals are adJjustable to
three positions; FORWARD, NEUTRAL and AFT.

Ad Justment is accomplished as follows: To move
pedale forward away from the seat, depress the
kick lever and push the pedals forward to the
‘deaired position. To bring pedals aft, nearer
the seat, hook the toes under the pedals and pull
. aft to the desired position. The three positions
of the ratchet can be felt as the pedal clicks
in the ratchet. Check to see that each pedal has
ratcheted past the same number of notches.

d. Wing Flaps Control

. The wing flaps are vacuum operated and may be
dropped to two positions, 30° and 60° down. The
flap operating system consists of a vacuum tank
located 1n the bow compartment, a control valve
on the overhead instrument panel, a vacuum gage .
mounted beneath the main Instrument panel on the
~cockpit forward bulkhead, check valves in the
engine lines and two return springs and actu-
ating cylinders located in the wings.

The source of vacuum supply is the engine intake
. Juanifold, the connection being in the carburstor
adapting plate Just, above the carburetor. '



Vacuum lines are fltted to both ongincs with
individual check valves eo that a vacuum supply
18 asaured with either engine completely out of
action. TIn addition, the vacuun tank lg auf-
ficiently large to operate the flap at least
twice with both engines cut. The engine will
produce vacuum with the throttle closed unless
completely stopped even though the switch 1s
cut. :

There 1is no danger In opening the flap operating
‘valve at high speed. The flaps will not come
down at speeds in excesa of approximately 110
MPH (95 Knots).

The operating force on the flaps ls ample to
hold the flaps down when the engines are 1dled.
When power is applied the flaps will start to
come up; and as more power 1s applied and the
speed picks up, the flaps will gradually come up
until, at about 110 MPH, the angle of droop will
be approximately 20°. If the power 1s then re-
moved the flaps will again return to the down
poaition.

This feature is very helpful when 1t 18 mec-
essary, for any reason, to go around agaln after
approaching for a landing. The flaps can be
left down until ample speed and height are ob-
tained and if the valve is turned to the UP
position there will be no sinking effect.

NOTE: With the vacuum system, the operating
efficiency of the flaps will be reduced
with the decreased atmospherlc pressure
at altitudes.

-
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2. LANDING GEAR CONTROLS

8. Retracting Mechanism

The landing gear and tall wheel are retracted
or extended simultansously by means of the
solective ratchet type handcrank unit located
between pllot's and co-pllot's seats. Approxi-
mately 41 turns of the crank are required to
ralse or lower the gear. The crank is turned
clockwise to lower and counter-clockwise to

.~ ralse the gear.

The handcrank is automatically latched by the
main ratchet within the housing, acting on the

.handcrank ghaft while the wheels are being
~ralsed or lowersd. The ratchet 1s reversed by

operating the small knob Jjust to the left of

the handcrank. The knob hae two positione, TO
RAISE and TO LOWER, After reveresing the ratchet
the crank remains locked until pressure is ex-

erted on the crank copposite to the desired ro-
tatlon. '

A handle ratchet 1s located in the crank handle
end permits operation »f the crank without the
necesslty of making complete revolutions. Thila
unit has three positions; namely, to RAISE, to
LOWER and NEUTRAL. In NEUTRAL the handle is

engaged for rotation in eilther direction. For
normal use, 1t 18 recommended that the handle

ratchet be kept in NEUTRAL and used only as re-

quired when necessary to extend the landing gear
in the water.

.b. Wheel Lock

When the wheels are cranked to the DOWN position
spring counterbalance unlts on compression links
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come into action preventing all possibility of -
the wheele retracting during take-off and 1&nd- ;
ing on ground. No control is necesaary for _
these countorbalances, since they are so located
and deslgned that they willl always exert the
proper force.

0. ‘Warning Light

A red Jewel landing gear warning light with
hinged night shutter i1s located on the pilot's
‘maln Instrument panel, The light is ON when
the wheels are up and elther throttle 1s closed:
below 1200 RPM and OFF under all other circum-
stanceas. This Installation is intended to warn
the pllot agalnet inadvertently landing on land
.or on water with the wheels not in the prqper
pnsition. - <

The wheel paaition'may also be checked by look-
ing through the small inspection windows.

d. Safety Bolts

The landing gear will not take any load unleas
1t 18 in the fully down position. To save the .
operating mechaniem from being damaged, in ocase '
load 18 i1nadvertently put on the gear by hitting
bottom in shallow water while extending the gear
or from any other cause there are three safety
bolts at the top of each compresaslon strut that
willl fall in shear. Six spare safety bolts
#12646 should be carried in the airplane at all
tlmesa, to be installed in case of such an
emergency. Hand holes are provided to permit
Installation of these bolts, if -mesessary frnm
the pilot's cockpit :
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The bolt holes in the compresslon strut flange
and the holes in the operating torque tube
flange are so located that 1t is Imposslble to
connect up the aystem out of synchronization,

Stress analysis investigations have shown that
fallurea can occur to these safety bolts during
landing or take-off only when there is an ab-
normal alde load with no vertlcal component, or .
in the air when the pilot Imposes a heavy load
on the handcrank, which causes severe stress 1n .
the subject bolta. Some pllots give the hand- -
crank a lagt hard pull to insure complete hous- -
Ing and locking of the wheels In the UP position.
This can impose Very severe stresses if the '
crank ends up in an advantageous position for.

an efficient pull. This last pull or Jerk 1s
detrimental and is not necessary to the proper
gecuring of the gear in the UP position. Pilots
are warned of the danger of using thie method

for completing the retraction of the landing.
gear.

Operating units are directed to inspect the .
three safety bolte in each landing gear during
the 120 hour check. Bolts showing signa of
wear or deformation should be raplacad by new
bolta. e

e. dJacking
The axles serve as Jacking points.
If the hull reste on the ground, the gquickes?®

and saslest method to put the airplane on- ita
wheels 18 as follows'

1. Remove both wheels .
2. Crank the gear all the. way out
3. dJack up each sidq_cf the ship, under the



axles. ‘ : :
4, When just high enough, put the ‘wheels

back on. . | o
5. Jack the ehlp down and remove the jacks. |

f. Taill Wheel Caster Lock

The tail whéel drag link ls provided with a .
' lock-pin which locks the caster and wheel in the’
trailing position. The lock-pin is controlled v
by cable from a lever on the left hand slde of .-
‘pllot's ingtrument panel, The lock position is
UP ‘as plainiy marked by the name plate, The -~
" primary purpese of this unit is to reduce the -
posolbility of ground looping in landing.

It 18 emsential- for lend operation that pilots

lock.the tail wheel immediately after taxiing .
into position for take-off. The tail wheel will
then vremain locked during flight and during _

landing. Check after take-off and before re-
tracting wheels to see that lever 1s in the
LOCKED position. It may be unlocked by the :
pilot after the lending run has been completed,’
in order to facllitate taxiing. SR

‘The tall wheel is 360° owivel type, -equipped -
with a epring loaded self-centering device, .-

31
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3. POWER PLANT

a. Engines

This airplane is powered with two Pratt &
Whitney Wasp Junior Model R-985-AN-6B nine
cylinder, radial, direct drlve englnes.

Rating

Take-of f 450 BHP at 2300 EPM
Normal 40O BHP at 2200 RPM - 8.L. tn 5500'

Maximum Dive RPM 2860
Dealgned to operate on: '”“3 ,F-ﬂ

RE ~TFuel: 91 octane AN-VV-F-776
041 :  AN9532 Grade 1120

b, Mlxture

The mixture selector control on the Stromberg
Bendix carburetor NAR-9C-2 haas four positions:
FULL RICH, AUTOMATIC RICH, AUTOMATIC LEAN and -
IDLE CUT-OFF. These four positions are pl&inly
marked on the mixture control quadrant. '

FULL RICH is for emergency use only in the event
of fallure of the autamatic features. .

See Engine Operating Table on page hT,fnr mix-
ture control positionas to be used for tha bR
various operating cunditiﬂns._

NOIE: For IDLE CUT-OFF place the mixture con-
trol lever in the full furward pnaition,
- red ﬂaator, R PR RS ;;ni-ﬂ*;ﬂ-u

f




Uge AUTOMATIC RICH mixture for all

operations above the line entitled

Maximum Recommended cruleing limilte
- on the POWER ENGINE CURVES, page 48.

¢, Propellera

Thu propellers are llamllton Standard, two blade

8'6", conatanb speed conbtrollable plitch, blade
#6167A-12, hub #2D30- 235 and governor unit
Modol 1,5102 AG.

The low pitch 1limit stop is et at 11° an& the
high pitch at 26° at the 42" station. The low
pitch, INCRFASE RPM or take-off position of the
conbrol handle is down and forward and the high
pltch DECREASE RPM position ie up and aft

The mperating range of the constant Hpaad ZOov=
ernor unit is between 1200 and 2700 RPM.- The
RPM adjustable stop is set for 2500 RPM. e

d. Starters

e ‘

The starters are Eclipse Type E-160 direct
crenking electric equipped with booster colls
and starter sclenolds,.

e. Starting Englne

If the engine has been standing ildle for more

than one hour, make sure the Ignltlon emergency

switch knob is OFF and rotate the engine four
or five revolutions by pulling the propeller

‘through by hand to expel oll from the lower c jl-

inders, If neceasary, remove a spark plug frum
‘each of the lower cylinders. and drain

33




To ntart the engines, the two engine fuel cut-
ofI' valves should be turned ON. The croas-feed
valve OFF and the tank solector oet for desired
tank. With the mixture control in IDLE CUT-QFF
position (red sector), operate the wobble pump

to obtain a fuoel preapure of 3 to 4 p.s.1. then

prime the engine, which 1s to be started, by
pumping the throttle. About eight strokes will
be requlred when cold but over priming should
be avolded. Place propeller control in
DECREASE RPM position. Place ignition switch
in ON poslition and engage engine starter.

Place mixture control in’ ﬂUTOMATIC RICH .when
~engine fireas.

34
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Starting Check-0ff

mergency Ignltlon Switch OFF

Mixture IDLE CUT-OFF

Rotate Engine Manually————M4 or 5 revo- '
lutions

Battery & Generator Switches-—ON

Carburetor Air COLD

Propelletr Control DECREASE RPM

Tank Selector Valve On Desired

: _ ' Tank

Engine Fuel Cut-Off Valves ON

Fuel Cross-Feed Valve ——————OFF
Wobble Pump : 5 to W psi
Fuel Presaure
Pump Throttle

~ approx. U '
: ' * . ptrokes nor-.
- s '~ # mal conditions

R _ - -8 for cold
: ~ weather start-

Prime Engine belng Started

: : . ing.
Throttle 500-600 RPM
Emergency Ignitlon Switch ON - Switch
o muat be in
« o extreme UP
i -, position. L
Tgnition Switch On BOTH for
' : : englne being
-+ started. .
Starter ' ENGAGE
Mixture Control ——— Place 1n
' PR " AUTOMATIC RICH -
ag soon as _
englne fires,
Return to IDLKE
CUT-OFF if .
engline fails to
continus run- .
ning. -




LT, 1Idle At 500-600 RPM or
leas for %0 sec=
onds until oll _
pressure regleters

If the oll pressure gage does not indlcate
preasure within 1/2 minute, the engine
“should be stopped and an investlgation
made,

To prevent damage to the oll pressure
eagea, avold hligh oll pressure when engine .
ig atill cold by holding down engine RPM.

g. JIngine Ground Test

During the warm up, the engines shall be run at

approximately 800 to 1,000 RPM wilth the pro-
pollers -in low pltch INCREASED RPM positlion,

The change from high to low pltch should be made
about one minute after starting.

Watch the oll pressure gage for a poaltive Iin-

dicatlion that pressure 1s belng maintained 1n
the engine., The oil Inlet temperature should -
be brought up to at least 30°C 1in accordance
with T.0. 2h-41 before take-off, This temp-
erature wlll be reached quite rapldly due to

the action of the automatic oil temperature con-
trol unit located at the bottom of the tank.

01l pressure will vary with RPM and need cause
no alarm by falling as low as 25 p.s.i. at low
RPM. ' ' :

Ground Test Check-Off

1. Propeller — —— TNCREASE RPM
v+ .+, Low Pitch
2. Mixture — cr AUTOMATIC

.+ RICE -

36
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3.  Manifold Prosaurd 50" Hg,
f, Maxtmum Cylinder Head Tomp .~—205°C(L00°F)
5. D1l Pressure - _‘Min. - 1dling

25 p.a.l. dea-
ired - TO-9O .

p.o.i. _
6. 0il Inlet Temperature 140 - 216°F
' ' .l (60 - 102°C) .
| deaired)
(. Fuel Pressure Y-6 p.o.4.

h., Take-0ff

Shonlder type throttle stops are provided on
tho control quadrant for 1imiting the throttle -
oponing alt sea level. The stop is set so that
with the throttle lever opened to it, ‘the manl-
Pold pressurs will bo 255" Hg. without re-
quiring -the pilot ‘o wabch the manifold presa-
sure gage. Maximm allowable menifold pressure
tfor take-off and initial climb 18 z5.5" Hg. -

Maximum allowable RPM is 2300. Maximom allows.
able duratlon le five minmates. - -

A take-off from water with full load, 8000 1bs.,
under no wind conditions can be made In approxi-
mately 15 seconde. The best trim angle for
take-off can be readily determined with exper-
1ence. To reduce the epray on take-of f it 1s
advigable to open the throttles gradually untll
the bow 18 well 1lifted. When full fuel 1a not -
carried 1t 1s recommended that the right tank
carry 30 gallong more than the left tank to
conteract englne take-off torgue. e

. The take-off is excellent without the flaps but

can be improved further by lowering the 1laps;
to the 30° pua;tign; : _ S o,
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On water take-offs pllots are cautioned to keep
the windowa closed to keep out the apray.

The average take-off rune ae a landplane are
given in the followling table:

TAXE-OFF RUN _IN FEET

ALTTTUDE ' WIND VELOCITY - M.P.H
FEET .0 10 %] 20,
Sea Level 650 510 415 245
2000 790 615 505 420
4000 955 Th5 610 505
6000 1150 Q00 135 610

8000 1390. 1080 890 ThO

1., Climb

After take-off reduce power and climb in accord-
ance with Engine Operating Table, page U47.

Climb with propeller control in either a high
or intermediate RPM eetting. For a rapid climb
use an intermediate RPM setting and use a high
RPM setting for a gradual climb. Cylinder head
temperatures should be considered when deciding
which method is most desirable.

Under conditions of maximum climb performance,
it 18 preferable to maintain cold carburetor
alr. However, under icing conditions use 90°C
carburetor heat,

4. High Speed Level Flight

Maximum allowable engine RPM is 2200, with prop-
ellers in high pitch and with manifold preesure
as followa:

w

Sea Level to:3000 ft. - 23 5" Hg,



3000 Lo 5500 fu, - %2.,5" lg,
Do not exceed 32" Hg. above 5500 ft.

k. Cruising

Cruising operations may be conducted at any
power below normal rated power. However, for
maximum efficiency it is recommended that the
‘conditions shown by the line titled Maximum
Recommended Cruising Limite, page 48, not be -
exceeded. AUTOMATIC LEAR carburetor control
‘setting may be used for cruising operation on
‘or below the line titled Maximum Eaccmmandad -
QCru:Laing Limita, page 48, -

1. Manifold Pressures

The pilnt'a overhead inatrumﬂnt panel 1s
provided with a manifold pressure gage for aach

‘englne. The manifold pressures and correspond-

'ing engine RPM for various flight conditicns =
are glven in the ERGINE GPEHATIHG~T%BLE,page h?

im. Stugping_pngine

In stopping, the propeller controls ahnuld be
placed in the DECREASE RPM position and the
engines allowed to turn over at 800 to 1000 RPM
for a few minutes, especially after flying at
full throttle, to allow the engines to cool
down and the propeller to go high pitch. Then
fthe mixture control levers shall be placed in
the IDLE CUT-OFF position. The carburetors are
fitted with IDLE FUEL CUT-OFFS which provide
for stopping the flow of fuel to the carburetor
' Jets when the mixture control levers are in the
last 10 degrees of the mixture segment. This
‘portion of the cnntrul unit is painted red.
Afterwards shut off the ‘fuel valve and turn

39
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. theo emorgency ignition pwltch to BOTH INGINES
Or'le, :

NOTE: Before stopping the engines, the pro-
peller should be shifted to full high
pitch, DECREASE RPM to empty the pro-
peller cylinder of oll as any oll left -
in the cylinder is subject to congealing
in cold weather,

n,” Cylinder Temporatures

One thermocouple instrument for each engine is
located on the overhead instrument panel and
connacted to cylinder head No., 5. These Ilnstru-
ments are calibrated in degrees centigrade (°C).

Maximum Allowsble Cylinder Head Temperatures

a Ground Test ©205°C (40O°F)
Take-OTf & Maximum Climb - 260°C (500°F)
5 mina. duration :
Continuoug - Normal Rated - 260°C (500°F)
Power . o T

Cruleing - At or below Lins - 03°(C (hl&ﬁF)
of Maximum Recommended
Crulsing Limits

Stopping - Cool Engine 140°C (284°F)

o. Carburetor Air Preheat Controls

The carburetor air preheat scoop, mounted below
the carburetor, is fitted with a valve arrange-.
ment, consisting of two interconnected valves

. and levers,; and is controlled from the lever -

-



hnndles on the pilobt's overhoad 1nstrument panel.

Hot alr is taken from the exhaust manifoid muffa
and. cold air through a duct on the outboard side
of’ each nncelle,

Hot or cold air or any-desired mixture of both
may be supplled to the carburetor. The exceas
hot air is by-passed automatically to the atmos-
phere,

The thermometer bulbs are sltuated in the car-
buretor scoops and the carburetor air tempera-
ture gages are located on tha ovarheaﬁ instru-
ment panel, o 10

For use of preheat see Bureau Aarﬂnautica S
‘Manual 14-207.

41
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p. Iuel System

The fuel 1s carriled 1ln two bullt-in wing tanka,
The fuel supply is as follows:

Left Wing Tank - 110 U.S5, gals,, 91.6
. : Tmperlial gallons
Right Wing Tank - 110 U.S. egals,, 91.6
' Imperial gallons
91 Octane, Speclfication AN-VV-F-T76

Fach tank is fitted with a glass boller type
fuel gage located in the upper Ir'ear cornera of
the pilot's compartment, The gages are call-
brated for the three-point position‘and level
flight attitudes, o

The. normal operating fuel pressure is 4 to 6 -
p.ge. 1. The fuel pressure Indicators are on the
overhead instrument panel, -

The fuel tank selector valve, located on the
. pilot's rear bulkhead, has five positions;

BOTH - ON
LEFT - ON-
RIGHT - OX

OFF (2 POSITIONS)

Either of the two OFF positlions turns BOTH |
TANKS OFF, -

The AFL-1 fuel system unit and integral hand
pump handle are located on the pllot's rear
bulkhead, Drain thla unlt every day before
f1lying then lock wire the valve in the closed
poaition, . ' »

i

The englne fuellahut—nff'vﬁlvea are lodﬁtéd.f
above the AEL-1 unit, '
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Inch toank suction 11lno 15 fitted with a fuel
gump and drain valve 1ocated on the rear bullk-
head, The lines, connected to each sump, empty
Just forward of the, wheel wells through fusel-
gee slkin, :

Pump Cross-Foed Valve

The pump erosa-feed valve 1a 1ocated on & panel
Just aft of the overhead 1netrument penel, The
cropa Teed line interconnecto the two englne :'
driven fuel pumps BO that one pump may supply .
both engines if the other pump fails. - . '

This valve should be 1n the ON poseition for
take-off, However, in the remote event of fuel
1ine failure near a pump, both pumps might dis-.
charge through the broken line resulting in
failure- of both engines. '1f so, the cross-feed
valve should be turned OFF immedliately,

AL least once in each flight the crosp-feed
valve should be turned OFF momentarily to deter-
mine that both fuel pumps &re operating patis-
factorily.

The engine shut-off valve, 1eading to & damaged
ergine driven fuel pump OF 1ine, should be turn-
ed OFF as soon a8 practical, :

Refer to Tech, Order No, 5%.36 or Tech, Note No.
b-39. - P
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q., OLl Syetom

The oil for each engline 18 carried in & pingle
tank located in the engine nacelle compartment,
The tank capacity le 88 follows:

6 U.S, gals, (4,8 Imperial gals.) Normal

7-1/2 U.B8. gals. (6.0 Imperial gals, )
Mer L muun

9-1/2 U.s, gals, (7.6 Tmperial gala,).Tnnk_
Volume ,

Fach independen® gystem lncorporates an auto-
matic oil temperature control and check valve
attached to the bottom of the oil tank, which,
in conjunction with the oll cooler, maintalins
the oil-1n temperature at approximately 65°C
(150°F) to 76°C [lTD“F}, The control valve
caupes the oll to by-pass the cooler when the
oil-in temperature is below approximﬂtsly £5°C
(150°F) directing the outlet oil from the en-
zine back to the bottom of the oll tank 1n close
proximity To the suction outlet, Consequently,
the tank supply of oll is virtually by-passed -
when atarting the englne until the oil-in tem-
perature reaches approximately 65°C (150°F).,
The check valve unlt prevente fiow of oll into
the engine from the tank back through the oll-
out line from the engine +o the control valve
when the engline 18 not oparﬂting,

mach engine line at the bottom of the tank eX=.
tends upward into the tank forming & swib.
These rleers prevent the circulation of 1/2
gallon of oil, The arrangement 18 such that
all oil in the tank 18 drainable through the
large draln valve, el

Temperature - Deaired 60° - lDE“C
Pressure - Deaired.TO 719D.p.5_1,_
Taling - 25°p.8. 1.
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r, Normal Instrument Readings

The following instrument readinge were taken on
a crulsging flight at 5000 ft, altltude,

Propeller

R.P.M:

Manifold Pressure

Cylinder Head Temp. (No, 5)

Carburetor Alr Temp;

Outside Alr Temp,

Fuel Pressure

-

Mixture

011 Pressure

0il Temperature

Airapeed
Llevator Tab Setting

Rudder Tab Setting

Fuel Conéumpticn

GOVERNING

1950

27.5" Ha,

185°C.
32°0
500

L p.e.1,

Best Power.
70 p.s.1i,
70° '
- 146 MPH

o° .
0

k2 gals/hr,
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SUCTLON . LI

FLYTING CHARACTER1ISTICS

1, BALANCE

This alrplane is deslgned to operate ag a navi-
gatlonal trainer and when so loaded will bal-
ance satisfactorily without the use of ballast,
when flown empty, carry 100 pounds of ballast
in the rear baggage compartment,

The amount of elevator tab travel available will
be found sufficlent to maintain perfect balance
in Tlight and to permit getting the tail down
when landing in any of the permisslble loadling
condltions.

The center of gravity location is as follows:
Alrplane normal gross - 8000 lbs, - o4 . 7% M,A,C,
NOTR: The maximum permiseiblo Gross Welght

1o 8700 1bs, provided that operations

at Grouss Welght in exceos of 8000 lbs,

aholl be carrled on only under favorable

conditions. (Ref., T.0. 55-40)

2. MANEUVIRS

Although this airplane, Class VJR amphiblan 1s
not deeigned for combat work, 1ts excellent
maneuverabllity has been successfully demon-
strated, However, except in emergencies, man-
euvers shall be limlted to those permitted for
Class VJR airplanes by existing Navy publica-
tionsa,

]
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a, Toake-00F

To reduce apray on take-off from the water, 1t
1s advisnble to use maximum take-off manifold
preasure by opening the throttle with a non-
heeitating, smooth motlon, at the samo time
holding the elevator control full back, With
this technique, the airplane will get on the
~step with minimim delay, After getting on the.

atep, take-off procedure 1s normal, JSee pages
37 and 38, :

b, Glide & Landing

For pilots not familiar with this model air-
plane it 1s recommended that a gliding speed

of 90 MPH be maintained, With practice the

. gliding speed will probably be reduced somewhat
by each pilot, Even with the 90 MPH ppeed there
1g very little tendency to over-shoot bhecause

" the high drag from the [laps glve the airplane

a steep gllding angle and practically aeliminatea
any tendency to float, Attention 1s called to
the fact that the Torward deck of the alrplane
ip Just level when in the 3 point landing attli-
tude, hence during a normal glide with flaps
DOWN the airplane appears to be dlving slightly,
This attitude should be malntained until within
a few Teet of the ground, as speed is lost
quickly when the nose 18 brought up,

Tt ia recommended that the 30° flap setting be
used for the first two or three landings on
familiarization flighte,

Since the flaps are extremely effective on this
airplane, the use of full flaps produces an

unusually steep glide unless part power is used,
For land landings 1t 1s immaterial whether 30° :
or 60° flap setting ia'uﬂad'provideﬂ.a-gliding_:



apeed of at least 90 MPIl is malntained until
loveling off close to the ground, When leveling
of ' from this approach epeed, the actual landing
will be found to occur at about TO to 75 MPH,

This applies to lend as well as water operation,

The wing of this airplane 1s designed so that a
stall occurs Tirst in the center sectlion of the
wing and gradually spreads out along the wing
toward the tips but the tips never stall. This
airplane, therefore, will not fall-off 1f 1t is
stalled but the nose will drop until speed lig
picked up, This ip a very desirable character-
1atlic but care should be taken that the alrplane
is not stalled too high off the ground when
coming in for landings or it will tend to drop

in osn the wheels, When 1t 1s necessary to bring-

the airplane in slow for any reason it is recom=-
monded that a powsr-stall landing be made, '

c. Water Landlng

Always use 60° flap settlng,

Use part throttle, about 15 inches manifold .,
pressure, during the approach and until sound

contact is made with water. Then throttle back R

completely,

If a bad bounce 1s made, use power to elther
recover to & normal position to land, or to go
around for & new approach, Thls ship has
sufficient power to recover from almost any po-.
sition 1nto which 1t might bounce,

By extending the landing geaf wheels when taxi- -

ing on water, the maneuverling characteristics .
are improved; forward speed is reduced and
sharper turna can be mude; however, wheels should.
not be lowered in’ water less than 3 ft, deep,
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Whon approaching a beach with the intention of
taxiing out, 1t 1s considered good practice to
come in slowly and at an oblique angle (not
gtralght on) in order to determine 1f the sur-
face ip suffliclently firm to support the wheels,

It must be remembered that wet brakeas may be In-
effoctive; there”ore, it 1@ best to taxl cau-
tiously immédiately after leaving the water,

If an immediate land landing is to be made after
a water take-off, the brakes wlll dry more rapid-
1y with the landing mear in the DOWN position,
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CHECK-OFF LISTS

Take-0f1
Propeller INCREASE RPM, 2300
Carburetor Alr Temp,— COLD (except when damp)
Mixture AUTO RICH '
Fuol Valve BEST TANK
Manifold Pressure %5.5" HG,
Elev, Tab NEUTRAL
Rudder Tab NEUTRAL

Tall Wheel Caster LOCKED

Flight (Cruising)

Wheels RETRACTED
Propeller GOVERNING
R,P.M, ' SEE ENGINE CHART

AUTO RICH - 70% POWER
OR LESS AUTO LEAN

Manifold Pressure —— SEE ENGINE CHART
Cyl., Head Temp /————— 232°C MAK,
0il Pressure TO P.S,I.
0il-In Temp. T0°C
Fuel Pressure — 7 —— L_g P.S.T1,
Carb, Alr Temp ~—— AS REQUIRED
Landing
Wheels DOWN (on land)UP(water)
Tall Wheel Caster LOCKED : -
Propeller — — INCREASE RFM
M1 xbUre ——— AUTO RICH
Fuel Valve BEST TANK -
Flevator Tab TRIM AS REQUIRED

7, Flaps _ DOWN - 30° or 60°
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