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GRUMMAN WARRANTY

fﬁe_warrént eﬁch new airplene sold by us to be free
from defects in.mateciél and workmanship and service, our
obligation under this ﬁarranty belng limited fo making
good at the Grumman factories any part or parfs thereof
which shell, within three months after delivery of such
airplane to the original purchaser, be returned to us with
transportation charges prépai&, and whieh our examination
shall disclose to our setisfaction to have been thus
defective; this warrenty being expressly in lieu of all
other warranties and representations axpress.cr implied and
81l other obligations or lisbilities on our part, and we
neither assume nor authorize any other person to assume for
us any other liebility, in connection with the sale or use
of our airplenes,

This warranty shall not apply to any airplane which
shall have been repeired or altered outside of the Grumman
factories in any way so as, in our judgment, to affect its
stability or reliebility, nor which has been subject to.
misuse, negligence or accident, nor to eany airplane sold by
us which shall have been loaded beyond the factory rated
load capacity.

Ve moke no warranty whatever in respect to motors,
tires, brakes, ignition apparatus, starting devices,
generators, battéries; instrunents or other sccessories,
inasmuch as they are usuelly warranted separately by their

respective manufecturers,
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February 1st, 1938

SPECIFICATIONS

THE GRUMMAN “G-21A” AMPHIBIAN

STANDARD EQUIPMENT

GENERAL

Hull, complete with following compartments:

Nose, with forward entrance hatch in bow, and deep gang-
way aft to Pilots Compartment.

Pilots Compartment, with large sliding side windows, Plexiglas
windshield and entrance door aft to Cabin.

Cabin, complete with side windows, upholstered walls and
ceiling, soundproofing, ventilating and heating system, rear
entrance door on left side and emergency hatch on right
side, door in rear wall to Baggage Compartment.

Baggage Compartment in bow.

Baggage Compartment aft also available for toilet compart-
ment,

1 Wing, complete with engine nacelles and siatically and

dynamically balanced ailerons.

Wing Flap system, Split type, vacuum operated with two

down positions.

Fin, non-adjustable.

Rudder, statically and dynamically balanced with controllable

tab.,

1 Stabilizer, non-adjustable.

2 Elevators, statically and dynamically balanced with control-
lable tabs.

1 Control system, Dual Wheel type.

1 Landing gear, mechanically retractable, complete with hy-
draulic brakes (pilot's side only) and Bendix struts and
wheels. Brake locks for parking.

Tail wheel, retractable with landing gear.

{ Tail wheel swivel lock, controllable from cockpit.

2 Pilot's seats with safety belts.

2 Wing-tip Floats.

1 Mooring Cleat. :

2 Wing Fuel tanks, total capacity, 220 gals.

2 Qil Tanks, total capacity, 15 gals.

1 Engine Conirol System,

1 CO2 Fire Extinguisher System, two-engine type.

1 Pyrene Hand Fire Extinguisher.

4 Ash Trays.

4 Reclinable Passenger chairs with Safety Belts.

2 Fixed Auxiliary Passenger Seats with Safety Belts,

1 Cabin Ceiling Light.

1 First Aid Kit.

1 Airplane Log Book.

2 Engine Log Books. :

1 Set, Erection and Maintenance Instructions, (Not included in
empty weight.)

Baggage Comparmtent Hold-down Straps, fore and aft com-
partments.

1 Northill Anchor.

1 Anchor or Mooring Eine.

1 Map Container in Pilot's Cockpit.

4 Seat Pockets in Cabin.

1 Detachable Cabin Door Step.

Drain Plugs in Hull and Wing Tip Floats.

1 Motor Work Shelf (Not included in empty weight)

—

—

b—

INSTRUMENTS
! Compass.
1 Sensitive Altimeter.
1 Airspeed Indicator, Pitot - Static Tube.
1 Vertical Speed Indicator.
1 Turn and Bank Indicator.
Manifold Pressure Guages.
2 Oil Temperature, Oil Pressure and Fuel Pressure Guages.
2 Carburetor Air Temperature Gauges.
2 Tachometers.
2 Fuel Quantity Gauges. (Reading in air or on ground)
1 Clock.
1 Volt-ammeter.
2 Thermocouples, single lead.
1 Vacuum Gauge for flaps.

o]

ELECTRICAL EQUIPMENT

2 38 Amp. Hr. Storage Batteries.
1 Set of Electrical Switches. -

.1 Complete Set, Airplane Wiring, Bonding, Shielding, complete

with Conduiting and Tunction boxes.
2 Radio Headphone Outlets.
1 Generator Control box.
1 Set, Instrument-board Lights.
! Landing Light.
3 Position Lights.
1 Mooring Light.
1 Landing Gear Warning Light, with-Shutter for Night Landings.
1 Trouble Light Receptacle.

POWER PLANT

2 Pratt & Whitney, Wasp Jr. “S.B.” engines. Full Automatic
Valve Lubrication.

2 Hamilton - Standard Controllable Pitch Propellors.

! Scintilla Engine Switch. (Two-engine type)

2 Eclipse Direct Electric Starters, with hand crank attachment,
booster coil and solenoid.

1 25 Amp. Generator.

1 Vacuum Pump.

2 Engine Fuel Pumps.

1 Emergency Hand Fuel Pump.

2 Fuel Strainers.

2 Complete Sets, Pratt & Whitney Engine Radio Shielding.

2 Complete Sets, N. A. C. A. Engine Cowling.

2 Complete Sets pressure type cylinder baffles.

2 Oil Radiators and Automatic Temperature Regulators.

2 Stainless Steel Exhaust Collector Rings.

2 Pratt & Whitney Tool Kits. (Not included in empty weight)

Report No, 1221A
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SPECIFICATIONS

THE GRUMMAN “G-21A” AMPHIBIAN

AIRPLANE DATA

Airplane Type oo

.......... 8 Place Amphibian Monoplane

ENGINE DATA

Engines (2) oo

Wasp Jr. "S.B." .Pratt & Whitney

Number of Engines ... Two . ) .
Controllable Pitch Propellors ... Hamilton - Standard Type Radial Air Cooled - 9 Cylinders
Landing Gear Retractable . Mechanically Horsepower and RPM - Take-Off......... 450 at 2300 with 87 Octane
Wing Flaps Vacuum - Two Position B 400 at 2200 with 80 O
Soundproofing . Sperry a wi ctome
%{Vull and Body Structure All Metal © Maximum Horsepower for Continuous 400 at 2200 (Up to 5000 {t.
ing Structure All Metal . - .
Empennage Structure All Metal Operation Critical Altitude)
Shock Absorber Units Bendix Cruising Horsepower (Recommended)........_._.. 300 at 2000 r. p. m.

AIRPLANE DIMENSIONS

Length 38 4~ 11.70 M.
Span 49 0" 14.95 M.
Height {On three wheels) 12 0" - 3.66 M.
Wheel Tread 7° 8" 2.98 M.
Wing Area 375 Sq. Fi. 3480 Sq. M
- AIRPLANE WEIGHT DATA

Gross Weight 8000 Lbs. 3630 Kgs.
Empty Weight ! 5475 ‘ 2470 *“
Useful Load {Standard Equipment) 2525 1155
Maximum Oil Capacity (15 U. S. Gals.) 112 - 51 "
Normal Fuel Capacity (175 U. S. Gals.) - 1050 476 ¢
Maximum Fuel Capacity (220 U. 8. Gals.) .
Wing Loading 21.3 lbs. per Sq. Ft. 103.8 Kgs. per Sq. M.
Power Loading (Take-off Power) 8.9 lbs. per HP. . 402 Kgs. per HP.

AIRPLANE PERFORMANCE (8000 lbs.)
Maximum Speed at 5000 f. (1525 M) o 201 M.P. H ) 324 Km;’P. H.
Maximum Speed at Sea Level ... eeens s st 191, D 307 ’
Cruising Speed at 9600 ft. (2930 M) (600 H. P.) , 180 " 306 '
Cruising Speed at 5000 ft. (1525 M) (600 H. P.) o 180 v 289 )
Cruising Speed at 5000 ft. (1525 M) (500 H. P.) ... DR 170 " 273 "
Cruising Speed at Sea Level (600 H. P.) ... 171 " : 274 .
Maximum Rate of Climb at Sect Level e eeeeeeeeeeeeeemeeamamentoe 1,300 Ft. per Min, 396 M'per min.
Climb to 5000 ft. {1525 M) .. - 4.5 Min. : 4.5 M!n.
Climb to 9600 ft. (2930 M) . e 10.0 Min. . 10.0 Min.
Service Ceiling ... 22,000 Ft. 6700 M
Absolute Ceiling e ee oo e ee e oo e e oot et eeeme et et e e £reeemmeteeeneeetmeeneemr e meemeemrer et enr e 24,000 Ft, 7320 M
Ceiling with One Engine (8000 Ibs.) (3630 Kgs.) . . . 6,000 Ft. 1825 M
Take-off Run at Sec Level . 820 Ft. 250 M
Take-off Time at Sea Level . . . 12 Secs. 12 Secs.
Take-off Time as Seaplane {(Calm, glassy) 19 Secs. 19 Secs.
Landing Speed at Sea Level (Flaps Down) 62 M.P. H. 100 Km. P. H,

Fuel Consumption at 600 H. P.
Fuel Consumption at 500 H. P. o e
Fuel Consumption at 400 H. P.

51 U S. Gals. per Hr.
40 U. S. Gals. per Hr.
32 U. S. Gals. per Hr.

RANGE — PAYLOAD TABLE

Payload
Horsepower Altitude Fuel Speed (With 1 Crew) Range
75%, 9600 175 190 1205 610
. 75% 5000 175 180 1205 580
T . . 621,% 9600 175 180 1205 740
8214% 5000 175 170 1205 700
50% - 5000 220 150 920 1000

These Figures Allow 10 Gallons for
Warm-up and Climb to Altitude

Guaranteed within 3%:— Guaranteed within 5%:—

. ' ‘ ' Mazx. Speed at Sea Level
Weight Empty Service Ceiling

Report No. 12212
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' SECTION 1I

ERECTION AND SERVICE INSTRUCTIONS

(a) General Information

This airplané is a dusl control, eightvplaee; 
81l ‘metal, twin engined, high wing..canﬁilever,'monopianéi-
~emphibian; the hull of which is en integral part of the |
bbdy; theiwing center section, which includes the engine
nacelles, being permenently bolted to the top of the body.
The landing gesr wheels are mechanically re-
tracted into the hull sides,
| The hull lines for all practicel considerate=
" ien are identieal with those of the Grumman Amphibian |
supplied to the U.8. Navy end U.S. Coast Guard,
Wing tip floats of standard line end constructe
ion sre fitted to the outer wing penels.
The engines are Pratt & Whitney Wasp Junior,
rediel, eir cooled, model §~B, englnes roted 450 H. P, at
2300 r. ps m. (87 octene fuel).for takeoff and 400 H.P. at

REPORT NO.1221 A

GRUMMAN AIRCRAFT ENGINEERING CORPORATION




e w4 —f ey

PAGE 9

(b) Wings

_ The wing structure consists of; the center section
which carries the engine nacelles and the.%uilt-iﬁ\fuel tanks, the
outer wing panels, the silerons, the flaps end the wing tip floats,

Wing erection on this airplane is specifically a
factory job. |
The centef section is sttached at the box beam by

eight (8) vertical large dia. bolts at points of intersection of the

~ box beam sides and sides of hull, The portions aft and forward of

the box beam sre permenently attached}to the hull by means of extend=
ed angular brackets and gap baﬂds.7.

The outer wing panels are attached to the center section
at the box beam by means of a series of vertical clevis bolts and horie
zontal hex-head bolts and at the aileron support beam by a series of
hex., head bolts. The joint between the outer panel end the center
section is covered by pletes fastened in place by meeans of clevis bolts
at the box besm and Grummen Standard serews aft of the box beam.

The wing flaps are the split balenced type end each is
attached to the wing at four (4) hinges by means of hex head bolts.

The flap actuating cylinde'rband return control spring are located just
outboard ofbthe wing center section under the rear gap plate. The

return control spring is hooked in plece and the cylinder is bolted in
plece with hex head bolts. All flap hinges are sQuipped with grease

packed ball bearings.

*  Part mupber G7-8«7 = peplacements obtainable only from the

Grumman fectory.

REPORT NO.1221 A
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Each asileron is gttached to the outer wing panel by means
of hex. head bolts at the three (3) hinges. The control horn is
locéted near the inboard end. The pushepull control tube which mates
with the horn is adjusteble and extends directly into the wing, being
faired at this point by a hood. A1l eileron hinges are equipped with
grease packed bearings. (See wing illustration).

To Correct for Wing Heaviness.

After flight testing, if it is found tﬁat the airplane is
"wing heevy", this condition may be. gquickly end effectively remedied -
by slightly crimping vp the aileron treiling edge teb on the heavy side.
Care should be taken not to crimp the aileron tab too severely, A
very slight amount of erimping will correet for & considerable emount

of wing heaviness.

Connections - Miscellaneous Wing
Wiring
A1 electric wiring in wing panels is carried in aluminum
alloy conduit, flexible conduit being used et light fixbtures and at
panel connections.
‘ The left outer panel is fitted with one landing light end
motor assembly, in lower surface; one red passing 1igh€, in leading edge,
and one running light in wing tip. The right outer panel is fitted with
one running light in wing tip. Each engine nacelle is fitted with one |
8ix post terminal bleock housed in & junetion box, The gxain junction box
from which eurrent is supplied to wing lights, is located in the body just
gbove the eo-p'ilob on the bulkhead aft of the pilot seabs.
The generator, one only, is mounted on the right hand engine.
¥ If instelled.

REPORT No, 1221
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Flap Controls in Wing

The flap control actuating cylinder assembly,in esach wing
panel is a double cylinder two position type and is pivotally mounted
to the structure.  Lines in the wing to the cylinder assembly and to

the engine are aluminum alloy tubing 5/8- die, connected by dluminum -

)
alloy compression type fittings except at the cylinder and engine

attachment . points where 5/1.6 I.D. wvacuum hose and hose clamps sare used,

Aileron Controls in Wing

The sileron comtrol in the wing consists of push rods end
bell crenks operated from a central bell crank located on the front

face of the box beam,  All bell crenks ere fitted with ball bearings.

Airspeed Tubing

Revision 5/15/38

The eirspeed pitot static tube is loceted on & boom

that extends forward from the leading edge of the right wing.

Lines in the wing %o the pitot static tube are 3/16 die, aluminum

alloy tubing comnected by "alumimnn alloy compression fittings and

run along the wing in the leading edge to the airplene body.
Drein tees are located in the airplane body under the co-pilot’'s
sliding window and on the fromt of the firewall at the R.H, wing
Joint.

REPORT NO. 12214
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(¢) Wing Tip Floats

The wing tip floats, 7604 displacemenkleach, are'of
standard lines end construction, end are attached to the wing
outer panels by vertical struts (two per float) and streamline
bracing tie=rods, The floats are identical and may be used on‘
either side of the alrplane,

To assemble the wing tip float, first attach the
struts and fore and aft bracing to each float, then attach the
agssembly as & unit to wing panel and then install the transverse
bracing tieerods.

Adjust both fore end aft brecing and the transverse
bracing to bring the struts into position as shomon illustration

shown in this manual,

REPORT NO. 1221
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(¢) Tail Surfaces

The tail unit which comprises a single centilever fin
with hinged mdder and individually strut braced left hand
énd right hand stabilizers with hinped elevators, is supported
at the rear of the bedy. Rudder, eleovators and stabilizers
mey be removed, (See tail erection diagrem).

The units are constructed and attached in the manner

as hereafter deseribed,

Fin

The fin is a bullte-up frome, skin stressed aluminum
elloy struecture and is riveted to the body.
An attachment fitting is provided om the fin leading

odge near the top for the radio sntenna,
Rudder

The rudder is & cloth covered internally breaced
eluminum alloy structure and is provided with four hinges
which are fitted with grease packed ball bearings., The
two upper hinges are bolted to the fin rear beam and the
two lower hinges are bolted to the stern post (rear bulkhead

of body).

REPORT NO. 1221 »
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The rudder is fitted with electrical eonduit end is wired for
the enchor light(at top) end the running light (at trailing edge).

The rudder comtrol horns are rigidly fixzed Yo the rudder

structure and should not be discounected when removing the rudder fram

the airplane, The control cables, tab control shaft and eleetric

wiring should be disconnected when removing the rudder,

Stabilizers and Struts

The stabilizers (left and righy) are the same type etructure as
the fin and are attached to the body étrucﬁure at Station 38 and at the
stern post by aircraft bolts.

The stabllizer bracing struts are located below the stabilizers
and are attached by standard eircraft bolts.

Pairing sleeves are provided at 2ll strut terminals,

Stabilizers are not adjustable,
Elevators

The elevators are cloth covered internally braced strucbures
like the rudder, They are provided with seven hinpes which are‘fitted
with grease packed ball bearings., The hinges are bolted to the
stabilizer rear beam. The elevators ere connected together and cannot
be removed individuallye.

The control horn is rigidly fixed to the elevator structure and
should not be disconnected when removing the surface from the airplene.
Control cables and tab eontrol shafts should be discommected when

removing the elevators,

Balances

The rudder is statically balanced and the elevators are dynamically

halanced,

~ REPORT NO. ]221A
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Flaps
The wing flaps are vecuum controlled and mey be drooped to two
positions, The system consists of & vacuum tank located in the bow

compartment, a control velve located on the upper instrument peanel,
check walves in the engine lines, short flexible hose connections at
the engines, long Plexible hose oomnections at the oylinders, two
double actuating cylinder assemblies located in the wings, aluminmum
alloy (5280) lines and compression type aluminum alloy fittings,
(See diagram page 12 and page 70).

The source of wacuum supply ié the engine 1ltself, the conmeetion
being in the carburetor_adapting plate, connecting to the intake system
Jjust above the carburetor. Vecuum cennections ere fitted to both
engines with individual check walves so thet & supply is assured with
either engine completely out of action. In addition, the vecuum
storage tenk is sufficiently large to operate the flaps at least
twice ﬁith both engines out., (Engines will produce vecuum with
throttle closed unless completely stopped even though switch is eut.)

As the most vacuwm is produced when throttle is tight closed,
elweys close throttles and mintein a fast glide for a few seconds
before lowering flaps, -to imsure building up a good vacuum in the
systems.
IEQEE: A tight vecuum system is essential for emergency operation of
the flaps. To check tightness, operate flaps before starting motors,
If flaps operate briskly after the ship has stood idle for 24 hours or
more, the system is OK,
Tabs

The rudder and each elevator is fitted with a controllable tab,

A 4 | 1 .
small push rod and irreversable screw type anctuator. REPORT NO. 1221
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(e) Landing Gear

General

The lending geer is of the retracteble typé, enabling
the entire leanding gear to be withdrewn into the hull sfter toke=off,
thus meterially reducing the drag of the sirplane, and inecreasing the
performace and efficiency. When the gear is retracted, the hull
bottom and sides are smooth and wninterrupted.

The type of retractable mechanism is identical.
with that in use on the latest type amphibian built for the U. S. Navy
by the Grummen company. |

Retracting Operation

The lending gear is retracted or extended by means-of a

hend crank (selective ratchet type) conveniently located in the pilot's
cockpit between the pilot's seet and the com=pilotts seat, Approximetew
1y 41 turns of the crank are required to raise or to lower the gear.
The creank is turned clockwise to lower the gear and countersclockwise
to raise the gear, The hand erank is embtomatically latched by é
ratchet within the housing actingion the crank hendle shaft while the
vheels are being moved. This ratchet is réve:ged when gear is to be ralsed
or lowered, by operating a small lever just to the left of the hand crank,

NOTE: After releasing this-ratchet lever, the crank still remains
locked until pressure is exerted on the crank opposite‘ta'the degired

rotation,

REPORT No. 18212
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Position of Wheels

- The orenk is rotated as far as it will go in the desired
direction, either to raise or to lower the gear. The wheels
should then be in the desired position. If desired, the
position of the wheels can be checked by viewing the gear through
the small windows provided for this purpose,

The selective ratchet provided within the hand corank may
be used to advantage when cranking past a "high torque" point

while reising or lowering the gear.

ttheel Lpck

Vhen the gear is cranked down to fully-down positiom, &
spring coumter-balance unit eutomatically comes into action whiech
prevents all possibility of the gear retracting during landing or
takeoff, No control is necessary on this unit, sinece it is so
located and designed that it will always exert the proper force.
I removed care should be taken to replace the-counter-balance-
link in its proper pesition. See landing geer instellation

drawing, page 23,

Landing Gear VWarning Light

A red jewel warning light is provided on the instrument
board which will light whenever the engines are thrqt'tled below
1200 R.P,M. regardless of position of wheels,

This installation is provided as a safety measure to
remind the pilot to put the landing gear in proper position to

land,

REPORT NO. 1221
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Adjustment and Synchronizetion of lLending Cear

Caution:

The airplane should be supported as follows when it is

desired to check the operation of or remove the landing

gears in the front, under Sta. 7 bulkhead and in the rear

under the main step bulkhead. See page 72.

With the tail wheel assembly and both sides of the landing

pear (including counter-balances end gear boxes) mounted in the

airplane proceed as follows:

1,

Ze

4.

Ge

Support the airplene im the usual manner, under hull,
Pave the operating shafts disconnected at flanged

joint, |

Insert and tighten the three (3)special.9/32die. bolts,
between flanped torque tube end compression link

on each side.

Open the shock strut knuckles and ingert 3/82 inch

shims 1/4 inch into the open end of the joints,

Allow the joints to close tight on the shims, (If

the Inuckles cannot be opened sufficiently 4o

pernit insertion of the shims, turn the operating'

shafts until the joint cen be opened).

ith one man at each wheel watching the rotation

of operating shafts, wicd hand crank down hard
against the sbop. Turn flanges on worm gear boxes
in opposite direction by hand as far as they will £0e
Bolt up mating holes in operating shaft flanges.
Connect tail wheel cables and chain, See pages

31 and 32. ' REPORT NO.
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Safety Bolts

In order to protect the landing gear retracting mechanism
from pbssible demage such as might ocour by besching the airplane
with the'wheels partly down or by violent wave-actidn when
extending the gear on the water, the upper oleo strut link is

, Sy .
connected to the retracting mechanism by 3 ~ 9;%2" bYolts /264&
(See paragraph 3 on previous page) which are;intehdadito.shear |
off before the mechanism ban be damaged by excessivéeléﬁdé.
Thesé bolts are amply strong forkall retracting operation lcads,
but are not strong enough to support the airplane with the

lending gear partly retracted,

CAUTION:‘ Hever aﬁtempt to jaok:up the
airplane by lowering the wheels.
or put any load on the wheels
unless the landing gear is fully

down.

In case the ﬁheels inadvertently touch bottom during
beaching before the gear is fully down, alweys immediately remove
-and inspect one of theée bolts on each side, If at all marked
replace all three on each side. In eny case-inspect one bolt
from sach side at every 20 hour check.

These bolts are special aircraft bolts, part number 9646

and must be purchased direet fran the factory.
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 Shook_Struts Bendix Pnewdraulic Struts | PAGE 25
Bendix Drawing end Part Numbers: ‘ '
Landing Gear Strut 53690 « 2 Required
Teil Wheel Strut - 83473
Bunotion

This type strut is & oombined hydraulio and pneumstic type.,
Impaot loads are dissipated largely through the hydraulic unit by forocing
fluid through an erifice. Texiing loads are absorbed mainly by the
compression of the air.

When the load éumes on the strut, the fluid belew the piston is
forced through the orifice in the piston, past the metering pin, into the
upper chamber, where the rising fluid level compresses the .air above 1t,
When the strut has mede & sufficient stroke to absorbe the energy of the
impact, the air in the top (which has been compressed to give three load
factors if the strokeé is the full stroke) expands and forces the oil back.
Filling |

The fluid used in this strut is a mixture of castor oil and

gloohol, standard 6 Lockheed fluid obtaineble at any Hydraulie Brake service

station may be used for refilling, As en emergency, & mixture of equal

parts of castor oil and high boiling point alcohol may be used for refilling.

To check fluid level: - Let out gll air and, if ship is not

resting on wheels, Jjack up wheels until shock strute are fully compressed .
Remove filler plug and add fluid until no more will go in. If mach fluid
is required to f£ill, move wheels slowly up end down several times thru the |
£ull stroke of the oleo strut to remove air pockets, It is not necessary
to discomnect oleos from ship for this operation but if done on the begch,

the struts should be fully odmgressed in about the normal vertical position: =

otherwise too much oil can be added.
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Inflation

Air pressure 456#/éq.in. is required to inflate these
struts under full leoad. This is obtained with the Bendix
Booster Hand Pump attached to the Hangar High Pressure Line
of 85# to 120#. One men cen with ordinary effort beost
the pressure to the meximum required, If he cannot do this,
there is a leak somewhere in the line, the pump valves, or
the comnections, If no pressure line is available, connect

an ordinary tire pump to the booster pump. -

Main Strut

For the main landing gear strut, air should be added
until the distance between the filler plug center line and
the top of the cylinder assembly is 4-7/16" under full load.
This willibring the piston to a point which is in the
middle of the 6" stroke of this strut, For first inflation,
the distance should be approximately 1/4" greater, as moving
the airplane around will cause some absorption of air by the
fluid, A variation of 1/4" either way from the 4-7/16"
dimension for check readings should not be considered of
importance, Adjustments should be made with the airplene
out of the wind and without the sli'p stream from the

prepellers.,

26
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| Packing

The packing used bn these struts is desipnated "Johns-Mansville
Special Aircraft Packing®.  The packing nut should be tightened down
firmlys - 1In the case of leaks around the outside of the packing the
pressure on the nut should be increased.,  In the ease of & leak
around the inside of the paeking when it is first put into service, it
may be necessary to reduce the pressure slightly. If a leak develops
around the inside after a considerable period of service it is probable
that tightening of the packing may not stop it, in which case it will be

necessary to replace the packing rings.

Packing Replacement

To replace packing, release all air from strut by depressing
air valve core. Remove filler.plug and pour out about half of the
fluid, Put strut in vertical position and back off packing nut
completely. Remove complete piston tube assembly with packing end
paéking.nut from the cylinder by pulling upward. This operation will
be facilitated if the piston is pushed into the cylinder & short
distance and then jerked upward against the packing, After the piston
tube assembly has been removed, femove piston head by taking out lock
screws in the side éf the piston and unscrewing the piston head from
the piston tube, The packing and packing spacers may then be removed
from the piston tube and new ones installed, Pystons should be locked
88 in original installation, The entire assembly may then be returned
to the cylinder, care being used to see that the packing rings are

. pushed down into the gland without demage to the rings themselves,
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Tail Theel Strut

This strut has only 4~1/2" of stroke, but is designea to
operate with the piston 1-5/8" above the bottom of the stroke when under
full static load, To secure this, the air must be added until the dis-
tance from the center line of the filler plug to the top of the eylinder
is 2«3/4" under static load. The same'remarks regarding variation
given for the main strut also apply to the tail wheel strut,

After the struts are once c9rrectly adjusted, readjustﬁent
should not be made for minor changes, as this may be due to change in
position of airplene, change of load, wind action, packing friction,
rolling the airplane backward, etc. Always check only after sirplane
has been correctly loaded and has been rolled forward with teil down.

Do not over-inflete as hard teaxiing and bounce et contact will result,

Air Valves

The air vealve is incorporated as a part of the filler plug.
It operetes similar to the standard eautomobile tire valve, but is of a
special heavy construction end provided with rubber which will resist
the aetion of the fluid, Either a Schrader special core or Dill
special core developed for this purpose may be used, The cores ars
interchengesble and replacesble, The hex, cap provided for this type
of velve has a soft metal seat to furnish the secondary seal. It
should be screwed down tightly.

The valve cores and the seat on the filler plug which is
provided with a soft copper gasket should be tested for lesks by putting

e little of %the shock strut f£luid on these joinkts to show the presence

of alr bubbles,
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(£) Teil Wheel
| The %ail vheel assembly is the self-aligning full swivel
types fitted with a controliablé caster- lock mechenism, & special
adreoil shock. sbsorber strut end e 13-1/4 dia, prneumetic tire
mmmted on, 87 almninum alloy wheel.
With the -bail of the airple.ne supported at the rear hull

bulkheed end the fairing removed, the assembly may be installed a3

‘& unit to fittings prqvided..’

Lockinﬁgﬂechanlmn « Shock Strut

When the tail wheel is eranked down to the fully down
position, a spring counter-balsnce sutometically comes into action
and applies the force necessery to close the strut hinge.’

An eutomebic spring loeded hook type latch Jocks
‘the strut when closed preventing all possibility of wheel retracting

during landing or tekewoff. No separaste combrol is required for '

‘the latch, The latch is automatically di-sengaged during first

increment of motion of retracting control.

Retracting Meehanism

The 'bail wheel 1s re*bra.c’ced or extended simultaneously
with the landing gear by means of cables (chai.n over sprocket atb
rear) etbached et for'war.d end to a bell erank ( Sta, 13) which in
turn is actp.é.ted by a push. rod connected to another bell crank.
This bell erenk is opersted by a special screw e:cbending ‘aft from

the L, G. hend e¢renk unit (see illustretion).
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In hooking up the tail wheel operating mechanism,

ggnchronization with the lending pear is effected in the following
e 1. With the landing gear commeoted up and properly
gynchronized as desoribed on page 21, wind the hand crank dowm
. hard against the stop.
| 2+ Viilth the tail wheel shock strut fully extemded,

lay the chain and cable over the tail wheel sprocket, and
comiect the forward turnbuckle, Adjust turnbuckle so that
cable is snug without opening the lateh at the top of the

tail wheel shock strut, This will automatically'rotate the
.t0p of the sprocket forward, taking up part of the play gllowed
by the slot in the top of the tell wheel compression link,

This slot is provided to allow rotation of fhe conpression link
as the shock strutlis compresseé and extended without rotating
the SpfoeketJ and to allow disengageﬁent of latoh before opening
kmuekle .

3, Connect and tighten the rear turmbuckle so as just
to take out slack,
4, With the ship hoisted off the ground check the

adjustment by raising snd lowering the landing geor and taeill
wheel a few times. When lowering the gear, the tail wheel

latch should loek 3/4 of a turn of the hand crank, before the

fully down position.
Swivel Locking Device

A tail wheel look pin, vhich locks the tail wheel in
the treiling position is provided on this airplane., ~ %his pin
is coptrollable frem the pilot's cockpit, so that the tail wheel

~ean be locked or unlocked at the will of the pilot.
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This pin is operated by a small lever located on the
left side of the pllot's instrument board. The "locked" and
"unlocked" positions of this lever eare plainly marked on the air=-
pleane,

The primery purpose of this inmstallation is to elimine
ate possibility of ground loeping in lending, as it is believed
that, with the tail wheel locked, emy tendency to "ground loep"
will be eliminated, except possibly under very unfaverable ground

conditions,

Instrucbions for Use of Tail Wheel Leck Pin

Tt is recommended thet pilots lock the tail wheel
immedietely after taxiing into position for the "take-off"
but before taking off.  The teil wheel will then remsin
locked during flight and.during'landing., FIt may be unlocked
by the pilot after the landing run has been éompleted. in order

to facilitete taxiing, or parking on field.

Lubrication

Refer to Teil Wheel Illustration or Lubrication Chart

in this menual for points and lubriceatits used.
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Brake Control System

Stendard Bendix wheels and hydraulic brakes are used on this
airplone, (See illustration for part numbers).

The brake pedals are mounted above the pilot's rudder pedals
(on left set of controls only) and move with them,

Adjustment of the rudder pedals automatically‘adjusts the
brake pedals to the proper relative position., In additicn, the brake
pedals may be adjusted relative to the rudder pedals by adjusting the
rod at the lower end of the brake master cylinder,

The rudder pedal adjustment is accamplished by means of a "kick
lever" located neer the top of the rudder pedal. To bring pedals
nearer the seat, hook the toe under the pedal and pull) up to position
desireds To move pedals forward, depress the "kick lever" and push
the pedal unit forward to position desired. There are three positions
of adjustment end the three positions of the ratchet can be felt as the

pawl clicks in the ratchet.

Park

The brakes may be locked by meens of the "parking" control

levers,
Mluid

The fluid used must be of a speociel type; namely, Lockheed 45,

- which can be purchased from enmy autamobile supply house, If other

fluids are used, rapid deterioration of rubber cups and congealing of

fluid at 1aw.tampenature will result,

i
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Fluid Reservolr PAGE 37

The reservoir is & conteiner holding about two-thirds of a pint of
fluidkand is at all times open to the atmosphere,

No trouble will be experienced with the maintenance of the hydraulie
mochanism if fluid is always kept in the reservoir, at the level indicated
on the gage rod,

It is, therefore mounted in & position convenient for inspection
and such that the measuring stick attached to its top'hay be remocved te

determine the fluid level. (See illustration).

Me.ster Cylinder

The piston is completely immersed in fluid for the reservoir connects
to the ports in the main body of the unit, This is to prevent the entrance
of eir into the line under any condition. The high pressure line is
connected to the head end of the eylinder, There is a small port just in
front of the piston cup in the off positiom. This port connects the breke
" line to the reservoir whenever the bfake is in the off position and thus
allows the high pressure line to accomodate itself to changes in volume of
fluid due to temperature changes, and slight seepage of fluid,

Any air trapped in the hydraulic line is very detrimental to brake
operation, because its &olume will reduce under increased pressure and

thus result in excess pedal travel when operating the brake,

Comnecting Means

Flexible lines are used at the master cylinders and at the wheels,
Solid lines are constructed of 5250, 5/16 0.D, x .032 wall aluminum alley
| tﬁbing.
The fittings are of the Parker triple compression flared type and

so designed that a sleeve is between the tubing flare and the nut,
REPORT N0.1221A
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Diseription of Brake

The Hayes Reversible Hydraulic Brake was primarily designed for
use where the airplane has to be held from rolling backwards such as
amphibieans and for operation on airoraft carriers.

Figure 12a shows the Hayes Reversible Hydraulie Brake.

The brake oonsists in the main of a torque plate on which a double
end hydraulio cylinder is mounted; a one-plece breke shoe; which is located
on the torque plate radially and axially by the four adjusting points "A",
and a removable fairing. The torque of the brake shoe is taken either thru
link "B" or "C" into the torque plate, The links "B"™ and "C" are pivoted
%o the brake shoe by pin "D" and their other end is forked straddling pin
"E". The links "B" and "C" are identiosl and shown as "%2" on Figure 12b.
The brake shoe is retracted by the two springs "42" and "Li3" thru the Servo
oontrol levers "33", whioh are connected by links to the ends of the brake
shoe and thru piston rods tc the plstons in the hydraulic oylinder. Spring
"L12" is painted red and spring "L3" is painted blaock - the black spring
being higher tension than the red spring.

As noted in Figure 12s, the red spring should be connected to the
Servo Control link whioch is attached to the toe of the brake shoe -~ the toe
being the one that bears relation to the rotation of the wheels as shown by
the arrow in Figure 12a.

Spring "L2" on the toe of the shoe is made of lighter tension
than spring "L3" on the heel of the brake in order that the shoe will alweys
be held in such a manner that there is no clearance between the link "C"
and the pin “E" in the torque plate. Therefore, any olearance between the
links and the pins whitch take the torque will be at the toe of the brake
beoause of the red spring "42" having less tension than the blask spring
",,3". Because of this spring arrangement, when the brake is applied with
the airplane moving forward, there is no back lash to take up due to
shifting of the shoe., However, when the brakes are applied and the alrplane
is atépped, and it then tends to roll backwards, the entire shoe assembly
rotates on the torque plate and the torque is taken thru link "B" on the
toe end of the shoe which now becomes the heel. From this it is seen that
the brake operates with the same amount of Servo either in the forwerd or
reverse direotion, and the only differenoce between the right and left hand
brake is the position of the red and the black spring. The S8ervo links
"33" are the game except for the end where the spring is attached, which is
bent up in both ceses, making these parts right and left hand.

The rest of this brake is of similar design to the Single Acting
Hayes Hydraulio Brake in that the fairing is a separate stamped part and
can be removed from the torque plete, This fairing is equipped with four
holes with removable coverse, thru whieh the brake clearance can be checked
and adjusted by means of the adjusting sorews on the torque plate.

The brake oylinder is a separate part and is not part of the
torque plate, so 1t can be removed and replaced if damaged in any way,
This cylinder is equipped with the conventional pistons and rubber seal
cups held against the pistons by a spring. These parts in their relative
positions are shown in Figure 12b,
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Installation of Brake

On these amphibian airplanes, the cylinder is mounted at the
bottom, so there will be a gap in the shoe where water is apt to ocollsct.
This gap will help in drying the breke, end assist in the recovery of the
breke after being immersed in water.

When the eylindsr is put at the bottom, it is nscessery to use
special brake cylinders in which the bleeder hole and the fluid connection
are reversed so the bleeder hole is again at the top, which meesns it is
towards the axle and the fluid oonnection hole is away from the axle. All
brakes for amphibian use are furnished with this cylinder when specified
and otherwise are the same as the standard brake,

When the brakes are installed, s cheock should be mede to make
sure that the red spring is on the toe of the brake shoe and the black
spring is on the heel., The brakes are merked right and left, so that these
springs should be in the right position.

In installing the brakes, it is very important that the proper
brake be used on the proper side of the airplane, as the brakes are right
and left-hand, The brake assemblies are marked "R" and "L".

After installing the brakes on the landing gear and fastening
securely with bolts, it is then only necessary to install the wheel after
the Timken bearings have been well lubriocated with medium lubrieating oup
grease,

Excessive grease should not be used but should be worked in the
rollers of the bearing earefully. Always see that the felt rotaining
washers are in good condition so that the grease will not work out from
the hub into the brake drum. The groatest care must be uged to see that
no grease or oil gets on the brake lining.

After the wheel has been installed on the axle, the tongue
washer should be installed and the axle nut tightened until the bearings
show signs of dragging, after which the nut should be baoked off one slot.
Before attempting to adjust the bearings, make sure that the brake does
not grab, and you cen check this through the inspection holes in the torque
plate, or by turning the brake adjusting nuts counter-clockwise several
turns while revolving the wheel,

REPORT NO. 12214

GRUMMAN AIRCRAFT ENGINEERING CORFPORATION




, PAGE L0
Disassembly of Brake

a—

If it is necessary to disassemble the brake for any reason such as
removing the brake shoe for relining, or replacing or removing a oylinder
to replace the rubber parts, this should be done in the following manmne:,
and can be done in most cases without taking the brake off the landing
gear, providing the fairing can be removed so that certain ocotter pins on
the inside cen be removed., Hewever, in general, it is much easier to
digassemble and reassemble the brake if it is on the bench whers it can
readily be worked on,

After the brake has been removed, the fairing can be removed from
the torque plate by taking out the nine sorews "H". Then pull out the
ocotter pins "J" which hold the ends of the two springs, after which the
washers and springs can be removed., Pull the cotter pins on the inner end
of the pins "D™ and remove the cotter pins on the end of pins "K". Rselease
all four adjusting belloranks "A" and remove pins "D" and "K", after which
linke "B" and "C" can be removed by sliding out thru the slot in the brake
bend. It will now be possible to throw the links "L" towards the center,
which will allow the heel and toe of the shoe to be lifted up, and the
entire brake shoe removed from the torque plate.

The breke shoe can now be relined or replaced., If the shoe is
relined, the new lining should be cemenmted to the shoe, by means of "water
gless™ or sillioste of soda. OFf ocourse, it will be necessary to thoroughly
clean and paint the shoe if necessary. If the oylinder is to be removed,
it is only necessary to remove the nuts from the two clevis bolts "G" and
remove the two cap sorews holding the oylinder to the torque plate, after
whioch the entire assembly can be removed.

If for any rsason it becomes necessary to remove only the brake
oylihder essembly, this can be done by removing the two pins "M" and the
two eap sorews holding the oylinder to the torpue plate., It will not be
necessary to remove the springs or any of the other parts on the brake
shes as the oylinder can be removed without disturbing these parts.

Assembly and Adjustment of Brake

The brake should be assembled in the following manner, assuming
that both the oylinder assembly and brake shoe assembly are off the torque
plate.

Figure 12b shows the brake disassembled and the numbers on this
figure are the code mumbers on the parts llst accompanying these instructions

Before assembling, the eylinder should be washed wlth alechol and
the plstons and oups lubrioated with castor oil or hydrauliec brake fluid,
DO NOT USE ANY MINERAL OIL SUCH AS LUBRICATING OIL. The cylinder should be
agssembled with spring "17" between the oups "16". The pistons "15" can then
be installed and the rubber boots "13" put on each end, whioch will hold the
pistons, oups, eto., in the oylinder., The brake shoe ghould be assembled,
assuming, of oourse, that the lining is properly attached to the shoe, by
attaching to both ends of the brake shos, the assembly "3L" in Figure 12b
by means of pin "K"., When attaching the Servo ocontrol lever to the end of
the shoe, make sure that the proper levers are used on their proper end, so
the spring attaching end is bent up to clear the torque plate. A small
amount of high temperature grease should be used on all the pins. If pins
"E" have been removed from the torque plate, these can be put in the torque
plate and properly cottered. REPORT NO. 1221A
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The shoes with the Servo control levers attached can be instglled on
the torque plate by first hooking the two guide plates in ths slots of the
lower belleranks "A" in Figure 12a, after whioch the heel and toe of the shoe
can be dropped in place. Links "B" in Figure 12a, which are the seme as "32"
in Figure 12b, can now have their open ends placed eround the pins "E" and
the other end located so that pin "D" can be put in place and cottered, The
belleranks should now be adjusted out uniformly until there is but little
clearance between the bellcranks and the guide plutss, The cylinder assembly
should have the two piston rods "1B8" pushed thru the hole in the rubber boots
"19" and the oylinder can be put in palece and the pins "M" put thru the ends
of the piston rods and Servo control lever and properly cottered. The cylin-
der oan then be bolted to the torque plate by means of the two cap screws
and these should be safety wired.

All perts are in place now except that springs and the slevis pins
"G" which form the pivot points for the Servo control levers. A small amount
of grease ghould be put on the two clevis pins., The red and black springs
can now be ettached to the Servo control levers, making sure the red spring
is on the "toe" and the spring end hooked over the pins "N". Install the
washers and cotter pins in their proper places at the anchored end of the
springs. It will now be necessary to pull the Servo control links in place
so that the clevis pins "G" can be put thru the Servo control lever. There
is a provision made on the torque plate so by using a serewdriver between the
torque plate and the Servo control levers, the spring can be stretched and
the Servo control lever held in such a position that the oclevis pins can be
put thru the Servo control levers. The washers "328" in Figure 12b should be
put on before putting on the castellated nut "37%, The castellated nut
should bs tightened up snugly and THEN BACKED OFF AROUT ONE-HALF TURN SO AS
NOT TO CLAMP THE SERVO CONTROL LEVER TO THE TORQUE PLATE., If nut "37" is
tightened down snugly, the brake will not release,

The brake can pow be reinstalled on the landing gear if removed, and
after the wheel is on, the brake band oan be adjusted with the proper clear-
ance by means of the edjusting belloranks ®A"., It is also important to oheok,
and when new lining is installed, to ohamfer the ends of the brake lining
back about £" from the end, soc as not to have the sharp edge of the shoe in
contaot with the brake drum. The brake should be adjusted with a radisal
clearance of between 007 and .010 at all four points thru holes "O" in
Figure 12b, and if, for any reason, the pedal travsel should be too gresat,
this can be decreased by deoreasing the clearsnce as long as the brake doses
not drag. In making the radial clearance adjustment, it is suggested that thgq
breke be applied after the preliminary adjustment is made and the adjustment
again cheoked to take care of any spring which might cocur in the adjusting
bellerank. It 1s also desirable to rotate the wheel while cheoking each
point to get an average clearance due to any eccentricity in the brake drum.

In f£illing the hydraulic system, only gonuine brake fluid such as
Lookhwed #21 or squivalent should be wsed, DO NOT USE SERVO OIL OR ANY OF THK
MINERAL. OILS USED IN THE POWER OPERATED HYDRAULIC SYSTEM, unless it is first
determined that the brakes are equipped with oil resisting seals, in place
of the rubber seals.

DO NOT OPERATE BRAKE WHEN WHEEL IS REMOVED FROM AXLE, If the brake
is opereted with the wheel removed, it is poasible to injure the brake by
springing the brake shoe out of shape., If this is done, the brake will not
relesse properly and it will be necessary to replase the shoe or remove the
shoe, and round it up, so that it will drep in the brake drum freely without
the toe or the heel hitting.
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Due to the design of this brake, there are heavier radial loads near
the heel anchor point of the brake, and therefore, the lining will wear more
rapidly at this point., If excessive weer occurs at this point eand no new
ghoes are available, it is possible to reverse the shoe, letting the toe
become the heel, which will give a few more hours of opsration before the
lining has to be replaced, but this practice is recommended only in ocase of
necessity.

If the Servo control levers are to be replaced for any reason, this
cen be done by removing pins "F" and "K" and clevis bolt "G". It is not
necessary to remove the cylinder on shoe assembly. These levers can be re-
placed as described above after they are hooked on to the springs.

Bleeding the Lines

Whenever the hydraulie lines commecting the master oylinder to the
brake oylinders are disconnected, air will be admitted to the system and the
lines must be bled to remove the air, This same ocondition may develop if
the fluid reservoir becomes empty. Air in the line may be determined by
action of the brake pedal., If the brake pedal has a spongy action when
applying the brake, the cause may be due to alr compressing in the system,

There are two fittings to the brake aoctuating oylinder, that is, the
inlet fitting and the bleeder. The bleeder is a needle valve with a cap or
dust cover on the end.

To bleed the line, proceed as follows:

Fill the reservoir with Hydraulic shock absorber fluid, (Lookheed #5).
During the bleeding opersation, it will be necessary to check the fluid level
in this reservoir several times, never allowing it to become empty.

Remove the cap sorew from the bleeder fitting,.

Unsorew the bleeder valve one-half turn.

Prepare a plece of rubber tubing at least 12 inches long and slip
one end of the tubing over the end of the bleeder fitting allowing the free.
end of the tubing to hang in a receptacle.

Operate the brake pedal back and forth slowly which pumps fluid out
of the reservoir and through the system. Continue this operation until the
fluid from the hose comnection on the bleeder is free of air bubdbles. At
least one pint of fluid must be pumped through the system before all air is
removed,

Close bleeder fitting tightly and insert the cep or dust oover.

Check the fluid level in the reservoir adding fluid if necessary,
Laution:

Exercise extreme care in bleeding the brake system. If hose is not
used when draining the system, the fluid will run down the side of the brake

backing plate and will find its way into the lining., The presence of

hydreaulic fluid on the brake lining will cause a violent grabbing of the

'REPORT NO. 1221A
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BRAKE BREAKDOWN.
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(g) Power Flant

The ‘engines are Pratt & Whitney Wasp Junior Model S.B,
direct drive radials, rated 450 h.p. each at 2300 r,p.m. for
take-off (one minute) with 87 octane fuel or 400 h.p. at
2200 r.p.m, with 80 cvotane fuel up to BOOO ft. altitude.

The recommended meximum engine r.p.m. 8t oruising is 2000,

For all information relative to the care maintensnoce,
inspection and lubrication of the engines, refer to the Praft

& Whitney Engine Imstruction Manual.

Exhausgt System

The exhaust system on each engine consists of nine
short stacks and clemps, & single msnifold unit and a cabin
heated assembly. The system exhausts over top of the nacelle,
A cowling muff is provided over the exhaust manifold

which permits pickeup of hot air for carburetor air pre=heat.

Starting System

The engines are fitted, as standﬁrd equipment with
model E«160 direet cranking slectric starters, The starter
push buttoﬁs are located on the pilot's upper instrument panel,

For detailed information regarding the care and main-
tenance of the starters refer to Eclipse Aviation Corp.,
instruction manual,

Ee.ch engiﬁe nacelle 1is fitted with a lafge storage

battery installed primarily for engine starting (see Electrical
System)

'REPORT NO. 12214
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Engine Controls

The double unit fhrottle and mixture control gquadrant
is loceabed on the pileot's urper instrument penel, snd is connected
to the carbureters in the engine nacelles by means of a system of
puéh rods snd torque tubes, The push rods in the pilot's come
poartment are of fixed length and comnect the quadrant with‘the
torque tubes. The torgue tubes éun along the wing leading edge
from the pilotts compartment to the nacelles.,

The push rods in the nécelles are adjusﬁable for
length and connect the torque tubes with the carburetor levers.

The wobble pump and fuel valve are oéeraﬁed directly
and no special controls are required, The wobble pump end fuel
valve are locabed af't of the pilot on the pilot'svcompartment rear
bulkhead,

The carburetor air intake heater double control unit
is loceted slong side the propeller control unit on the upper in-
strument panel and is connected to the preheat valves by encased
pushppuil controls. A neme plate gt the levers clearly indic-
ates the valve position,(down and forward, hot; up and aft, cold).

The levers may be operated independently or simultaneously.
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Idle CubeOff

This unit provides fer stopping the engines by moving the
. mixture control levers into the last ten degrees of the mixture

segment (lean position).

. Priming
The earburetors on the engines of thiSfairplané are & self
‘priming type. Priming is accomplished by placing the mixture
control lever in the full lean positiony thereafter, working the
thrattle slowly thru its full travel pumps fuel into several

oylinders and the blower seotion.

Do not vverprime, five or six strokes of the throttle lever

are adequate for priming at 0° C. (32° F.).

IEngine Mount

The engine mounts are eonstructed of ehrome molybdenum steel |
tubing and es.eh is supported at four points on the wing box bean by |
large diama’cer bol’ca in double shear.

The eng;me support ring is provided with nine speo:.ally
welded-on steel housings, shock absorber rubber bushings end
prossure pléfbes,, ‘camprising & z-e»gni@,ﬂzt;' mou_n‘bing for the engine
assenbly. | |

Al bolts and nuts shall be carefully checked for tighimess

' _a.'b leaat e;véry 100 flight hours.

. CAUTIQN: Do net tighten the engine rémg bolts too tight. Approximately

.

esede { AR
ggﬁ@\@ 36 lbs, en the end of a m ineh wrench handle will give the proper

‘bensicm.
Rubber bushing;s should oceasionally be smeared with caator

‘ eil as -bhls preserves the rubber and maintams resilience,
. , _ REPORT NO. 1221A
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.(h)]PraEeller”

The propellers are 8t~g" dlamster, twn bleded, con-

trollable piteh; memufactured by the Hamilton Stendard Propeller

Co. hartford, Comm, (Bladedesign No. 6095 A-12)

" The propellers are controlled by means of pushe-pull
assemblies opersted from a double lever unit on the uwpper instru=

ment panel in the pilot's cockpit. The lever is plainly iden-

4ified with a neme plate, high piteh is up and aft, low piteh is

down‘and forward, The two levers may be opersated independently
or simultaneously. The left lever comtrols the port side pro-
peller and the right lever conbrels the starboard prepeller.
For further maintenence informetion, refer to the
Hemilton Standard Propeller Manual,
The correct settings are:
Low pitch = 14 1/2°

o 3 at 42" station
High piteh =~ 21 3/4 )

PAGE 49
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(h) Propeller (Cent.)

Constant Speed Propellers:

Constant speed propellers and governors are special equipment. ,

For information regarding their eare, maintenance and repair refer te
the Hamllton=Stendard Propeller Compeny's Imstructiom Bo§k¢

The propeller is two bla.ded, 8t mgp" dmmeter. The propeller hub
- i /e

No. is 2D-30, the blade No, is 6090-A-12 and the governor No.- 1A2.

The controls are set so that for takewoff the engines turn 2300
r.p.m. with 36,5" Hg, manifold pressure, full throttle.

The normal ‘p_'itc‘h settings are 12° and 24°, but the propellers,

“which have basic stops at 9° and 24°, my be set if desired at 10-1/2°

low setting to develop 2300 r.p.m. at the blocks and thru out the entire
takewoff run. | o

The pesitive high pitch position of the comtrol lever is up and |
aft and the positive low piteh position is down and forwaid. |

Intermediate 'poeitio_ns of the pushepull handle, control the
constent speed ‘(goveming}) range end any desired r.p.m. can be obtained
by properly positioning the control. The selected r.p.m. will be |
maintained au't“omtica.lly‘ by the constant lgpeed governor for variations
in power 6:' altitude of the bairplane.

Powey is cantrolled by means of the r.peu. 88 Well as engine
throttle, For anj,r aaﬁing of the prapali‘er in the gcvem’ing position,
change of pcwer'byv movement of the throttle is menifested only by =
corresi)onding change in manifold pressure, not r.p.m., except at very
low. r.p.m, such ag 1dling.

For take=off, the propeller comtrols ahal,i‘ b'e a1l the way forwnrd

(low'p'itch). This is the point on the controls whers 2300 r.p.m.

gcvamlng will be obtained.

High speed level flight maximun r.p.m. shall be 2200 &t 33~1/?" He e

Cruising r.p.m. is 2000 at 27" ng o ‘REFORT NO. 13914
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(i) Fuel System
The fuel system consists of built-in tanks, fitted with

potassiumedicromete crystal scroen receptacles, temk outlet strainers,
hand fuel pump, two type C~2A fuel strainers, two fuel quantity

(boiler gage type) gages, two Pesco engine. driven fuel pumps with

integral by-pass and relief valves, fusl pressure gages, tank vents

and filler caps,
The fuel pressure relief valve is set to maintain a
pressure of epproximetely 4 lbs./sg. in.

Tank Capaclties

‘Each wing tenk = 110 gals.

Potal wem . : - 220 gels.

Main Fuel Valve

The fusl velve is located on the pilotts compartment

rear bulkhead and is reached directly. The five positions are Off--f'

| Left Taxk = Off - Right Tank « Off. This valve has connections for

three tanks, only two of which are ordinerily installed; the third being
closed off with a plug nut.

In case it is desired to carry extra fuel in temporary

 tenks or cans in the cabin, it may be piped directly into the fuel

system by connecting to this third outlet by means of tubing or

rubber hose,

Engine Cut-0ff Valves

These sre locsted just above the wobble pump and may be

uged to shut off fuel to either engine individually,.
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Strainers

The C=24 fuel strainers are located on the same bulkhead snd
are fitbed with drain velves and shut-off valves which shall be
closed only when draininp the strainers. The strainers shall be

drained every day before flying.

CAUTION:  Lock wire the shub-off valves in the open

position after draining.
DRATNIHG

The tanks may be completely drained by atbaching a
length of rubber hose to the hose fitting at the strainer drain valve.
When it is nedessary to pre=heat the engine or do any
fleme welding around the engine ccmpartment, the engine shoﬁld be
run "dry" and the carburetor checked to see thet it is completely

drained.
FILLIIIG

Fuel tenks should be filled before putting ships in
hangars. This has two aedvantages: +the danger of explosion due to
vapors in the tank is reduced and the chance of moisture condensing
in the tank is largely eliminated.

Fuel tanks should not be filled to cepacity in cold
weather if airplane is to be parked in a warm hangar as the gasoline
will expand and overflow through the vents., A fifty degree
difference in temperature will cause an expension of dbout 2-1/2
gallons per 100 pallons,

The airplane should always be "grounded" before filling

the tenks.

Piping, Fillers and Vents

Ses fuel system diagrem herein. 7
' REPORT NoO. 1221
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FUEL TAIK CRYSTALS

A special screen type receptacle is provided in
the bottom of each fuel tank conteining commercially
pure potassium dichromate crystals, which are procurable
at eny drug stors.

When applied to anodized surfaces such as the
interior of the fuel tanks, the dichromate is absorbed
in the anodic coatinf, and greatly improves its corrosion
resistance,

The receptacles should be removed at three to
four month intervals depending on the rate of water
precipitation. The crystals are not soluble in
gasoline but when water is present they go in solution
to the point of saturation giving the vater a brownish
color, Therefore when clear water can be drained from
the tanl: it is a definite indication that the potassium

dichrorate is exhausted and requires irmediate renewal.
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PAGE
(3) 0il System
' The oil system for eech engine consists of a single tank
with oil cooler and ducts, automatic oil temperature régulators,
oll lines with flexible connections where required, drain valve,
oil pressure-aﬁd temperature gages.
0il Tank
The tank is provided witha fillef cap having a‘SOunding
rod attached théreto and a drain valve with drain tube.
0il Cooler | |
The oil cooler is installed in the engine compartment on
the engine mount tubes, Alr for £he cooler enters throngh &
large duct on the outboard side and exits through louvres in the
nacelle cowling., The sutomatic oil temperatufa regulators are
located at the ﬁottom of each tark, They are correctly set at
the factory and normelly require no attention. If adjustment is
required consult engine instruetion book for instruetions,

Pressure Relief Valve

The oil pressure should be maintained within the limits
set by the enginé menufacturer and is regulated by adjusting the
relief valve on the engine.

‘Drain Valve

CAUTION:
Check to see that the drain valves are
closed end lockwired when filling the

tanks .

<
i
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(k) Air Intake System

The carburetor air preheat scoop mpunted.beIOW"the "up-
dreft" carburetor is fitted with a valve arrangement, consisting of
two intercommected valves end levers, is controllable from the lever
unit on the upper instrument panel by a push~pull assémbly.

The hot air is teken directly from the exheust menifold
muff snd the cold air is supplied from a point on the outboard side
of the nacelle through a large duct or conduit to the pre~heat valve.

The design is such that hot or cold air or aﬁy desifed
mixture of both may be supplied to the carburetdr. An eir temper-
ature thermometer bulb is located in each scoop and the indicabtors

are located on the upper instrument peanels.

REPORT No. 1221
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(1) Pire Extinguisher

A twin engine COp pressure fire extinguisher system
ig instelled in this eirplane, The cylinder is installed just
forward of the pilot's compartment on the right hand side. The
control handle and selector wvalve are located on the main instrue
ment pansel Jjust to the right side of the cember line.

The COg charge in the cylinder is 5 lbs.

See diagram herein for piping, fittings and Telative
locabion of units,

The cylinder should be removed and weighed every six

months in accordance with the instruction placerd mounted on the

cylinder.,

NOIE

et an—

411 insurance compenies ellow & considerable
reduction in rates for fire insurance when thls system
is installed. Be sure to mention when applying for

insurance,

57
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(m) Llectrical System

The electrical system is installed in accordance with
wirlng diagrem herein,

The switch box is located on the main instrument penel
and contains the exterior light switches, two rheestats And a
receptacle, _‘

in electricel distribution panel is located behind the
co=pilot and contains the generator swltch, two battery switches,
volt-armeter, fuses, spare bulbs and the main junction panél.

One 38 emp. hr. battery iz located in esch enging nacells

in.a suitable container mounted on the inboard side of the

"structure.

The mein instrument board panel contains three instrument
lights, one for the,compasé, one for the gyro* and one for the
landing gear warning red jewel,

The upper instrument panel éontains thg twc-starter_
switches, one spot light and the double ignitiem switch.

. The landing gear werning light switch,'ons four post
Junction box and one six post junction box are mounted above tha‘
upper penel, _

The left wing confaina, one six post junction box in the
nacelle, two four post junetion boxes, one paséing 1ightf ane
landing light and one running light. | o _'

The right wing contains one five post junotiom box in the
nacelle, one four post junction box, qne~engine'gensrator, one -

generator control box on necelle firewall and one running_light,‘

* If installed, T |
' :‘R;BG?fNé.JQElA“
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The body conteins two cabin lights, two cabin light
switches, a baggage oampartment switch and a light, and & ruaning
1ight and anchor light junction box,

The rudder contains the anchor light (om top) end the running

light (on the trailing edge).

Generator

. The generator is & 26 amp. Eclipse type D=1 (on right hand

engine ),

Landing Light

LA YA OoTW U/ .LV[uVV

The landing light is & Grimes retractable type and is located
in the left outboard wing panel, The light operation is controlled
by a 4 position switeh and is operated by an integral eiectrical
motor, The switch positioﬁs are "open = light - retract = off

(on center)'. YNo mannal control is required,

Conduild

Al wires are shielded by copmduit which is solid aluminmum
alloy tubing except at' gspecial points of connection sugh as light
units where of necessity flexible aluminum alloy shielding conduit
is employed. All conduit is commected with standard fittings.

The airplene is completely bonded end shielded for radio.

- REPORT No. ‘3221
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(n) Instruments

The engine instruments are located on the upper panel and
are as follows;

Two (2) Menifold Pressure Gages

Two (2) 01l Pressure Gages

Two (2) 0il Temperature Ge.ges.

Two (2) Carburetér Alr Temperature Gages

Two (2) Fuel Pressure Gages

Two (2) Tachometers

Two {2) Cylinder Mead Teﬁpérature Gages

The fuel gages are located justrinboard the wing leading
edge, in the pilot's compartment and are the direct reading gage
tlass type. |

The flying instruments are located on the main panel and
are as follows:

One (1) Compass

One (1) Sensitive Altimeter

One (1) Airspeed Indicator

One (1) Turn and Bank Indicator

one (1) Glock

One (1) Vertical Speed Indicator

The VolteAmmeter is located in the switch and fuse box.

A gage for the flap vacuum tank is located on the bulkhead

forard of the main penel,

REPoﬁT No. 13214
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The upper instrument panel also
includes pénel spot light, propeller
cantrols, carburetor pre=heat control,
flap control, engine control quedrant,
starter switches and ignition switch
assemblyo

The main panel also includes

the teil wheel caster lock control, the

fire extinguisher oontrol, the electrical

switeh box and the landing gear warning

1ight.

Sufficient roam exists on the
main panel for additional instruments,
not included inm "stendard equipment".

An edditional spot light is

mounted on the bulkhead to the rear of

the pilot,
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(o) Surface Controls

Aileron Control. System

‘The aileron cockpit control is a dualjwheel.unit;
universally connected by shafts to remote conbtrel column
1oca£ed,ahead of the main instrument panel, The control
columns are fitted with chains and svrocketa. -Cables
running over ball bearing pulleys in the piiot's compert=
ment connect the chains with a central bell erank which in
turn operates push~pull tubes located in the wing leading.
edgo. The wing pushe-pull fubes end bell cranks eare fitted
with ball bearings. Adjustable pushepull tubes are pro
vided at the sileron horns and sre faired with metel covers.

Cebles ere 5/32 dia., 7 x 19 extra flexible cable.

REPORT NO,

1221
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Rudder Control System

The rudder cockpit control is a dual system of over
riding cantilever pedels interoomnected by torgue tubes. The
left set of pedals, which include the brake pedals, ere directly
connssted to the torque tubes while the right hand set float on
the torque tubes end sctuste the controls indirectly by sontact
with fixed levers on the torque tubes.

Pushepull tubes connect the pedel unit with a bell orank
assembly located under the flooring directly ahead of the pilet's
compartment rear bulkhead,

Control from here on to the rudder control horn is by
means of 3/16 dia., 7 x 19 extra flexidble cables running over
ball bearing pulleys rigidly supported in metal breckets.

. The cables are fitted with turnbuckles.

A1l push rods, bell oranks and pedal joints are fitted
with ball bearings,

The pilot's rudder pedals are adjustable to three positions.
The adjustment is sirple and is readily accomplished by operating
the ratchet lever on the outer left pedal with the toe. See
Pape 36,

The copilot's pedals are not edjustable but may be folded
into the floor when not in use, “

The rudder pedal stops are under the cockpit fleor in the

center of the alrplane and may be adjusted if reguired.

REPORT NO. 1221
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Elevator Control System

The elevator control is & dual wheel type. Shafts

fittsd with universal joints connect each comtrol wheel

“with the corresponding controi oclumm up forwerd. Special

'beéring5‘are provided on the instrument panel to support the

- shafts. .

The control eolumns are intercomrected by e large
torque tube, A push=pull tube comnects the left control

colum with a bell.ﬁrank assémbiy located under the flooring

directly ehead of the pilot's compartment rear bulkhead,

The control from hers on.to the elevator control
horus is transmitted by 3/16 dia;}‘7 x 19 extra fiexible
a&bles,ruﬁningbovef ball bearing pulléys; The cables are
fitted with turnbuockles for adjustment,

A11 push rods, bell oranks and joints ere fitted

- with grease packed ball bearings,

Stops are providedvin the cockpit for the control
columm, as required.

The co-pilot's wheel shaft, fork end and universal

 blook shall be removed by discomnecting bolts et the forward

end, wher earrying a passenger in the co~pilot's seat.

REPQRTNO[IR&IA
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Teabs

The elevetor trimming_tabs are hinged on the upper surface
of one elevator and lower surfece of the -other elevator near ths.:elevétﬁér'
trailing edge and are controlleble for longitudinal frim:‘mg.. |

The control mechanism consists_ of a hand crank iacéted- on
the right hand side of the pilotis: sea’b a flexible shaft to a drum
under the pilet's floor, cebles to a drum at the rear, two flex:v.ble
shafts and twe teb actuatars with snall push rods,

Rotate hand wheel forward and down to bring nose of aire
plane downe

The rudder tab 1s hmged on the right surface near the
trailing edge and is conbrollable for lateral trimming,

The conbrol mechénism consists of a knob on the pilotts
left shelf rotative on & vertical sheft, & flexible shaft to & drum
under the pilotts floor, cabies to a drum at the rear, a flexible
shaft, » teb actuator end é small ‘push rod, .

Robate the contrél knob to the left fo'tﬁrn.to:ﬁhé loft:
and right to ‘turn eirplane to the right," |

Cover plates are provided in the elevators and rudder to

permit easy access to the teb actuators,

The tab control stops are located under the cabin floor

and are accessible for adjustment as requined.

REPORT NO. 12214 .
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- {p) Jacking and Holshing

| Whan it is d351red to replace a wheel, the airplane
mAY. be Jucked up under the axles.
fitting is providcd on top of the wing at. the
eenter line for use in hoisting the airplane,

A dnawmng of the hull supports used et the factory :

is inoluded herewith.  Operators are urged tb'have a pair

bullt 50 that adgustment of landmng gear and repairs to hull

may conveniently be carried out,

These_suppcrts are of such size”that they may easily

be placed under the hull without a hoist; Proceed as

E folloﬁs;

1, With ship resting on wheols, raise tail high
enough to p1ace roar supperfkunder step « not under false
St@p . V

2. Pull tail down far enough to place forward

-support,Uﬁdér Sta. 7 (Approx. 12" ahead of windshield peak),

- REPORTN6.1221A
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(q) Towing and Anchoring

‘The bow of the hull is provided with e chock
for use in snchoring the airplane,
A twelve pound stainless steel "Nortlill"

folding type anchor with 150 feet of 2-1/4 manile

-line is stowed in the bow compartment. = Access to

this compartment is either through the bow hateh

(double outwardly hinged doors) or through the door
leading to the pilot's compertment. |

An enchor light is provided at the top of

An enchor ring is provided at the tail of

the airplane for steking down when on land.

REPQRTNO..1221A
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(r) Ventilating and Heating

The cabin ventilation and heeting system consists of an exheust
manifold heat collector tube assembly in each engine nacelle, cold air
screened inlet ports in wing leading edge, two remote controllable
mixing valves with control hendles in pilot's compartment, two
directly controlled distributing valves and air ducts to the cabin
and cot;kpit.

The hot and cold air mixing valves are located in the wings
and the contrel handles are on the pllot's side of the cockpit above
the side window, The cmtx;ol handles are plainly marked by name
plates, | |

The distributing valves are located at the rear upper portion
of the ‘cockpit near the center of the airplane and are directly
accessible to the pilots, Operstion is as marked on their nome
plates,

Air cutlets are provided at the pilot's feet and at a special '

diffusing register in the upper front portion of the eabin,

CAUTIONy = ‘Heated tubes in exhaust menifolds should be

removed and carefully inspected every 40 hours or
at least every two months and replaced every 300

hours regardless of condition, These tubes are
made of ."Inconel", a speciel material which is the

best obtainable for this use, but as they are
continuously subjected to hot exhaust blast, their
life is limited,

The importance of checking the condition of
these tubes at reguler short intervels cannot be
‘emphasized too highly as any leak or crack will

a.llow poisonous exhoust gases to be eonducted
directly to the cabin,

Always purchese replacements direet from REP&RT No. 1221A

the Grumman fackory.
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INSPECFION AND LUBRICATION.

The stan&ard 1nsgaetion rautmne appl;eable te

,commersxal airplanes appliea to thls axrplana.

it is suggested hewaver. that in eddition t@

:tha rautine 1nspection, speclal attention be paid o

“the fGllGWlng items. ' !

-'Landing Genx

It'is;reccmmended that at least once & month,
the airplane be hoisted olear of the ground and &
thorough check of the petracting mechenism be made.

See page 19.

§§9ck Absorbers

The landing gesr end tall wheelsshock strut

air pressures should be checked hefore each fligh$ and

“in eddition, the struts should be 1nspeetsd for p9881ble_

corrosion pittlng of pistons, loss of air prsssure and -

lesks,

Tires

Prbper inflation pressure for main wheel tires

is 45 1bs. end for tail tire is 50 Ibs. Cheek at

reguler intervals.

"iPAéEJ?ﬁQ
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Breakes
Check the oil reservoir every twenty (20) hours (keep

2/3 full) and inspect for possible leaks snd abrasion of hydraulic

lines,
leintein proper brake shoe clearance on drums as per
instruetions contained hersin, See pages 39, 40, 41,

Ring Cowl
'~ The ring cowl and attachments should be checked periodicsle-
ly to insure pfoper fitting on the engine,

Allow for expension of the engine when clemping the cowl

in place,
Lubrication
The lubrieation chart contained hersin shall be followed
when lubricating the airplans.
The chart plainly shows as to unit, points of lubrication,
lubricant to be used and time interval between lubrication periods,
All pun type lubricators are marked in yellow paint,

Corresion Prevention

When operating in salt water, all lubricators exposed to
weber should be lubricated immedlately after every exposure in order
to force out water from the joints, thus preventing corrosion and
consequent Jamming.

Also after each exposure to saltb water the entire ship
should be washed off thoroughly with fresh water usingwa hose.

Dyrain plugs should be removed ‘and if any water is .inside, that
compertment should be thoroughly flushed with fresh water.

A1l exposed steel bholts and fittings may be effectively

protected from corrosion by coating with No~Ox~Id "G-Special”

rustproofing compound, This material may be obbtained fram the

REPORT NO. 12214
Grummen factory or from any branch of Air Associates.
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Windows

A1l windows including windshield are of various thicknesses
of Plexiglass, e superior plastic material of exceptiomal clearness,
This material is not affectéd by sunlight, salt water, gesoline or
0il and will not crack or diseolor with age.

While it is considersbly harder than ordinery pyralin, it
will seratch if cleaﬁed with gritty rags. Alweys be careful to
wipe off with clean soft rags, thoroughly loosening dirfnor greasse
with water or gasoline before rubbing hard, Sératcheé, even deep

ones, way be removed as follows:-

Small seratches: Work out with a turpentine and chalk
mixture and polish with Berryloid lacquer Polish using clean
flannel rag. As the polishing material in this product is

extremely fine, considerable patience is required for.a fine job. '

Deep scratches: Wet sand with 7420 Vet-or=Dry paper until
seratches disappeﬁr. Remove sandpaper frosting with "Kenite"
rubbing compound, finally finlshing off with chalk and Berryloid
polish as above, A soft buffing wheel mounted in an electric

drill will reduce labor involved in the final polishing operation.

REPORT NO. 1221
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Engine-eand Accessories

The following standard items of equipment used on this
sirplane are listed below, together with name and address of

the respective menufacturer.
émationn arising relative to oare, maintenance or repair

of these parts may be referred directly to the respective manu-

feaoturer's instruotion mamal.

Engines

Pratt & Whitney Wasp Junior S-B
Pratt & Whitney Alroraft Co.

Hertford, Comneotiout

Starters
Eclipse E-160
Eolipse Aviation Corp.,

East Orange, New Jersey

Master Brake Cylinders & Shoock Struts

Bendix Brake Co.,
Bouth Bend, Indiana

Wheel & Brakes

%0 x 7 Wheels & Hydraulic Brakes

Hayes Industries, Ino,,

Jaockson, Miohigan

Tail Wheel
Pork Mounting type Hayes #D3-57-A
Eayess Industries, Ine,
Jagkson, Mishigen

: REPoéT NO. $593%A
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Progellers

Controllable Pitch 87-6" dia,
Hamilton Standard Propeller Co.,

Hartford, Qonnectiout

Prescure Fire Extinguisher

"Lux" Type A-l
Walter Kidde & Co., Inc,
140 Cedar Street

New York City, New York

Tires & Tubes

32 x 8 - 6 ply on main wheels
131/l die. Streamline g 6 ply heavy dutgo on tail wheel.
B. Fe Goodrich Company

&kron, Ohio

REPORT NO. 12214
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EQUI PMENT RECORD
SERIAL NO. MODEL DATE MFGe D.C. LICENSE NO.
CHNER (1; ADDRESS
(2
(3)
SERVICE BULLETINS TO (1)
(2)
(3)
WEIGHT EMPTY AS EQUIPPED FUEL CAP, OIL CAP,
PAINT
WINGS - Metal Parts
Fabrio
HULL
CABIN
COCKPIT
REMARKS
UPHOLSTERY
ATTACH CABIN CHAIRS ¥eke Style No.
COGKFI? CHAIRS Make Style No.
SAMPLES FLOCRS
SAFETY BELTS
HERE REMARKS
P PLANT
ENGINES Serial Nos. L. R
Gen, drive Vac, Pump drive _____ Auto Lub. Gov, Drive
Remarks
PROPELLERS  Hub Design No, Serial Nos. L. ___R.
Blade Design No. Serial Noas. L, R,
CARBURETORS  Make Model Serial Nos, L. e Re
STARTERS Meke . Model Serial Nos. L. _ R,
FUEL PUMPS Make Hodel
VACUUM PUMPS Make Model
REMARKS

Report Noe 1221
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EQUIFPMENT RECORD
ELECTRICAL
GENERATOR(S) Make Model Size
BATTERY Make Model _________ Amp, Hrs. i
LANDING LIGHT(S) Make Model
FOG LIGHT Make Model
NAV, LIGHTS Meke Model

FUSES (List all sizes, makes, styles)

RADIO

LANDING GEAR

WHEELS « FRONT Make____ _ Model___  TAIL Make. _ _ __ Model
TIRES = FRONT Make Size Tread Tubes

REAR Make Size Tread Tube

INSTRUMENTS (List make and model)

TACHOMETERS MAN, FRES.

ENGINE GAGE UNITS CARB. AIR
ALTIMETER CLIMB

AIRSPEED TURN & BANK

COMPASS HORIZON

GYRO CLOCK

JCE WARNING THERMOCOUPLE

OTHERS

EKEY NOS.

ADDITIONAL INFORMATION (Use separate sheets if necessary)

Report Noe. 1221
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Supplementary Instruction Manuals

The following instruction manuals, compiled by the various
menufacturers are furnished with each airplane and considered a

part of this manual.

Engine Instruction Manual = Pratt & VWhitney
Propeller Instruction Manual - Hamilton Standard
Starter Instruction Manuel = Bclipse

Fire Extinguisher Instruction Menual - Lux =~ alter Kidde

Generator Instruction Manual - Lelipse
Battery Instruction Manual - Exide

Directional Gyro Instruction Fenual = Sperry %

Lrtificial Horizon Instruction lenual- Sperry )} If installed
) .
)

Fuel Analyzer Instruction Nenual - Cambridge

REPORT No. 12214
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SERVICE BULLETIN NO. 1

Grumman Model G=2lA Airplene
Subjeoct: Ball Bearings used in Control Surface Hinges.

The bearings that were installed in G=21A emphibians
serial Numbers 1001 to 1022 inclusive and 1048 and 1049 were the
standard Fafnir S1K-6 sealed type ball bearing. On ssveral ships
that have had a lot of salt water operation, we heve found these
bearings rusted and in one extrems ocase, the balls were campletely
gone from two bearings. As a resuli, we have now procured from
Fafnir a new lot of these bearinge which have an lmproved grease
seal and which are packed with a mixture of grease and #3560 Alox
campound, Thies latter material inhibits corrosion and does not
affect the lubricating quelities of the grease. These new
bearings are designated as type S1K-5N.

If these bearings are allowed to become so rusted that
they develop pley, 1t is possible for vibretions to occur and
possibly even flutters, On one ship we found several of the flap
hinge brackets on the wings with cracks started in them which are
undoubtedly the result of vibration of this flap, due to the play
in the hinges from the rusted out bearings,

It is therefore recommended thet all owners have the
aileron, flap, elevator and rudder hinges checked to see if the
bearings have started to rust, and also 1t is advisable to check
the flap hinge brackets on the wings even though we have checksd
several other ships and found no other e¢racks., The cracks developed
in the lower end of the bend line between the leg of the bracket and
the flange that is bolted onto the wing, At the outboard fittings
it will be necessary to cut the fabric to inspsot them.

It is also recoammended that the hinge bolts be checked
wherever eny bearings with play in them have been found as they will
probably show signs of wear and need replacing in order to prevent
any play being left in the hinge.

Ail rusted bearings should be replaced with the new type

bearings of which we now have an ample supply and they should be
protected after installation with Par-Alketons and then covered with
No~0x-Id or a mixture of beeswax and grease.

Until operating experience indicates that it ie no longer
neceasary, 1t is recommended that the hinge bearings be checked every
50 hours for those ships operating steadily from salt water and every
100 hours for the other ships.

REPORT NO.

GRUMMAN,'RCRAFT ENGINEERING CORPORATION




orit 1, 153

SERVICE BULLETIN NO. L

Grumman Model G-2lA Amphibien

Subjeat: Directions for easily replacing the airplene
on its wheels, if resting on 1ts keel.

If for any reason this airplane is resting
on its keel, because of being grounded on a beach by
a falling tide or lended on land with the wheelsz re-
tracted, the quickest and easiest way to put it baock
on its wheels is as follows:

1. Remove both wheels.

2. Crenk the gear all the way out.
To do this it will be necessary to v
lot the air out of the shook struts., Do this
slowly by cracking the velve only a little
first. If it is dome slowly only & very small
amount of oil will be lost and it will not
squirt out,

2+ Jack up each side of the airplane under the
axles.

L. When just high enough, put the wheels back on,
. Jack the airplene down and remove the jacks.

2
6. Re~establish the correct air pressure in the
shock struts.

GRUMMAN AIRCRAFT ENGINEERING CORPORATION




April 12, 1939

- SERVICE BULLETIX NO, §
Grummen Model G-21A Airplane

'(Suéplement to Service Bulletin No, 1)

§Epjec£z Ball Bearihgs,uéqd»ih Control Surface Hinges.

. Ianullefih No. 1 it was advised that the
gpecial ball bearipgs Grummen hed Féfnir develop for use
_in the control éurfacq hinges on the model G—21A’amphibian,
were to be deéigﬁgﬁéa es S1K-5N, It is now found that
vthis‘degignation Has been-applied by Fafnir to this type
of bearing whethef-thej are paokéd-wifh the special Alox
grease compound or with-fhe standard grease.

"If;these bearings are ordered direet from
Fafnir or from some other source; it is suggested that
it be definitaly‘specified on the order that these bearings
be pucked with Alox greﬁse oompoﬁnd, as furnished to Grummen.

A1l S1K-5N Besarings supplied by Grummen heve been so packed,

GRUMMAN AIRCRAFT ENGINEERING CORPORATI(SN
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Sub ject:

Hefersnoe:

History:

Action:

~nsgoction:

racel or 4 paces
July 18, 1946

ARUMMAN AMRCAAFT ENGINEERING CORBPORATION
' BETHFEAGE, NEW YORIK

MoDELG?] /IRFAIRCRAFT
SERVICE BULLETIN
NO. 19

IHNSPECTION CF FLAP VACUUM SYSTEM STORAGE TANK AND CHECK
VALVES AND AELOCATIOHF OF SYSTE:X TUBING IN ENGINE COHPARTIENT

Wing Flap System Installation in Erection llanual

It has been brought to the attention of the factory that in
some instances small quamtities of fuel have been found in
tho flap system storage tank located in the bow of the cir-
croft, It ncouwmulated there by leakoge from the carburetor
adupters SP-386 through the check valves 6HBRB-D (Parker No,
12-2236-58)., The presoncg cof this fuel creatcs o definito
hazerd in that backfire from on engine might pass a badly
worn or detoricrated check valve and roach the tonk. In
onc instance when the choclt vilves were inadvertently
omitted during an ovsrhauwl o boclkfiro causod o scrious
cxplosion,

It is recommended that the folleowing action be tnken
immodintely on all aireraft:

l, The flep system storage tun* be inspected and, if fuel
is found, that it be theroughly flushed, preferably with
carben totrachloride, There is o drain plug in the bottom
of the tank,

2+ The chock valves be removed and inspected for woor or
detorioration Presence of fuel in tho storago tank is
sulficicnt causo for reoplaceoment of the velves, It is
recormended that the cxisting typo valves, Parker No,.
12-2236-58, bo usod for roplacement, They incorporate a
motal to metal seot slide valve plus o rubber dise chotk

to insurc cir tightness, If these arc not availoble, Parker
velve Ho, 525»GG-1/4D wzth 2 plecos No. 6FB insorted, may
be subst*tutod. -

3. Rereoute ho vocuan system tvbing in the enginc compart-
rments in accordonce with encloscd Skoteh #1. THIS SHOULD

BE DO¥E I ALL CASES tRR“SDZ TIVE OF THE ACTIOY¥ TAKEN IN
ITEMS 1 AMD 2 ABOVE. The locp in the tubing will prevont row
fucl from trickling ddw1 and lodging in the check valye thus,
deteriorating it and possibly soeping through,

A periodie check for fucl in the vwcuun tanl; should bec mde
ot 20 hour interva ls.
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1 | Page 23 |

NOTES!

L. G COMPR.LINK TORQUE TUBE.
12605 PRESSF7T Z%OZ LINE

I TUENS OF HAND CEANLE CEQIIRER TO BAISE LANOING GEAR - 4/
2646 _ (P :
© PrEn G E. TIME REQUIREDL T O RAISE LANDING GEAR - 40 SEC.
ANba-22(3 3 TIME REQUIRED TO LOWER LANDING BEAL - 25 SEC.
L s THRY ov.4S G FIL L HAND CRANIK GEAR BOX WITH GULE PRIDE O/ - SAE GO OR EQurV.,
AN 5 5 £rtl WORN GEAR BOXES WITH KENDALL GEAR LUBE #8009,
ANDIO-5 .
AN3E0-8-3 6 @ penoTES zeex tvseicaroes.
7. T2 ARSUET LANDING SLEAR DISCINNECT DPERATING SHAFTI. INSEST AnNp 7/G8 76
@ THRLE MEH IEAE BILTS BLTWEEN FLANGED JORAUE TUSE AND (O FRESSION
LI DN EACH SIQE JF FHIL TUTN WHANO CHEANIL IV PIWN- DIRECTION
YHTLE HARL ABAINST STCE SPEL EASE ALL QIR FRONY FITH ISHICK STACrs
AND, FALSE WHEELS YNTH SEICH STAUTS ARE FLLLY COMPRESS Ep, ToRN
720 PPELD FITTING

FLANGE ON £ACH WIFM GEAR _BIX /N UP DIRECTION UNTIL ALL Losr MOTION /5
TANEN &R _ BOLT UF MATING HOLES /N DPEAATING SHAFT FLANCES. LOWER
607 SUPPORT TUSE WHELLS NI, SHICH ISTHYTS ARE FULLY EXTENOED PREIS 1N ON S7 207 AND

—ANYCHLE SHIULD JPEN ABOUT Fg. CHECH Fuhty CIMPRESSED Pasizrion A6
HNUCHLE SHOGLD REMAIN CLOSED.

AL WHEEL RETY TIA
MECH, DWGE /26850 (REF)

. AN380-3-3 .

AN IEO~5/6(2)

96/3 ASSEM. _COUNTER SALANCE

ANE3-8 (1)
ANE#-8 ()
AN D80-22@)
ANI60-2/6 (1)
ANSEC~/0 ()

/208! (REE) rF1T7rInG !

/——-————/205;3 (REL) Bt ri/Ear
f

D606~ 2 @) BUSHING

ANre-27 (2
AN 31079

AN380-4-4 (2)

ANV E~
AN310-5 &)

ANI80-23 (
ANDBEC~S/S

R

3218~ G LLY SIMOOTH AlRPLANE
TIRE & TUBE(GOODRICH)- RiM
WIDTH &"x's FL-HE
WFLATION PRESS. 25p.s.¢.

LANDING GEAR

INSTALL ATION
MODEL G-2I1A
/12600

Fig. 6 : -

H° (REF)

. —GROUND LINE STATK LOAD

LARRALLEL 7O REE LINE.

Ox 7 WHELL.  BENDIX * /346

/3X3 HYD BRAKE 5200 %% . - 1 .
BRORETANER 394753 .
- - Reporl No. 122/A

CO7 7E5p PIN BENDIX




Page G9

PLAN VIEW OF ELEVATORS & £UPLEE

ELEVATOR & RPUPDER CONTROLS
B MODEL &-2/A |

Beport No._r22/a_|

- Figéaz | .



L ' -  Ffoe /2
E o  p AR ACTUATING

| CYLINDER ASSEN. |
£LAP CONTROL_FRETURN SLRING:

BoLT _ANEZ

NYT AN-3/0-2
COTTER AN3Bo-2-2

WING FLAP
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