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WING ARKA. __ _2458 SQFL
MOTOR o RANGER 6-4
200 H.P AT §
WEIGHT EMPTY =~ ... 330
USEFUL. LOAD
CREW 8 PASSENGERS  (4) §80*
GASOLINE (100 GALS) (108 GALMAXIEQO®
ol $1_GALS) 539
BAGGAGE G MISC, 0 i7°®
TOTAL= 1330
»

STAR INGIDENGE= 0°—f- 1

X‘ﬂﬁ

Figure2—-¢ { Arrangement
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g SECTION II 5%
. SHIPMENT OF AIRPLANE ~ -

A. PREPARATION FOR SHIPMENT

In preparing this airplane for shipment, the following general
procedure 1s recommended. The propellers, radio masts, outer wing
panels, rudder and elevators, should be disassembled from the hull
main wheels and tail wheel retracted into the hull, and the units
packed in one shipping case. See Section III, ERECTION PROCEDURE

B. SIZE OF SHIPPING CASE
_ Douﬁle JPlaﬁked Overseas BoX.
Outside Diﬁénsiohs - 31' x 14'10% % - 10'4". 
Gross Weight - 15,700 1bs. (Approx.)
C. PACKING
The usual precautions should be obserfed in packing the various

_ - units, such as wing panels, tail surfaces, etc., making sure that
i surfaces in contact with parts are suitably padded.to prevent damage:s

In supporting the hull with landing gear retracted, take care to
see that special cradles which fit the V bottom are provided in the
box to properly support the weight., The cradle should be located
at Stas. #7, #15, and #22., See Fuselage Structure Stations Diagram,
. Fig. #3 and Hull Supporis, Fig. #46., The usual precautions,should
. be taken in lashing down to. prevent shifting-in the box. '




SECTION III

- ERECTION PROCEDURE

motal twin engined, high ving amphibian monoplane.

The hull is an integral




Yollow

Pitot Pressure Blaok ,

" ‘Static Pressure — v——-—‘Blaok - Light Green ,
. Vacuun : . White - Light Greon

" Fuel Vent — Red - Black

HULL
The hull is of metal semi-monocoque oonetruotion. The bottom of the mter '
tight area is covered with .040 and .051 2hST aluminum alloy sheet and the deck;,

: and sides are ,032 2UST., Duprene sealer and tape are used between sheets and.

members at all water tight Jointe.-» Brazier head riveta are uaed for fastening.

wheels and tail vheel,

The arrangement of. the"hull interior is as ’follows: a oompartment in the
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" vertically installed bolts.  The portions fore and aft of the box beam aref

'permanently attached to the hull by extended angdlar brackets and'gap banda.”
_ connectors and angle eplice plates with a series of vertical clevisfholta aa
. button head eteed ecrewa.n See w1ng Aasembly Diagram, Fig.“6.”{'“
f “lapa | - . l o
“take-off These eurfacee, which are hydraulically operated»to ‘the DOWN posi-
3 extend from the inboard end of the ailerons tcﬁthe’hgll., They\are attached to

T
-~

‘Vith hex. heed bolte. All flnp hingee are equipped

R I
'l}‘r 4

- R S ;

D, wmné swucmﬁz& A'I"fACI’MENT

”he wing utruoture conolsts of a conter eeotion, which carriee the engin

,nacellee and the 1ntegral fuel tanks; und the outer wing panele, to which’ar
attached the ailerone, flape end wing. tip floate. T T "7
The wings are of.aluminum alloy box beam.construction,Vmetalwandnrabric
*covered The center eection is covered entirely with metal, and the outer
panels are metal covered forward of the rear bean and fabric from the rear
heam,to;the trailing edge. | SR K
Wing erectden of this airplane is specifically a factory Job, The centerﬁ

section is attached at the box beam to strength members in the body by eight

The outer wing panels are attached to the center section box beam by beamn

horrzontal hex. head bolts. The Joint between the outer wing panel and the

center section is covered with gap plates -fastened with corroeion reeistant

The N.A.C.A. Standard fabric covered wing flape facilitate both landing and-

tion and returned to the UP poeition by springa within the operating cylindere

" the wing at four hinges by hex. head bolte.

The flap actuating cylindere are pivotally attached to the rear face of the

box beam and are located Just outboard of the hull.éiThey are bolted-in peait_,

TRy

with greaee paoked ball hearul




Allorons ~

Each aileron is attached to the outer wing panel by means of hex, head boits
at the three hinges._ The control horn 1is located near the center of the alleron
span. The push-pull control tube which mates with the horn extends directly in-

to the wing, being faired at this point by a fabric boot. All aileron hinges

ere oquipped with grease packed ball bearings.

If flight testing shows the airplane to be wing-heavy, this condition may be

quickly and effectively remedied by bending the fixed aileron tab in the proper

direction,
%OTE: Cere should be taken not to bend the tab oo severely as a slight de-

flection will compensate for a considerable amount of wing heaviness.
wWing Alignment S

Aiignment is built into the wings, therefore, no adjustment is necessary or
provided,

wing Connections - Miscellaneous

MR
L] *I‘in

All electrical wiring in the wing 18 enclosed in solid wall aluminum alloy |

~conduit, flexible conduit being used at light fixtures and panél connections, -

Wires are individually marked with identification numbers. ' .

The left outer wing panel 1s fitted with a retractable landing light and
motor assembly in the lower surface., Running lights are installed in the left
and rignt wing tips.

Each engine nacelle 1s fitted with a junction box on the forward side of the

firewall., The instrument (main) Junction box, is located in the cabin above the

pllot's head.-

See Electrical Wiring Diagram, herein, for installation of all electrical

units.




s

Alloron Controles in the Wing

The ailoron control in the wing consists of pugh-pull rods and bellcranis .

vhich are cable operated from a central bellcrank located in the cabin on the _

rear face of the viﬁg box beam. All bellcranks dfe fitted with grease packed

tall bearings.

Airspeod Tubing

The alrspeed pitot static tube 18 located on a boom which extends forward

irom the leading edge of the right wing., The lines in the wing to the pitot..u

l/:‘,

'stafic tube are~3¥$5 dia, 5280 aluminum alloy tubing connected by aluminum
+alloy compreésion fittings. They run through the leading edge to the hull, '~

Drain. tees are located on the front of the right éngine nacelle, Just below ”

the master switeh, ' | R T
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E. WING TIP FI.OAT ATTACHMENT

The LO5 pound dieplacement wing tip floats, of standard lines and construc-A :
:tion , are attached to the outer wing panels by two vertical etruta and atream-o
‘11ned tie-roda. The left and right floats are 1nterchangeable. ﬂ

To aasemble the wing tip float, first attach the struts and the fore and. aft
tie-rods to the float, then attach the assembly aa a unit to the wing panel
-Inatall the tranaverse tie-rod bracee. Adjust the tie-rods as shown on Fig. 7 :
in order to align the float., Lt o | . L

The flogtb are provided _vitﬁ drain plugs alo‘ng‘ the keel ,' one‘.'at.‘_ the Lcen.'t'erf-..'.

and one ‘at the rear.
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F. TAIL SURFACES - STRUCTURE AND ATTACHMENT

The. tail ﬁnit, comprising a cantilever fin with hinged rudder and strut-:

braced stabilizers with hinged elevators, is supported at the aft end of the *
bull., The rudder and elevators are readily removable. -

rin

n—

The built-up frams, of stressed skin aluminum alloy, is bolted to the hull,

Audder

Thé rudder 15 a fabric covered internally braced aluminum alloy atructure, ,:

| ,.o.‘ded with three hinges fitted with grease packed ball bearings, The upper .
c*noe is bolted to the rear beam of the fin and the two lower hinges are bolt--':”
ed to the sternm post. |

A {airlead fitting is provided on the top of the rudder for ihe radio
anvennsa. |

The rudder 1is fitted with electrical conduit and is wired for the anchor
and running lights,

The control horn is rigidly attached to the rudder and cannot de discoﬁnect-
cd winen removing this control surface from the airplane. The control cabies,  ‘j
tab control shaft and electric wiring should be disconnected when.removing‘thei;
rudder, ' : - o
S:abilizers

The stabilizer, which is the seme type structure as the fin, is attached to .,
‘tho bull at Sta, #30 and to the stern post by hex. head bolts, The stabilizer |
brace atrute, located below these surfaces, are attached by atandard hex, head |

5f bolts,




; Elovators o
;9 . The fadbrio covorod 1nternally ‘braoed elevatora axre providod with four e
) . removed 1ndiv1dua.ll.7.'f  ‘! . ’
. ' Balances ' ‘ |
- The ruddsr and elevators are statically dalanced.'.
- _T_gﬂ , o ' o ', '
oo ruddor and 1eft olevator are fitted with trimming tabs, vhich are
_ sontrollabdle from the cockpit, |
' The right elevator tad is interoonnacte& with the wing flap control and ‘
{ - ' operates in conjunction with 1t, Thnis tab is lowered with the wing flapa thuB
) : counteracting "nose heavineas vhioh is consequant to uing ﬂnp operation.‘
j' Tab Controls - General Notes o i '
) Rlevator Tab: | Handorank Clockwise“-‘lfose Up
L Fudder Tab: Handorank Clockwise -noéé Right .
d . ' Radius of Movement - Control Surfaces 2 l -4

Rudder — Right 27- Loft -

. . EKevator — S 50‘ Upt

~ Adlerons - 20° Up.

1&0’ Dowvn

Plaps . - - 0% €0 -

s Elevator Tab - Loft — 100 Up - 29° Dowm |

- Elovator Teb - Risht —— . 0*Up ' 29° Dovn'.
- 22¢ Right  23° Left

Budderl‘ab
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12570 ELEVATOR MASS BALANGE INSTAL
AN33Z _ BOLT 4

AN3"36___80LT 3

AN3IOS  NUT E

AN96010__WASHER _ (8)

AN3B02C7 COTTER _{8).

FASTEN 1727510 FIN SPAR & 17259

Y. HORN BRACKEY TO_STAB. REAR SPAR WITH
N3-S BOLT 4)
N34 BOLT 4)

17275 FIN ASSEM

FASTEN 1727510 FIN SPAR 8 (7259 ELEV,
HORN_BRACKET TO STA®32 WiTH

AN 6 BOLT {4)

AN3-5 BOLT (4)

FASTEN 172756 FIN SPAR
TO_STAB. FRONT SPAR WITH
AN3-4 BOLT {6}

(7275719 FIN FAIRING

AN3802CZ_GOTTER
AN’ 16 WASHER
e

17256_$TAR. STRUT WITH o
4 ¥4 PK TRUSS HD. ST SCREWS (2

72672 Hil )
AN4-57 T p
S 8oL Vs

AN3BO2G7 COTTER—— .~
17256 STA, STRUT - e =
AN41I1 BT

a3

"

—~

X

v RUDDER

29"

17268 __RUDDER TAB ASSEM.
RSTEN TO I "RUDDER WITH
ANS268°6 SCREW (5}

172702 ELEVATOR STOP (SEE VIEW A)

17270-3 ELEVATOR STOP (SEE VIEW A)

72701 _RUDDER STOP  (SEE SECTION B-B)

ng ELEVATOR Tag - - /
FASTEN TO 17252 ELEVATOR WITH

ANS526-8-6 SCREW  (8)

\ (7250  STABHIZER ASSEM ~

17252 ELEVATOR ASSEM.

"\ (72602 ELEVATOR MINGE BRACKE

AN4-32 BOLY
ANNO-4__NUT

AN3B0-2C2 COTTER
AN9GOWI6__WASHER (2)

Figure 8 — Tail Erection Diagram
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Figure 8 — Tail Erection Diagram
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SECTION IV

. SERVICE_INSTRUCTIONS

"5 A, POWER PLANT
- .
ST Engine Installation :
- ';'.‘_ ' The Ranger Model 6 1+1+OC 5 direct drive , ‘six cylinder, inverted , alr cooled

enginea are 'rated at 200 B,H.P, at 2450 RPM at sea level and 150 B.H.P, at -

2300 RPM ﬁ-om l600() to 7000 ft., using 87 or 91 octane fuel. The recomanded

maxinum engine speed at cruising, O to lbOC)O ft., is 2150 RPM. )
S Pl S T
| " 87 octane, Spec. AN-F-25° S
91 octane, Spec. AN-VV-F-T76-h
Grade 1100, Spec. AN-VV-O-hh6
)_ i , For all information relative to the care, maintenance ) .inspection and lub-a:g:
rication of the enginss, refer to the Inatruotion Book for Ranger Aircraft En-:
] =._ gines. . - T | PN
oE j _ Engine Mount |
. The engine mourts are constructed of chrome molybdonum-steel tubing and are

~

connected by six bolts to the wing center section box beam. The mount ia pro-¥4

5 }" - :
, = vided with four mounting bracketa ! shock absorber bushings and pressure plates ,
» o comprising a resilient mounting for the engine assembly.
‘ All bolts and nuts ahould be carefully cheoked for tightnese at the stand-

N - ard inepection pariods. {' o .._.

 Exhaust System R - ” o g - _  ~-

The exhauet ayetem on each engine consista of six short stacks with flanges IR

‘leading 1nto the manifold unit and exhousting under the ving to the right of the
nacelle, A cowling muff is provided over the oxhauat manifold permitting hot; -' '

air pick-up for ooiburetor'air preheat, A tubo 18 wolded to the exhaust mani.



23
fold for carrying heat to the cardburetor hot spot. A heat intensifier tube, in

each exhaust manifold, supplies the cabin with heated air through a'cockpit con-

trol valve unit,

tarting System

The englnes are fitted as standard equipment with Type E-80 Eclipse Electric
Starters. The starter push buttons are located on the Electrical Panel. For dbé
talled information regarding the care and waintenance of the starters, refef to

Eclipse Corporations' Instruction Manual,

An outside powef plug 1é installed inside the cockpit on the bulkhead be-x‘
i hind the pilot's head, thus makihg provision for connecting an external power
source for starting the engines and checking electrical equipment,

Engline Controls

The dual throttle control quadfanttis located Just forward of the Upper Con-
trol Panel and the mixture controls are on the Upper Rear Conﬁrol Pénel; Thesgf.
Icontrols are connected to the carbureﬁore by a system of push rods and torque.
tubes. The torque ‘tubes run inside the leading edgé of the wing to thg nacellés
and the push rods are located in the engine compartments, The adjustable pusp
rods in the nacelles connect the- torque tube lever arms with'tﬁé carbureter
levers. | |

The throttles are arranged so that the engines may be throttled individually
or simultaneously. Their movement is conventional; i.e,, Forward - OPEN and Aft-
. CLOSzD.

Tﬁe two wobble pumps, two tank shut-off fuel valves, and the cross flow fusl.
valve are operaﬁed from the Upper Rear Contfol Panel by torque tubes. The cross
fiow valve is located in the left engine nacellé; and one wobble pump and shut-
off valve are installed in each nacelle. | .

The carburetor air preheat contrpls are located on the‘left hand side of the

Upper Rear Control Pansl. These controls are connected to the preheat mixing



\f'levers into the topmost section of the control alots, which are marked CUT-OFF;‘.

‘.' pl&teﬁ .

Idle Cut-Off Unit

This unit providea for stopping the enginea by moving the mixture oontrol ,
, G T

and are painted red. . )
. Pfime;e ” 'u‘;;
Priming is accoméliahed by means of a Priming Pump Control Handle at the
':lover left hand side of the Main Instrument Paﬁel. Fuel 1s taken from the sys:é 
" tem on the ca?buretor side of the left engine by-pass relief valve and distri-?i;v

buted via the pump and tubing to the cylinders. The pump control handle ahouidi?n

:v'be rotated to the left to prime the left engine and to the right for the right

";:iﬂ engine. The left wobble pnmp must be Operated 1n order to aupply fuel for pump

- are vooden, with metal'leading-edges and‘tips,;and are 82 in. in diameter with

:L ‘:a 72" pitch at 3/k radius.

~ priming.

‘. Englne Operaﬁion

For englne operating imstructions refer to the Pilot's Handbook for this air-
plane, . R

3

- Propellers

The two-bladed propellers are fixed pitch Sansenich_ModeL'82-RS-72.' They -

Temperature gnd humidity pbnditiona'affedt wooden propellers even after
:'short periods without usg."The.bladee will'aomatimee warp slightly and nqt .
alike on-either side thus‘changing the speed characterietics_of their respect-¢:- 
ive engines; This is the probable explanation if 6ne éngine does no; turn‘up f?f

as fast as the other, and normally does not indicate a power loss. Several

hours of running will ueuall&'bring the propellers back to their former speed.

e
T
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‘It 1o the usual practice on tw;n engline airplanes to synchronize the speed of

. _the engines by their sound, even though the tachometer "readinge mayv'be'énghﬁlylf"

" different. -

If the propellers change into steeper pitch (slower epeed ) , the RPM limits

snown on the "Power Output Table will exceed the Ranger Afrcraft Engine Company s,;
g t:i-'.. mmimum and recommended cruising limits ,» therefore lower RPM's should be used.': :

This condition may be checked by running at full throttle in level flight at

2 fj—;g_ 500 ft. for geveral minutes. If the RPM's are loss than 2500, reduce the RPM
.. in the ta‘ble by the number of revolutions Llost.
With manifold pressure gages, it is only naceasary"to follow the Manifold :

" . Presgure column on the following table:

/
i
4

POWER OUTPUT TABLE

_M D ———g e e
'[Emmnm © LEVEL . :

)+ IFouER | FLIGHT 0 2000 ~ k000 6000 8000
U ax JREM < 2260 | 2300 | 23%0| 2350| 2370
TSR * | “Man. Press. 23.5 | 23.0 | =225 22.0| 2.5

g R /

|Recom'd . . | RPM | 2150 | 2180 | 2200| . 2225 2250
623% Man. Press. - | 22.0 21,5 21.0| 20.5/ '20.0

Econ. RPM ‘ | 1975 | 2000 | e0e5| 2050 " 2075)
S50 | Man. Press. 19.5 19.0 | 18.5| 18.0[ 17.5

The seat of the propeller hub on the hudb cone ahould be checked every lOO




. pairing of New Probollere

.iiﬁﬁ' =14 .~ To prevent ‘this, it ie ouetomary to run-up a new shipment of propellere and rate
their static RPM's - : , o 'ffi
The prOpellere ‘should be run-up to maximum RPM on the same engine one after

the other, as faet as they can be changed so that the aame test conditions will

» prevail. The plane should be -cross-wind to avoid the effect of the wind. The

‘average maximum RPM of all the propellers in the test should be calculated, and _

n;f lthe plus or minus revs from this average should be listed for each propeller

::?, and painted on the hub for reference. If six or more propellers are used for ﬁ?f3

such a run, the average should be reliable for eompariBOn with‘oﬁher test runaf
urder different dbaromstric and>temperature conditions, That ie;ithe,ratinge(i
:> ;v above or below the average of one run are comparable with the above or below }

ratings of another run, even though the averages (due to variable test condi-:
" tions) are different ‘ .
| In assigning propellera to an airplane thereafter, they ahould be matched?
s 7.7 in pairs with equal ratings as cioeely'ae possible. Seleceione not more than:
:} RS >20, or at the most, 30 revs apart should be made: | |
'E?f: If speed is desired, choose propellers with low RPM ratings, and keep the

7. crulsing reve lower than shown in the Pilot's Handbook, If quick take-off 1s

., desired, choose propellers with.high RPM ratings and when cruising, TOYs may .
z “"ibe used aligntly above the tabie values, N j_‘ o o Uk
Carburetor Alir Intaks System . -
- The air preheat mixing chember, mounted below the updraft carburetor,-ie";
i’ g ‘ i" fitted with a valve arrangement, whioch coneiete of a mixing valve and lever.

o Thie unit is operated from a push-pull control "T"’ Bandle, located on the Upper ?ﬁ'g



® Rear Control Pane}.. Pull forward for hot air then rotate to look in position.
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o enginee to be run eimultaneouely from either tank.

it out of the system, will return engine operation to normal.
- and that three valves should not be ON at once if the fuel is very low.
- The fuel preeeure relief valve ie aet to maintain a preesure‘ofve-l/a to
. 3-1/2 p.s.i,
L Rl L |
;" " - Use - 91 octane, Spec, AN-VV-F:776-h
" 7or - 87 ootane, Spec, AN-F-25 |

. the wobble pump,

B, FUEL SYSTEM

Each fuel gystem coneiete of an integral wing tank, tank outlet strainer, ff

‘tank filler, wobble pump and strainer, electric fuel quantity gage, fuel pree-'¢'

The fuel system is essentially a eomplete,separate unit for each engine,:v Ee

and 19 normally used as such with each tank feeding ites own engine directly. nA%e
T%ere is, hovever, a oroass-flow connection with a ehut-off valve, enabling both

To do this, the valve on =
the tank not being used should be closed, If three valves are open and one of |

" the tanks ehould run dry, air-will enter both syeteme, reeulting in momentary

failure of the engines, Closing the valve on the empty tank, thereby cutting

TANKS j

.. Left Tank 5h U. S. Gals.

5k U, S, Gele.l.“

*" Right Tank

The control handles are‘looated'on the Upper Rear Control ﬁ‘;,ﬁ“ i

Penel, . AT R




_‘ ")"

o trol Panel.

i -Strainere & Drains

i

.‘:. “3.“.+‘

The cross-flow Valve is located 1n the left engine mcello Just outboard.

o of tho wobble pump. . Ite oontrol handle is a_leo located on the Upper Rear con- :

. ,‘,

The fuel etminefe, located in each engine nacelle, can be drained directly'

- to the ground. These units ehould be drained every day before flying. :

L d

- 18 located at the base of the tank sump.

CAUTION: WHEN IT IS NECESSARY TO PRE- HEAT THE ENGINE OR DO ANY FLAME .

Each tank is drained mdividually by means of the fuel system drain which ‘

WELDING AROUND THE ENGINE COMPARC[‘MENT THZE ENGINE BHOULD BE

E 5. and the Possibility of moisture condensing in the tank is largeb' eliminated

B 1s to be parked in & wvam hangar, as the gasoline will expe.nd and OVerflow
througl} the vents, A Lifty degree difference in temperature will cauee an ox
,_;'paneion of about 2-1/2 gallong Per 100 gallons. |

'A,. CAUTION: BEFORE FILLING THE TANKS, MAKE GERTAIN. THAT THE AIRPLANE IS

e m«: PLANE IS REFUELED'FROM A TRUCK, GROUND TH: TRUCK T0 THE

" -~ Filling Tanks

Fuel tanks should be filled before placing the airplane in the he.ngar Tzus. ’.

~ has two advantagee, the danger of explosion due to vapors in the tank is reduced‘i

The tanks should NOT be filled to capacity in cold weather if the airpla.ne

PLANE THE BOND BETWEEN THE HOSE ’JOZZLE AND PLANE MUST BE



Fuol and Vont Lines ' St

See Fuel System Diagram for sizes of 11nes and fittings ’ unit numbers 'and

general layout, All solid lines are 5250 aluminum alloy tubing, .

+

Hand Pump Units - IR s L

A Type D.2 wobble pump 19 located in eaoh nacelle directly ahead of the firen.

wall -They are Operated by thelir rospeotive oontrol handles s on _the Upper Reé,zf'
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A

C. OIL SYSTEM
The oil wsystom for cach englno conslots of a single tank, 5" dia, oll cool-
er with automatic thermostatic controi and check valve, system llines with flex=

ible connections where required, drain plug, oil pressure and oil-in tempera-

tu'e goges. |

(=

01

Use Grade 1100, Spec. AN-VV-0-Lki6

Tenxs

The tanks are provided with filler caps equipped with sounding rods and.

drain plugs with tubes. They are installed on the wings Just aft of the fire-

wall,

Capacity of each tank - 3% U. S. Gal, -

roaming Space of each tank - 1 U, S, Gal,
011 Cooler |

The oil cooler 1s installed outside of the engine cowling and is attached

to the engine mount tubes. Air for the cooler enters through a scoop on the
left hand side of each engine cowling and exits. at the aft end of the 8CO0D.
Toe thermostatic oll temperature regulator, attached to each cooler, is cor-
rectly set at the factory and.normallf requires no attentionﬂ;

Pressure Relief Valve

The oil pressure should be maintained within the limits set by the engine-
zanufacturer. It is regulated by adjusting the oil pressure relief valve loca-
ted on the right rear of the éngine crankcase.

0il Pressures - p.s.i.

Maximum - 70 ‘ Minimum Cruising - 50

Desired - 69 * Minimum Idling S -15



Drain Plugs

Boforo 1‘1111;18 the tanks, ohpok to gee that the‘ drain plugo are lockwired 1r;
in the closed ‘poeitipn. ' | | .
01l Linoa -

All lines are 52S0 aluminum alloy tubing, comnected with flexible tubing -
NAF Typé (Neoprene) and stainless steel clamps, |
0il Geges |

The oil<in ’t‘emperature and oil pressure gages are located on the Maiﬂ :

ins'cmment' Panei .
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- proper connections at the Junction box terminals,

L1

D. ZEL:CTRICAL SYSTEM

The electrical system consists of wiring, conduit, Junction boxes, battery,;i’

generator with cut-out and control box, distribution panel and switch box,

switchea and lights.' The system is a single wire ground return type supplied -
by a 12 volt battery and maintalned by a generator. An-outside power plug, for -

connecting an external power source, is installed on the bulkhead immediately .

aft of the pilot.

Wiring -

All wiring 1é.carried in conduit with Junction boxes located at the distri-
bution pointé thus providing a completely ahieided circuit, Solid wall aluminum
alloy tubing is used throughout except at light fixtures and special points

"where of necessity flexible tubing is employed. All connections are made with
standard aluminum alloy conduilt fittings. Wires are individually marked with -
identification numbers. Refer to the Electrical ‘Wiring Diagram, herein;'for_A

.
\

Battery

The 12 volt, 34 ampere hour, Type S-3h battery 1s in a speciel container in f

the after section of the right hand engine nacelle. The Master Switch must de - .

* ON In order to operate any of the electrical units.

Generator

An Eclipse D-l-509-9,generator is installed on the right engine. The',.,‘»  
generator control box is installed beside the battery.

Qperation'of the volt-ammeter switch will show generator output and the.- f};_

~condition of the battqry;,':"zl. f o {  fj;:ﬁj;:_




')

fasteners which secure the door.

which are installed on the Upper Control Panel.

L2

Diatfibution Panonl and Switch Box

The distribution panel and switch box, located on the lower left hand aide |
of the Main Inatrument Panel, contains tho following. : 5 ?{; ‘ _{vf:fif7";7"
' . Switches ] Bhoostats L o 3
" ‘Anchor | "'f_' - Campass
Navigation o “‘Cookpit'
Pitot Heat | |
Generator
Fuel Gage
Landing Light  °
Starter
The panel also provides clearly identified housing for all fuses with their .
proper amperage plainly marked below each receptacle. 'Spare fuses and bulbs éra* 
stowed in holders fastened to the inmer face of the door at the bottom of the;= ;,

switch and fuse box. To gain access to the‘interibr of the box, turn the:,

Lights

. Interior Lights

The Mein Instrument Panel 1s indirectly 1lluminated by 2 Griff-Eo lighte S

Separate lights are provided for the compass and Landing Gear Warning
Indicator, ' a ; ‘ S : '
The cabin 1s i1lluminated by -a- dame light.

Exterior Lights

Anchor and Running Lights

The anchor 1ight is installed at the top of the rudder. Wing ruming lights

are installed on the right and left ving tips. A tail 1ight is located on the ‘

' trailing edge of the rudder.



3

landing Light

A Grimes ST-§5O motor operated landing light ie located in the lower surféce
of the left outboard wing panel. This light is controlled by a four position
ewitch on the Electrical Panel. The switch positions are OPEN, LIGHT, RETRACT,

and OFF.

Thé gear box and the packing in the two hollow gear shafts should be lubri~-
cated with 10-15 drops of Pyroil every 50 flight hours.
The lamp should not be burned continuously for more than ten minutes at any

one time. Operation for longer periods may cause the light to smoke the re-

- flector. ?eplace the lamp after 100 hours total burning time as its efficliency

decreases rapidly after this periocd, The silver reflector should be cleaned °

only with cotton saturated with kerosene, then dried thoroughlf with the seme

zaterial.

Maintenance

Do not use acid core.solder on the system wires or bonding. A rosin core ‘
solder should be used under all circumet&ncesa' Be sure to replace all bonding -

wires. Paint or other protective finish should be removed before bonding and

soldering.

. Keep battery terminals clean and - coat with'a corrosion resistant greaaé.ﬁ?f 
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E. INSTRUKENTS

The flight and engine -instruments, except the hydraulic pressure
gage on the Upper Contrcl Panel, are located on the Main Instrument

Panel, The followirlg instruments

airplane:
Airspeed Indicator
Altimeter

' _Rate of Climb Indicator
Turn aﬁd Bank'indicator
Clock |

. Suction Gauge
Tachometer
Yanifold Pressure Gauge
Cil Pressure Gauge
Fuel Pressure Gauge
0il Temperature Gauge
Hydraulic Pressure Gauge
Volt-Ammeter

Compass
Pitot Tube

The altimeter and the climb

static line.

Kollsman
Pioneer
Kollsman
Pioneer
Kollsman
Pioneer
Eclipse
Pioneer
Eclipse
Pioneer
Kollsman
U. 8. Gauge
Kollsman

"Pioneer

Kollsman
U. S. Gauge
Manning, Maxwell & Moore
U. S. Gauge
Manning, Maxwell & Moore
U. S. Gauge

Manning, Maxwell & Moore .

U. S. Gauge

Manning, Maxwell & Moore
U. S, Gauge

Western

Kollsman

Kollsman

and equipment are installed in the

657BK~08
1426~1AE-A1
K671 BK-010
1555-2J-A
613K-023

1634 -1M-A1 ,
1722-1AR-B1
1722-2V-A2
3310-2A-A
3310-2A-A
9702
AW-1-7/8-21H
218-01
2000~2B-C1
788X ~02
AW-2-3/L-14C
6711-17

AW1 -7/8-14AX
6711-20
AW~17/8-15Q
6642-30
AW-1-7/8-208
6930-236 -
AW-1-7/8-17BL
506

758

518B-01

indicator are vented into the airspeed

A non-magnetic srew-driver, for the adjustment of the compass, 1is
mounted on the inner face of the bottom door of the electrical switch -

and fuse box.



_ Vacuﬁm System

The engine driven Type B 2A vacuum pump, installed on the left engine,

; | operates the Turn & Ba.nk Indicator. The instrument line is connected to a -

.

" a constant load of approximately 2" Hg. necessary for the proper functioning of '

.~ this unit. A check Valvn is 1nstalled in the line, immediately forward of the j
. o il
firewall. The pressure lead from the pump 13 connected t9 a centrifugal oil

aepamtor mounted above the pump which returna the 011 to the engine crankcase

"and exhausts the air ccmbinad. with the remaining oil vapor througn the louvre
‘at the top of the nacells. ' ‘ ‘
Maintenance | | -

. Remove and clean the oil separator‘v‘i'gh gb.soline every' 200. hours. The -
screen in the Twn and Bank instrument should be kept frgé of- dust to 1nsx~1‘re..i

proper operation, -

£ : Inspect the Lord mounting bushings on the 1netrument panel periodically a.nd:




jound juswnijsuj uipy — g | 2inb14




+ 1ONINGD @vi wsuonw o

———

LHOId 3sON *

-

P Aited

NS

~0Z ——).

\uzich.
- s
N..lllllull e

$87T 006 AV 13

[eund jonquo) saddn — 44 ainBjy

L I0mNes . avy voLvARIE

f(\
dN 3ISON

[¢E D 1]}

ASN NENM AWO aRsn
36 0A SIHIAVYI a3n

SAHIIVY a3y
3SN ¥aAaN

SNTNIVA




[2und jo4juo) anay seddn — o s4nb1y

- wFTs-ral

t ] ” i
A os e s - SR Wk et
A Qv ISt ONa AOVERI M

- LIVEIMY KTNSENY

RIETREFS

2281

~<Tx¥ UEQRV LLOX

3.

1
d
]
a
d
E]
8

e
oI Ving

o g
¥IV  HOLIYABYYR




" HYDRAULIC SYSTEM - :

The Hydrsulio Syetem consists of fluid ) fluid reservoir, an engine driven

aesemhlies and a pressure gege.

’ - Fluid

:-, ; The fluid used in this system is MINERAL OIL (red color), Spec. -339. The

e’ , A f-“luid reservoir is located in the left engine naoelle aft of the firewell and the“.
- oapacity is approximately 3/k U, 8. gal. - | R !

RIS :—"; The fluid is ocirculated steadily by the Pesco engine driven pump which is A

Ai'i.;'-'i.attached to the generator drive of the left engine. Should the pump fail or if
:jthe engine is not operating, the emergency hand pump ) located on the floor at L

’ | : .the left of the pilot s seat, is used to supply pressure when ‘operating the vari-;.--"

R 1

. ous actuating cylinders. Approximately twenty-four (21&) cyolee of the hand pump
“ are required to operate the landing gear. . - o ' SURE:

Pressure Relief By-Pass Valve

R A FREUE N TN

w
’

" The system pressure relief by-pass valve, loceted 'behind the Upper Control

»

LT 4
:‘;.:.;V:.'“ﬁ, .
L A IS

v

" Panel, 18 set to ‘open at approximately 950 P‘s 1' -

Selector Valves

. These units are direotiona]. valves which determine the end. of the particular

;:--cylinder vhich shall receive pressure ’ and the.t which shall he exhausted, i. e.,

: "*5 in which dirsction the piston will be moved. The wing flep control valve is

" mmounted at the right hand side of the Upper Control Panel end. the landing gear

= --;.c0ntrol valve on the left hand side. These valves sre oonneoted in series with
B i4§§f7the main hydraulic lime. Lo L ‘f: .

P , . The. landing goar valve 18 a four ‘port, two-vay unit operating the main wheels |

end tail vheel aotuating oylinders. In ths 'NEUTRAL position, there is free x’low

. }
. 1
. o e



In the DOWN position, the pressure 1s directed to actuate the

‘,'7;through the valve.
PRE cylinders, the oil from the free side of the aotuating plston being returned to

\the hydraulic fluid reservoir. In.the UP position, the pressure is directed to

‘;{f raise the landing gear, egein returning the oil on the non-pressure side of the

. ?{;ﬁf?fzi.pieton to the fluid reservoir.

The flap valve is a three port, one-way unit., In the NEUTRAL position, there

. 'is free flov through the valve. In the DOWN position, the. pressure is directed :?
3if;: to lower the fleps, and since these actuating oylinders are single acting, therej;
E."f’F {8 no oil return "to the reservoir during this action., In the UP position, there

18 again free flow through the valve, and the flap cylinder port is open thue

h'?: "permitting the spring return action of the actuating cylinders to return the of
'i‘f'to the reservoir as the flaps retract. | ' 4!
i In order to prevent too rapid retraotion‘of the flaps, there'is a restrictri
‘-:g;: ing orifice installed in the flap port; however, under pressure during the- lower-ip
) | . 1ing of the flaps, the action is rapid. '
T ' In normal operation,'the time to complete the raising or lowering of eitherii't
; ‘f;\~flaps or landing gear is 8o short that there is no need to latch the valve handlee

“:1in the operating poeition, hovever, latches are provided to retain the handles Ju

Avnen emergency conditions require use of the hand pump, thus freeing the pilot'
.ﬁ*fjﬂ'% hand. These latches should NOT be left on after the completion of the operetion

" or vnile the engine pump is running. In the case of the landing gear valve, this

" would prevent flow to the flap valve thus making it inoperative. In the case of‘
- the flap .valve, thie would throw back pressure to the landing gear valve result

<. ing in uncertain and erratic operation of both main wheels and tail vheel. .

The exception to the: #hove statements‘is ‘the UP latch on the flap valve'.‘
" bandle. This 18 normally used when retracting the flaps on the ground and does

_ not subject the system to pressure. -

.
P . . -
“i e N . TR
L. . : . N - L
. SR N B ook ”“- P
- - LA . . - - ~
Ve




. Check Valves

a . Two check valves are 1natalled 1n the ayatem, one, located in the ceiling at

A

5 /the rear of the pilot's compartment ) isolates the engine driven pump 1n case 11‘.

=
,;:

becomes 1noperative, and the second » looated under the cookpit flooring at th

.t v
N .

hand pump, isolates’ the pump.
Filter

A Puralator strainer, loocated in the left engine nacelle near the engine
driven bydraulic pump » 18 oconnected into the preaeure line betwean the pump and
the pump check valve.
_ The filter is cleaned by turning the handle thus removing' aludge and dirty:
oil from the Btminor without allowing air to enter the hydraulic ayatem. _-Tyro -
complete turns should be made every twenty houre. e B

v

" The lines throughout the system are solid wall aluminum alloy tubing except.‘;

at the actuating cylinders and the engine driven‘ pump » Where flexiblo hose assem-.

.1-";_‘-. blies are used to allow for xnovenent of the units. The sorew thread on all

S L fittings 1s AC etandard

.I

Preasure Gage

The hydraulic aysten gage is locatod on the right hand sido of the Upper.it

o

"'" $',., ’."'. Y

COntrol Panel. : The gaga regiatora the ayaten pressure ’ 950 p.s.i




- Actuating Cylinders |
| The actuating oylinders are of the single and double acting types as

: :':-'- -follows!

‘Electrolv' \
— Part No, Type

. Landing Gear Double Acting .

LR Tail Wheél Double Acting

. Ving Flaps  coibo  Stngle Acting .

e Single Acting .
) S ¥ . (Flap returned to
. 1 UP position by a
) - spring within the
o ' . operating cylin-
- ders,
" Seals and Packings e
. o R
: : %L Electrol L '
L Item o Part No, . .’ Seal or Packing
*. Main Wheels Cylinder : | S b Seal FLB50-6
. ) L T . Packing ELB6-16A
Ty Packing ELB6-1
7" Tail Wheel Cylinder .~ Seal ELB30-6

" Packing ELB6-16A
- Packing FEIB&-10A

‘Seal ELBL4-21
Packing ELB6-12A

TEND WD N

_ Wing Flap Cylinder

Seal ELB14-21.
Packing ELBlh11l
Seal ELB50-12 °

" -Pressure Relief Valve :

Seal A-251k

Seal A-2250
Seal EIB1L-13 -
Seal A-2482
Seal A-251k
Seal ELBl4-13
Seal A-2482

Seal A-2250 - .

. Boal A-2496 .
. Paoking ANG227-15

HE PO UUIW T
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G. LANDING GEAR  _ -
Q) This airplane is equipped with hydraulically operated Main and Taeil Wheels‘

woich are retracted or oxtended simultaneously by double acting hydraulic cyl-
irders. The operating pressure is supplied normally by the engine driven hyd-
reulic pump or by the hydraulic hand pump for emergency operation. The landing

gear consiets of the main wheels, tail vheel, shock struts, actuating cylinders

and cockplt controls.

1. Mein Wheelis

Normel Operation

The Main and Tail Wheels are retracted or extended by manual operation of

the control lever on the Upper Control Panel.

LEVER UP - WHEELS RETRACT

IEVER CENTER - NEUTRAL

LEVER DOWN - WEEELS EXTEND
C Time Required to Raise - approx. 6 sec. (at flight RPM) o

Time Required to Lowsr --approx. 6 sec. (at flight RPM)

Z=ergency Operation

In the event that the‘engine driven pump 1e,not_operating, the Mgin-and
Teil Wneels may be raised or lowered by opera\ting the hydraulic .hand. pump -
approximately 2k strokes are required to retract or extend the landing gear.
Tvo red thumb latches are provided at the right o}.the lever slot .to lock the‘
ianding gear control lever in the desired operating position, enabling the
pilot to have one hand free if hand pump operation is needed.

CAUTION: THE RED 1ATCHES SHOUiD BE USED ONLY' WHEN OPERATING THE HAND
PUMP AND RELEASED IMMEDIATELY AFTER PUMPING, OTHERWISE, THERE

I8 KO FLOW THROUGH THE VALVES AND UNRELIABLE OPERATION OCCURS.



€

Time Required to Baise Wheels - Approx. 30 Sec,

Time Required to Lower Wheels - Approx. 30 Sec. , “

Safety Devices

Inspection Windows

Located at the top of each wheel pocket. The hinged cbvere of the wheel
pockeis may be raised for camplete inspection. '

Warning Instrument

This metmment, designe(l to help prevent 1nad.vertef1t landings with the
Landing Goar 1n the incorrect position, is located at the top center of the
Main Inetrument Pacel. The signal lights when the right engins 1is throttled:
below 1550 KPM. In the event that the wheels are neither completely UP or
DOwn - DANGER WHEELS 18 lighted; if the wheels are. in the retracted poéition -

-

wABr.S UP 18 lighted, and if they are DOWN - WHEELS DOWN is lighted.

Landing Gear latches

Spring actuated latches are installed on the main wheels and tall whoel
assemblies as a precaution against their inadvertent retraction while on the
ground. Inspect the latches frequently to make sure that thsy are functioning
properly and are protected by a coating of corrosion resistant grease. .The

latter is very important in salt water opération because of the carrosive

action of the salt.

wheeis, Tires and Brakss A
The main wheels are 7.5" x 10" Hayes #G-3-45A, the tires are 7.5_" x 10" -

6 ply, heavy duty and the brakes Bayes #G-2-201 Expander Tube.

Warning Light Adjustment

The Landing Gear Position Indicator Lights are operated by & micro-switch
and cable system located under the upholstery on the aft pide of each wheel

pocket, ) ST L



The micro-switches should be set’dy their adjusting nuts so that the .

_ Wheels Up or Wheels Down Light oomes on Just as the landing gear htchea‘clos-q;-'

ion the cable will travel approximately one-half inch.

Note that during rgtract

-, before the latches open._;.‘, It 1s permissidle that the Wheels Dovn Light may coxi:- :

tinue to show during the fizjsf. one-eigh’@h inch (1/8") of this motion prbﬂdié@

=% that, vhile the wheels are lovaring,"'it 'doevs'novt'zlcomp‘ on before the lla'f_,ch_es'

v
Tw—r

TR

3

9
Y
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Figure 29 — Main Wheels — Fully Extended
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Tail Wheel

- rear hull 'bulkhead, Station #22,

' * Operatio‘x L

The tail wheel unit is retracted or extendsd aimul’caneously with the main
L ‘wvheels by the double-acting hydraulic cylinder vhich is ¢ontrolled by the land-
’ ing gear selector valve. This motion is accomplished by mesans of a chain Vi;ich
_runs over a sprocket fi_ttad to a compfeasion link and attaches at both enda".f"ibofv,ﬂ

a bellcrank. - The bellicrank is actuated by the hydraulic cylinder.
An sutomatic spring loaded hook type latch locks the strut when closed
thua preventing the posaibility of wheel retraction during landing or take- off.'.:.

" Fo separate control ia required for the 1atch , as 1% automatically diaengagea

Jin, . during the initial movemsnt of tho retracting mechaniam.» E

- Caster Lock

evivel type caster in the trailing position. The lockpin is controlled by a

| cable from the lever at the left hand aida of the Upper Control Panel

 LEVER UP - c;xsmumcma S

[
Sy

‘LEVERDOHN-CASTERLOCKED

1ooping 1n landing. !me lock alno assiatn 1n taxiing croaa-vind and up and

. ,dmm steep ramps. LR




Lubrication

pocket affords aoccess for inepectionv and lubrication.. -

AdJuetmént

the Operating chain, the fPollowing adJjustment is recommended° '

"Rotate bellcrank until tail wheel is locked FULL DOWN.
" AdJust the chain turnbuckles until the bellcrank bolt hole is
"1/16" forward of ths bolt hole in the piston rod.

‘Pull piston rod forward 1/16" and 1neert holt through bellcrank

_ With tail wheel in mid-position have chain adjusted until Just

Discomnect pieton rod from bellcrank and push FULL IN, bottoming o

in the cylinder.

.

and piston rod.~




Figure 31 — Tail Wheel Extended
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Snrock Struts ~

N

Bondix Pnoudraulic shock ebosorber struts are of the combined hydraulic and
preursatic type. Inpact lbade are dissipated mainly through the hydraulic unit
by forcing £luid through the annular orifice, the size of which is controlled
by the position of the metefing pin in the orifice. Taxiing loads are carried
mainly by the comproscod alr.

Wnen tho load 18 applied to the strut and compression, starts, the piston
forcéa’fluid through the orifice into the upper chambor where the rising {luid
Levoel counpressos the air above 1t. Whon the strut has mande a etroko sufficient
<o ebsord the energy of the impact, the air at the top expands and forces the

s1u‘d back. On the return stroke a valve, which 1s open on the compression

-
“

'

[6¢]

oxe, i8 closed; and the fluid is forced back from one chamber to another
through small holes. This acts as a snubber preventing quick rebounds.

riuld K < g’Q
Use Mineral 011 M-339, (Red Color), in the struts. The filler plug boss

+3 Located on the (side view) centerline of the strut in such a position that

when fliuld is Just level with the hole in the boss and the strut is in the fully .
ccxpressed position, the correct smount is indicated. A certain amount of fluid
loss, due to seepage past the packing rings, 1is to be expected and the fluld
“evel in the strut will vary according to the amount\of seepage, which may not
te tbe sexe for dboth gtruts. In general, however, the fluid level should be
checked whenever the strut strikes bottom or top with ordinary usage when in-
flated to the proper extension. This indicates that the proportion of fluid

to air has been decreased to a point where tﬁe air does not buiid up sufficient
pressure to prevent bottoming. To check‘tge fluid level, deflate the strut by |
depressing the valve core, - then back off the filler plug one tuxm until all the

fizzing of air and fluid stops. Remove the filler plug and check the fluid




oer

level. This level should be flush with the filler plug hole when the strut 1s

fully comprosscd.

when en empty strut.ise filled, care should be taken to completely extend aﬁd

cozpreso the strut at least two times to make sure that all alr pockets are

eLiminga

‘1zinated before the final £luid check is made. This is unnecessary when fluid

1g added efter the strut has been in service. If the strut is not in place on

tho eirplane when 1t 18 filled, cere must be taken to placo 1t under the same

engular conditions as on the airplane when final level is chocked.

Infiaticn

Due to thne szall quantity of air in the strut and the relatively high pres-

sure required, it is not advisabdle to attempt to measure the pressure with a

gauge. 4nis 1s not necessary as the correct pressure 18 indicated when the

gpocified extension of che gtrut is obtained under the full load. If it 1s

e conveaient to check pressures under a 1ight load, the actual extension un-

cer this load should be noted after the strut has been properly infla@ed under

/ B
the full load. The correct extension under full load is specified on the In-
struction Plate.
£{ther a Bendix Booster Pump or High Pressure Air Bottle may be used for in-

flating struts. For first inflation, the distance should be approximately l/h"

greater than specified as moving the airplane around will cause BOW® absorption '

the air by the fluid. A variation of 1/4" either way for final reading

]
o1 <«

~shouid not be considered of importance. Ad Justment should be made with the air-

plane out of the wind; without the slip-stream from the propellers; and after
the airplane has been moving forward, tail on the ground. Tho airplane should
also be rocked occasionally while inflating to overcoms packing frioction, thus

preventing inadvertent over-inflation. .

After the struts are once correctly adjusted, readjustments should not De




Th

. mado for minor changes, as thic may be due to change in position of airplane,

crange of logd, wind action, packing friction, rolling the airplano backward,
otc. Always check onl& after the airplane has been correctly loadod and hns
been rolled forward with taii down. Do not over-inflate, as hard taxiing and
bouﬁding on contact will'reoult. | . .

The filler plug, which also contains the air valve,.is provided with an
annuliar ring bn the under side of the hex. A soft copper gasket is provided
beawéen this ring and the plug seat on the strut. These seats must be free
froz dirt and marks, and the plug must be seated snugly to prevent air leaks
at tnis point. 1If needed, a new gasket should be used each time £he plug 1is
repinacad.

Alr Volves

o types of air valves are suitable for use in these struts. Both are
speciel types, developed for this purpose, one by Schrader's Sons and the.other
by Diil Mfg. Co. These valves function like those in an automobile tire. The
hex cap provided with this type of valve has a soft metal seat to fu;niéﬁ a'
secondary seal. It should be screwed down tightly, but not so tight tﬁat the
tin seat in the cap is forced inward, thereby depressing the valve core stemr
The cores are replaceabls.

Toe valve core and ﬁhe seat around the filler plug should dbe tested for
ieaks by putting a little oil on these Joints to show the bresence of aif

v

bubdbles.

If the alr pressure is especially high, it is desifable to not over-inflate
strute as experience shows the valve cores are more easily damaged by the re-
leasing of high pressure air through them than in any other way. Under the

pressure ordinarily uaéd, no difficulty results from this condition.




2

&

Packing .

Tne packing used in the pneudruulic strut 1s a epeclal aircraft packing, de-
sigrod especially for this work. Two moulded composition rings separated dy
alurinum alloy spacer rings are used. Oné type of dealign of the packing box re-
guires rings with inside flexible éealing.lips, and the other typo requires
ringe with the flexible lips on the outside.

Sealing onrthe 1ip side of the ﬁacking is accomplished automatically ?y the
nydrauiic prossgfe; hence,any leakage on this side of the packing cennot bde
recedied by pightening down on the packing nuts. However, leakagé past the '
fixed side of the packxing can usually be eliminated by tightening down on the
packing nut as 'the heel of the ring is thus forced‘firndy against the packing -
gland well.

Packing rings, which will, of course, wea% out in qervipe, may be replaced
as follows: . | ‘

1. Release all air from the strut by depressing valve core stem.

2. Remove filler plug and pour out fluid.

3. Unscrew nut at end of cylinder.

L. Pull out piston tube assembly using a slight bumping action to

reak rings loose, if necessary,

5. Remove old rings and replace with new ones.

6. After the rings are installed, tighteﬁ paéking nut down firmly

to provide seal at heel of ring én side opposite lip. The pack-

ing nut is tightened down as the last assembly operation.

Stprage

Struts should be kept in etorage in the deflated condition, except for
short periods or when desired for immediate replacement, as the packing de-

teriorates as much when under air pressure in storage as in service. When



:f(f‘

gtruts aro to be stored for long poriods as spare parts, it 1s recommonded- that

the inside be coa{ed with a rust preventative and that the struts be assembled

without packing or fluid.

It is very important that the rust prevontative be thoroughly cloaned out

before the strut is provided with new packing, filled and reassembled for

gervice.
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4, Broke Ccuitrol System

Standard Hayes #G-3-USA whools and #G-2-201 hydraulic brakes are installed,’
The braks toe-bars, mounted above the pilot's rudder pedals, may be ad- '

L Justed relative to the rudder pedals by‘altering the length of the brake ped&l:’v;

connecting r=ds.

Operating ana Parking

The brexe on each vlanding gear wheel may be applied individually or, they C

rajy be applied simultaneously by preséing on the toe-bars. For parking, -either

brake or bota can be locked ON by raising the knob located between the rudder."-;.":'
Fedals, then operating the brakes. : ‘ » -

Fiuid

Tne fluid used in this system must conform with Spec. M-339 which 1s a

+

[ib o A0 derues

»
.
- ™ o

Minerel 0il =nd 1s easily identified by ite Red Color.

Magter Cylinder (Hayes #D-87-33)

The piston is completely»immer.eed in fluid as the integral supply reservolr =

is connected by ports to the cylinder proper. This prevents the entrance of i : L

air into the line under any condition. The high pressure line is comnected to .’

the head end of the cylinder. There is a emall port Just in front of the
piston cup in the OFF position which connects the brake line to the reservoir

whensever the brake is In the OFF position; thus allowing the high pressure line"!f‘f:_: "' ik

to accammodate 1tself to changes in volume of fluid due to temperature changes =

and slight soepage of fluid.

Any air trapped in the hydraulioc line is very detrimental to brake opera-
tian because 1ts volume will reduce under increased pressure, and thus result o {

in excessive pedal travel during brake operation. LR ;’\'

Flexible lines with necprens lining, are used at the wheels. BSolid linea

are construoted of 5280, 1/4" 0.D. x .032" vall eluminum alloy tubing. The
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Parker triple campression flared type fittinga are so designed that a sleeve 1s

between the tubing flare and the nut.,

Bleeding the Brakes

After the br&ke 1e installed énd ﬁoéurely bolted'to thp torque flange on - !
tho main wheel, all air should be romoved from the drake ayaﬁom by‘remo%ingy
I 8Crow ﬁh)" (See Figu:e}ﬁ)andtxnvwing a bleeder hose into placo, After loosen~
ing the bleeder screw and connecting-tﬁe hose, the brake pedal shquld be put
full on, after'vhich the bleeder screw should be tightéﬁed and the brake re-
ieasged. This'éperation should be repeated, noting that the reéervoir in the.
caster cylinderhis Xept full, because 1f it 18 allowed to became low, air will
be sucked inte the system. When clear flulid comes out of the bleeder hose thus
showing that no air is in the system close the bleeder screw "42" and apply the
brakes., Then with the brakeg applied, open the bleeder screw about one turn,
which.vill allow any air to be forced out of the expaﬁder tube or nozzle con-
nection. After all air is dled out of the brake system, securely tighten the
bleeder fitting "k2" and install the screw "hih‘to keep dirt‘out. When install-
ing a brake, it is necessary to see that copper gaskets "h0" and "41" are be- .
tween the line connection fitting "37", connection bolt "39" and'conn;ctor'"QT".
After installing the brake, 1nspect>around the nozzle packing for leaks. Tﬁis
'.can be accomplished by looking thru the equea of the wheel with the brake full
on. If a leﬁk should appear at the nozzle packing, remove the wheel and tighten’
packing nut "30", |
CAUTION: DO NOT APPLY THE BRAKES UNLESS THE BRAKE IS IN THE BRAKE DRmi.‘ |

'IF THE BRAKE IS NOT IN TEE DRUM, TEE BLOCKS WILL BE BLOWN OUT
" AND THE EXPANDER TUBE AND BLOCKS DAMAGED.' DO NOT GET BRAKE
FLUID OR OIL ON THE BRAKE LINING. ‘

Wheels |

A Hayes Wheel and Expander Tube Brake is shown in Figure3?5 mounted on a

standard stub axle. This figure shows the wheel and tbe sleeve type brake drum



conetruotion used 1n this installation,
The wheels covered by thie description are of the drop center rim type, nadeo ﬁj
of a one- j)ioca aluminum alloy casting. The wheel casting consists of the rim |
_ aupported on the outer side by six spokes running in radially to the center hub'
gix spokes running in radially from the rim rear near the 1nnor face of the brake
druz, and six ribs between the inside and outside spokes. There are also small
intermediate ribs between the main ribs under the outer bead seat, The hub cast °
thi-u' the wheel .between the bearings serves to take the: compression loads 'of‘ the .
bearings as well as to keep dirt out of them. On the outboard side, there 1s ;
hub cap 13" protecting the outboard bearing held in place by the outer fairing
"iL", which is held in place by Dzus fasteners, hooking onto the springs "16"
wbich are hooked around the o;ter gspokes. The inboard bearing is protected
againet entrance of dirt and escape of grease by grease geal "5 or washers "T",

felt "6", and the lock ring "8", whioh can be removed fqQr replaoing the felts.

The wheels are equipped with Timken tapered rollexr bearings.

Maintenance

Occasional inspection should be made.to gee that the protective coating of |
paint is not chipped off the wheel, and if it 1s, the wheel should be repaintod
to protect the metal against cornoéion. The wheels should be removed from the |
axles every fifty hours and the bearings cleaned and lubricated. | The Timken
bearings require' only a small ﬁuantity of grease; and if excess groase is used,
1t may leak by the gfeaaa seal, getting on the brq.keldrwn, which will adversoly
affect the bra.ke performance . ‘ | '

If 1t 18 necessary, due to wear, to remove the bearing cups "19" and "21"
from the wheel, the wheel ‘ghould be aubmerged in boiling water which will cause

i1t to expsnd and tne cups can then be driven out with a brass rod. ' Take care

: to diivo tham out uniformly.
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To. install new bearings, eubpsrge tho wheel in boiiing wvater until 1t
reaches the same gemperature as the water. At the same timé, the bearing cups
snould be put in dry ice and left long enough to.become thoroughly cooled and to
shrink., The boari£3 cups can .then be dropped into the bearing bore in tﬂe wheel..
When the wheel cools and the beéring cups warm up to normal_tempe;ature, they

vj,il be tight In the bearing bore, It is very important that the bearing cups

be dropped in équarely and not allowed to heat up before they are all the way -

'In the bearing bore.

To Remove and Install Brake Drums

It will be necessary from time to time to replace the brake drum due to

wear, deformation, growth or heat checking due to excessive use.

The sleeve type steel drum, shown in Figure 35, is chrame plated and should
be replaced when the chrome plating wears through. This state of wear is easlly

{

determined since the chrome plating will remainfbfight uatil worn through, where-
upan rusting will be svident. . j
In order to replace the sleeve type drum, heat the wheel in boiling water,
after which the drums can be removed by‘prying out by the inner flange. If this
fails, the drumavmay be out with a cold.ohisel,-takiﬁg care not to damage the
wheel around the brake drum. | - | '
To replace the drum, repeat the proceaslbyfkeeping the drum cool aﬁd heating.

the wheel in boiling water, after which the new drum can be dropped in, making

sure that the bolt holes line up if the brake drum is already drilled: In most

cases, however, the drums are sent out without the bolt holes so that they may 1

! L

be drilled after installing them in the wheei,'using the wheel as a Jig to drill

the holes. It will De necessary to use an exteneionlon the standard

i
i
.

DT T s

length drill

in order to reach through the wheel. = ; | o .




’

Since the wheel and tire are_balanced, if necessary, by means of balance e

woights, located und.ef .the brake drum dolt nuts, these weights should either - '
be replaced in the same .location or the wheels should be balanced and the |
necessary weights added after a new drum is installed. ‘ All wheels are ~'tm.].emc:}eclj’A
A bvefore leaving the faétor'y, but it may be necessary to rabélance the wheel i
essembly after the tire and tube has been mounted on the wheel. This cen be
eccozplished bf addikz;lg or removing the I;al_é.noe weights. S

~ instsllation & Maintenance

‘ The .brake blocks "34" are ground to size at the factory, and there 1s.no‘_' |
edJjustment provided to change the radial clearance between the brake lining
ard the brake drum. The radial clearance should be .0l5" and must not bde e
eiloved to become less than .010". If the clearance becomes too great, thé
brake pedal travel .will increase, which will clearly indicate the necessity
of relining the brake. |

A decrease in clearance may be caused either ‘Dy‘inward. growth of the ‘orakef;. :
drum or swelling of the expander ‘tube. With normal opemtiorna,.however, the.
wear on the brake linings offsets the growth of the expander tube, and the
brake clearance remains constant. |

Relining Brakes

The brakes can be relined quickly with the foliowing procedure, using only
standard vrenck.xea and screwdrivers. Dismount the wheel and fake off the brake “
assembly as it cannot be disassembled on the landing gear. After the brake '
. g8sembly is removed ,tai:e out screws and nuts "32" and "33 " which hold the two
helves together. ‘Loosen the nut "26" on the"tube nozzie and the packing mut "30F
vhere the nozzle is inserted into the fluid connections. Drain the fluid from
the bmka. Care should be taken to see that no brake fluid gets on the lining

blocka at an,y time as it causes extreme gripping when the bmkes are applied. :



&

Aftor removing the screvs, the frame halves can be separated and the brake
blocks taken out. Then remove the éxpander tube for inspection and replacemoht;
it is advieable to 1natall a new expander tube when the brake 1s rolinad.

After removing the brake blocks the retractor springs will remain in the:
slots in tho ends of the blocks and should be removed and cleaned. If any of
these eprihgs show signs of cracking or if thoy have loat théir tension, the} '
should- be repiaced. ‘

~ To reassemble the brake, use the following procedure:

The nev brake blocks, which.should be obtained only from the manufacturer,

. goould have one retractor spring inserted in the slot in one end of each dblock.

These retractor springs should be installed with the spring arched inward

(oppoeite to curve of block) so that when the ends of the springs are located‘v
in the spring grooves in the brake frame,.the gpring will force the block inward.
Tohe brake expander tube should be checked to see that tize anut which holds the
nozzle is tight; and in tightening this nut, the brake expander nozzle should be
heid with a wrench. Install the expander tube by first putting the nozzle. into

the fluid connection, which should be put in its slot in the inner half of the

. frame, with the nuts and packing in proper position, after which the tube can be

stretched on this half of the stamped frame. After the expander tube has been
stretched oveerne half of the frame, the .other half should then de pressed down
in the expander tube, leaving a distance approximately ‘l/h" greater than the
wvidth of the blocks between the edges of the brake frame. . . .

The blocks can now be installed by locating the end of the retractor apz;ing» :
in the proper grooves 1n the inner brake frame, 1nstallin3 each block succeasively
until all are 1netalled gliding the last block down the retractor spring of the
first ’block- installed. Place a rubber band around-the brake to hold the ‘olockn

which have already been inatalled. After this 1s done, check to see ‘that all
retractor springs are in their slots in the inner frame as far as they can go..‘

Now, push the othor half of the brake frame in the tube and put in one bolt to




\y
.
”

" comnector is at the bottom of 1ts socket before tightening the packing out.

’

hold the brake frame againat the end of the retractor springs. With a scrow-

driver, start at one point and ‘push one of the retractor springa 1In radially"
until 1ts ond 1s caught in fhe spring notch in the'ohter half of the freme.
Hold the brake frame down at this point and proceed around the brake frame in"_

both directions, pushing in the retractor eprings and clamping the frame to~ 7
gether tightly until all retractor springs are located in thoir slots. All |

pcrews may nov be tightened up, making sure before doing this, that all of the

retractor springs are in their slots. Make sure that the nut, which nolds the

expender tube nozzle in place, 1s tightened and the packing nut should then bde

tigntened aufficiently to eliminate any chance of leakage. Bos sure the fluld

——

'

¢
_4_,———\__\\(“_—/ .
£luid connection is not at the bottom of the gocket, 1t will not line up
_—__—-———""‘_————‘

properly with the hole in the inner fairing. The brake is nov ready for installa
—_— —r— - . : ' ‘
tion on the airplane.

the

If for any reason, tﬁere appears to be a high spot‘in the brake lining, this

should be 1nvestigated. Check to gee 1f the lining is in the proper positlon and

-that there is no dirt betVeen the lining and the expander tube. If the lining 15

too thick, it can be reduced in dismeter by filing or eanding off the high Spot

If 1t 1s desired tw ‘check the clearance around the entire breke, 1t is suggested

\that the brake be put on the axle and held in position with ons or two bolts with:

;out the fairing assembly. in this manner, clearance of aL@‘the blocks can be

checked, aithough this procedure should not be nacessary.

Be sure when ordering service parts to give full information, such as the

" wheel size, assembly number and aerial numher- also the brake eize, aeaembly

number and serial number, It 18 also well to give the serial npmber of the air-,

t
'

plans for vhich the parts are required. 'Jff., ‘3-.‘;f_ o
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Figure 35 — Wheel and Expander Tube Brake
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Brako Mastor Cylinder Maintonance

The master cylinders normally require 1ittle service and the primary‘neo-

prene cup and eecondqry'hBOprone seal which serve to keep the cylinder from leak-

ing are the parts most likely to need replacement. The lips of these cups some -
+1mps bocomse wWora Or scratched and thus develop leaks., In order to replace Q
tzese parts, it 1s only necessary 1O romove the clamp A-53-3 and the boot

77-7-after wnich the lock ring A-85-14 can be removed and the cylinder parts

culled out of- the cylinder bore. The cylinder should then De thoroughly clean-
ei arnd inspected, and before reassembling, should be lubricated with a small '

amount of braxe fluld. o

In reassemblihg, first install the spring A-hO—lii after which the primary
cap can be put into the boreAand.the piston, with the secondary seal assembled
53 it, can be forced in by a rod. Hold the piston in the cylinder, d{op washer
A-30-15 over the rod and hook the snap ring A-85-14 in place. This will hold
tne assembly togother. The boot can then be reinstalled on the cylinder.

After the cylinder is reassembled. in the airplane, the f£it at the end of tho
siston rod (Grumman #17883) should be such-that there is a slight amount of play
tatween the plston rod and the piston, If the piston rod is too long and doeab.
not.let the piston come back agaiqst the washer A-80-15, the primary cup.will:;

project over the hole (in the cylinder wall) and if there is any expansion of

<ne brake fluld after the brake is released, it may cause the brakes to lock

Y

ané drag.
The following is an additional eontributing cause of brake dragging and

locking, The aasembly is'B0 designed that some fluid 18 added to the pressure fA

side of the piston during the return-stroke. Hence, 1f the relief port is not

opened by the complete return of the piston vhen the brake is released -

preasure is apt to ba built up in the system, with consequent drag or locking. i

.

~
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H. SURFACE CONTROLS

Alleron Controls

The aileron control wheel, mounted on the control column, is arranged to" 
throw-over, and éan be locked in position for eitﬁer the pilot or co-pilot, |
The wheei is fitted with a asprocket and'ohain from which débles are led over
ball ﬁearing pulleys and fairleads under the cabin floor,'up the loft hnand slde
of the cabiﬂ at approximately Sta. #18 to a central bellcrank on tﬁa face of the
.;eafiving beam, Cables are led from this central bellcfank to belicranka in the
vinga which op;rate the push pull tubes comnecting to the allerons. A fixaq

control stop is provided for the central bellcrank on the face of the rear wing'

beam,

The cables ars 5/32" dia., 7 x 18 extra flexible tinned carbon stesl,

Elevator Control System ' ' )

Two 5/32" dia., 7 x 19 extra floxible timned carbon steel cables are at-
tached to the control column extension below the anchorage at the floor.
One cable 18 led over a ball bearing idler pulley attached to . the forward

bulkhead of the pilot’s compartiment and then, together with the other cabdle, is

" led aft under the flooring to approximately Sta, #18, thence.up the right hand

eide of the cabin and along the top'of the hull to the elevator control horn. o

~AdJjustable control column stops are‘provided in the cockpit, one under and

" one above. the floor.  Additional stops of laminated phenol are fitted at the

tail to prevent battering when parked tail to the winﬁ, The stops in the cock-

- pit and the tail stops should be so adJjusted that the cockpit stops act first -

’

when there . is no load on thé,eystem. .

Elevator Tabs

The slevator tabs are hinged to the elevator trailing edge; The left, a
trimming tab, is manually controlled from the cockpit; and the right, a balyf:

ance tab, is interconneoted with the wing flap comtrol. - o

<



" frimming Tab

The trlmming\tab control me;hanism consists of a.handcrank'on the left hAnd
-laide of the Upper Control Panel whioch is attached directly to a pulley behind
the panel. From tho pulley, cables are led thru fairleada in the cabin ceiling
to a pulley attached to the actuator unit at Sta. #32. The rotation of the.
pulley'axle is converted by this actuating unit into push-pull motion of a flex-
1ble lead which 1s attached to the tab control horn. This push-pull motion in
the control is also transmitted forward by a cable to thg tadb position indica-
tér oa the Uppe; Control Panel adjacent £o the tab control handcrank.,

The haédcrank 18 turned Clockwise for Nose Ub‘and Counter-Clockwise for Nose

" Down. Position of the tab ocan be cheoked by the 1ndicator loéaped Just ;bova 
'the handcrank, The average take-off position 1s indicated on the scale.

Zalance Tab -~ | . |

Tae rigat elevator tabAcontrol cable is spliced inﬁo the flap position
indicator cable in the right wing Just inboard of the pulley at“the flap act-;4
uating cylinder, and operates in conjunctlon with the flaps. Thé taﬁ, there-‘
fore, nas no separate control.

The tab is hinged to the lower surface of the elevator and is designed for
downward movement only. It is lowered with the wing flaps thus counteracting
nose héaviness which is consequent to‘wing flap operation, -

The tabd conﬁrol cable 1is attaphed to a bellcrank in the elevator which
actustes a push-puil tube connecting to the tab;g As the wing flaps return to
the UP position; tension in the. control cable'ig released and a tension spring .
in the elevator returns the tab to neutral,. | -
| A tube, acting both as aﬂgtatio balance and stop, ia riveted to the»uppei.fij

Burface of the tab and extends forward over the elevator, This tubs must al-

ways be securely in place.



Rudder Control

The over-ridlng rudder pedals are located on the left hand side of the cock-
pit. A linkage connects the pedal units with a bellcrank on a torque tube be-
low the floor. Control from here is by means of'5/32" dia,, 7 x 19 extra‘fia;f;‘
{ble tinned carbon ateel cables running over ball bearing pulleys, which are o
rigidlj supportéd in metal brackete‘under the flooring at approximately Sta. #18,
thence up the right hand side of the cabin and along the cgiling to the rudder

horm,,

'The cables are adJustable by turnbuckles whioch are accessible by removing
/

" the diagonAl metal panel on the right cabin wall, The ruddér‘pedala, themselves,
“are not adjustable, : , ‘ ;
The torque tube, to which the rudder pedals bellcrank is attaohéd,.ie ex-‘.'
tended to the right hand side of the cockpit where a removable rudder ﬁar-max;
be fitted for control from the right hand seat. ' ) )
Control stops ar& prov;dgd at the pedal linkage'system below the floor and

at the aft end of the hull,

Rudder Trimming Tabd:

This tab 1s hinged to the right hand side of the rudder's tralling edge and
is controlled by a handcrank oh the right hand side of the Upper Control Panel.
The handcrank 1s turned Clockwise for Nose Right and Counter-Clockwise for Nose '

ieft. Position of the tad can be cheokei by the indicator located Just above

the handcrank, : o K

The control mschanism for the rudder tadb 1s identical with that of the left -
elevator trimming tab. From the pulley on the handorank, a flexibla cable 13 }

led thru fairleads in the cabin ceiling to the tail at Bta. #32, whare 1t 18 | J$=

attached to the tab actuator unit.



‘gl

wing Flap Operating System

The wing flap gperating system io a part of the Main Hydraulic System eﬂd
consists of a cockpit oontrol lever with locking latches, flap position indica~
tor, selector valve, “two single acting hydraulic cylindere with self contained
return springs, and aluminum alloy lines with flexible hose connections at the
cylinders. . ‘

Pressure for lowering the flaps is furniehgd by the engine driven pump of
the Main Hydrquiio System, If this pumb is not functioning, the hand emergency

pump at the lafﬁ;hand,side of the pilot's seat 1s used to build up the nec-

'@868r'y pressurs.

Jormal Operation

Thé flaps are ocontrolled by the three position Hydraulic Control Lever og_:
the right hand‘side of the Upper Control Panel. The flap position iﬁdicator
is 1nstalle§ above the lever. . R . | |
LEVER: UP - FLAPS UP
LEVER CENTER - NEUTRAL
LEVER DOWN - FLAPS DOWN _
Tae flaps are controllable'downward from 0°* to hd°. Movement may be stopped

at the desired angle of droop by returning the lever to the NEUTRAL poaition..'

Emergency Operation ‘

Thumd latches are providéd to lock the flap control lever in the operating
positions permitting the pilot to have one hand free if emergency hand pump
operation is needsd, About seven strokbs are required to lower the flapq.. The
white UP latch is located to thé léft of the control lever slot at the UP posia

tion, and the red DOWK latch, at the DOWK position. The white UP latch may be .

‘ left locked since the flaps are returned to the UP poeition by the action of

the springs in the aotuating oylinders.




’

CAUTION: THE RED DOWN LATCH SHOULD BE USED ONLY WHEN OPERATING THE HAND PUMP
AYD RELEASED IMMEDIATELY AFTER PUMPING, OTHERWISE, THERE IS NO FLOW
THROUGH THE VALVES‘AND UNRELIABLE OPERATION OCCURS.

- Inspoection Plates

1. Under surface'ofrying, outboard atlaileron rod, For inspecting aileroﬁ
cbntrol units,
2, .Under surface of wings betveén engiga nacelles and hull, (2 plates) |
* For inspeoting wing flap actuating cylinder and fittings..
3. On top of hull between Stations #27 - #28, For inspecting tab, eleva-
_tor aﬁd rudder cables.
b, Left hand side of rudder. For inspecting tab control,
5. Left and right hand sides of fin below stabilizer (3 plates). for in-
specting tab, elevator and rudder cables and tab acguating units,
6. Top and bottom of right elevator}(a plates) For';nspecting balancing -
tad actuating parts.

7. Lower side of left elevator. For inspecting trimming tab control.

Controls AdJjustment - Turmbuckle Locations ' ' ‘

~ Elevator and Rudder - Accessible by removing diagonal metal panel running .
upward and aft on‘the right hand cabin wall. |
Allerons - Aft of the wing box beam, accessible by removing the
curved upholstered ceiling panel. |
Rudder & Left Elevator Tab - Accessible by removing the matdl Plate on the
' top of the hull just forward of the fin. | |

Wing Finp & Right Elevator Balance Tab - The tension of the balance tad |

3 actuating cablb may be adjusted by the cable turn- [

. buckle which is located on the right hand side of
the cabin behind the curvedAupholstered'panel in
the cabin ceiling. For proper cable tension, see

Rigging Tension Table, herein,

9"

o i ety e
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.

NOTE: Soe Right Elevator Balance Tab Control Diagram, herein, for the proper.

location of theo clampo, #1?898-1 and #17898-2, These clamps must be in- '

spooted at frequent intorvals as to their seourity of mounting on the

flap cylinder in order that the control cable 1s maintalned at its‘pro-‘j”‘ 

per tenaion.

"Cable Jams

Elevator
RBudder
Aileron

Fiaps

Tabs

50TE: To maintain a maximum of safety and performance of the controls, a '

definite rangs of tensions must be present in the control cables.

RIGGING TENSION TABLE

Size

5/32 7 x 19

Extra flex., cor, res, steel .

5/32 7 x 19

Extra flex, cor, res, steel

5/32 7 x.19

Extra flex. cor, res. steel

1/16 T7x 7

1/16 7x 7

et

Initial Tension Lbs,

1007

100

50
. 50
!

These tension ranges for specific cable sizes are tabulated aﬁove.

When new cables are installed, it is essential that a flight period. = .

. of one hour should transpire previous to establishing the final

tensions, ..
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I. HFATING AND VENTILATING_

Heating Systom

The cabin heating system consista of an exhauet wanifold heater tube aesem- f.

bly in each engine naoelle, cold air screened inlet ports in the wing leading _Hﬁﬁ'

edges, two remote control mixing valves with control handles in the cabin, and *

air ducts.,

Alr from the exhaust Intensifier tubes is carried to the cabin through the

wing leading edge by flexible tubing, 1ut0 which is let cold air from intake,

The mixing valves regulate the mixture of hot and cold air which 18 let into the

e

cadin at two pointa in the floor, at the front of the cockpit and under the aux-:

oy

iliary seat.

CAUTION: EEATER TURES IN EXHAUST MAVIFOLDS ARE REMOVABLE AND SHOULD BE CARE- |
FULLY INSPECTED EVERY 40 HOURS, OR AT LEAST EVERY TWO MONTHS, AND
REPLACFD EVERY 300 HOURS REGARDLESS OF CONDITION. THESE TUBES' ARE
MADE OF "INCONEL", A SPECIAL MATERIAL WHICE IS THE BEST OBTAINABLE
FOR THIS USE, BUT AS THEY ARE CONTINUOUSLY SUBJECTED TO HOT EX-
HAUST BLAST, THEIR LIFE IS LIMITED.
TEE DMPORTANCE OF cmcmgmm CONDITION OF THESE TUBES AT REGULAR

SHORT IRTERVALS CANNOT RE EMPHASIZED TOO EIGEEY AS ARY LEAK OR

CRACK WILL ALLOW Poxson.ous EXHAUST GASES TO BE commcm DIREGTLY B

'Tomcum

.Yentilation

An adjustabdble 5000p;'1n'the cabin celling, is provided for fresh air supply,

.
S Y ————— e
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J. JACKING, HOISTING, TOWING AND ANCHORING

To remove or replace a wheel, the airplane may be raised by using the axle

as a Jacking point. . - Co

A fitting is provided on top of the'wing on the centerline for hoisting the .

airplans.

A drawing of the hull supports used at the factory 1s shown on Fig. 46.
Operators are urged €6 have a set built so that adJuBtmentlof the landing gear
and repéire to the hﬁll may be carried outvconveniently. These supports are of.
such size that they may easily be placed.unger the hull without a hoist, Pro--
ceed as follows: | |

1. With airplane resting on wheels, 1ift tail high enough to place sup-'

port under Sta. #15. |

2, ?Pull tall down far enough to place support under Sta. #7.

3, Siide support under tail and push forward as far as possible to .

Sta. #22, approximately.,

Tne bow 48 provided with a cleat for use in towing, anchoring or mooring.A:;.

the éirplane. Wing handling rings are provided at the wing tips,.

A twelve pound Northill folding type anchor with 100 fgot of 1/2" dia,
zanila line is stowed in the bow compartment. Access to this compartment is
through either the bow hatch (double outwardly hinged doors) or the door lead- :
icg to the pilot's compartment, ' . ' .

Spirit levels

Two spirit levels are located in the hull for leveling the airplane; onc

on the wall at the pilot's elbow and the other under the upholstery on the aft .

section of the right hand side of the landing gear wheelpocket,

105
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NAIL IN PLACE - GOVER WITH_CANVAS

S

SYMMETRICA, APOUT ¢ \ . . . v /\ ‘
SUPPORT §LOCK AT STA®Y : \ secTion A-A A .
i - 20¥%
¢ , A 4
‘ 18 e
? AT\ ouere £NDS OF SUPPORIS FOR ¢ :
: \\/ STATIONS®72%15_ 1" APPROX. :
; “3 . AFTER ASSEMBLING PIEGES. SYMMETRICAL ABOUT §
: ’ i = g SUPPORT BLOCK STA¥ 22

—,—————!5’——.—

STMMETRICA, AQOUT &
SPPCRT BOCK AT STA® (8

2. _ALL JOINTS GLUED, ADED BY®10 FLAT

WOODSCREWS 8 8 OR 10 PENMY MAILS

Figure 47 — Bow Compartment
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SECTION V

) USEFUL LOAD

A, LOADING SCHEDULE

This schedule has been prepared to permit a relatively simple and rapid |

check on balance by operating pefgonnel for any combination of Useful Load

and Special Equipment, or with Weight Empty Equipment removed for soms parti-

culaf mission.v

The definition of terms used in this schedule-are listed below:

i,

2,

-3,

Basic Weight |

This weight represents the actual weight empty'plua non-exﬁenﬂgble
useful load items (Radio Equipment, etc,) | L
Index Unit ‘ |

An index unit is the moment (weight x distance) of any item in

-the airplane about the horizontql reference line divided by 1000 to.

allow greater ease of handlihg.

* Limiting C.G. Lines (See Fig. 50).

The diagonal lines represent the recommended balance limits be- -

tteen which the center of gravity should be maintained.

A Bample calculation ahowing how these data are used hae been included‘

i

- on page 109.

[\




011 (8.3 Gals.)

Crew, Passongers & Yariable Itoms of Equipment

Item

Basic Welght

Pilot o -
Co-Pilot

1 Paaéenger (Auxiliary Seat)

1 Passenger (Aft)

1 Paasenge?v(Aft)

6il (8.3 G&lél Approx.)

fuel | .
*Baggage in-Rear o ‘

Baggage in Bow Compartment

*Maximum 400§ Bubject to C. G. Check.

Sample Calculation

Basio Weight

Pilot

Co-Pilot | e

Fuel (108 Gals,) (From Fig, 1) ' %
. U . .
Baggage in Bow Compartment

Baggage in Rear (Fig. 1)

" Wolght

- 3210

170
.170
170
170
'170
62
See Fig. 49
See Fig. 49

20

. 3210

o170

170

‘V‘Q, 62'f

648
20

220

4500

199

376.69
15.98
15.98

20.23

Index Unit

25.84

25,84
6.82

1.00

376.69
15.98
15.98

6.825 !

78.70 -{

1.00 .-

. 11.80

536,97

Plotﬁing these coordinates on Fig. 5O,Bhow5‘the‘C.G; within the allovabie.
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: Keadphone Sets s

Miorophone

" Miscellaneous

Map Case - located on the: right hand wall of the pilot 8 cockpit.
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" SECTION VI

"+ INSPECTION AND LUERICATION -

‘A, IisproTION T |
The standard - " .airplane inspection routine'appliea‘to this airplane;:

* " It 1s suggested, hwever, that. in addition to the routine 1napeotion, apecial'f_"',

attention be paid to the following items, .

Brakes’

2 Cheok the ofl reservoirs’ every twenty (20) hours; 111 to within 1/1»" of

‘the top of the reservoir and 1nspect for possible leaks and abrasion of hyd- :

" raulic lines, Maintain proper brake shoe clearance on drums as per 1nstruc1;->“

+ 1ions herein.

"'’ Engine Cowling |
| The cowling and'dttachmants ahould be checked pariodically to insure proper

S fitting on the engine compartment. Check for cracked or broken ﬁtting eupports"

~ and ‘cowl plates.

‘;f Landing Gear and Tail Whesl 3
It is recommended that at‘the 100 hour- 1nspeotion period the a:lrplana be

.," ) «. ) * .
B ;1 hoieted olear of the ground and a thorough check of the retracting machanian

The landing gear and taill wheel shook strut air bressures should de ohackedi?

f'??_ frequently and in addition, the struts ahould be 1nspected for corroaion, {

T-a ;5~ .pitting of pistona and leake. : ;f . '35;‘ ~y _1Q o
' o Proper inrlation preasure for mnin wheol tirea‘is_zﬁPlba. and for tail tire;i ;
A2, T s P ) S PRt
'_.f"\" S v |




9 "I Corrosion Prevention | |
= CAUTION: VHEN OPERATING IN SA.LT WATER ALL LUBRICATORS EXPOSED TO WATER SHOULD

- Py PO

BE PRESSURE LUBRICATED DMEDIATELY AFTER EVERY E}CPOSURE ].N ORDER TO
FORCE WATER FROM THE J'OINTS , THUS PREVZEWTDWG CORROSION AND CONSEQUENT

JAMMING.

Also, after each exposure to salt water, the entire ship should be washed

T off thoroughly with fresh water using a hose. Drain plugs should be remo)fed '

: and i‘f any vatez: ie inside,'that compartment should be thorou@ly flushed with:
.~ fresh water, | | ‘ . o

‘ . ALl exposed steel bolts and fittings may be effectively protected from

: corroaion by coating with Par-Al-Ketone "B" rustproofing compound , or equivalent

. Drain Plugs - (ll)’ . | o S :

; 1 - Forward of W.T. Bulk.heed at Sta. #3 1 ' 

. 1 - Forvard of W.T. Bilkhead at Sta. #7 .

1 - Forvard of Step Bulkhead at Sta. #15.?"“

- ' '2A - Forvard of T.W. Pocket at Sta. #26

7 1 - Forvard of T.¥. Pockst at Sta. #2.8;

"1 - ATt of W.T. Bulkhead at'_ Sta. #30

cs+78 2 - Each Wing Tip Flogt

: - All drain plugs are located near the keel on'the starboard Bide, except
those at the tail wheel pocket, which are located on both eides. R
‘ Rogulnr 1nepeotion for the presence of. bilge water should be made after

overnight mooring.' All hull compa.rtmenta can b.e pumped free of water with

| T':':.'an;,' standard bilge pump.
Windova
D 'f‘.; All windows, including the vindahield, are of various thicknesses of Plexi- -

Asl&%: a superior pla_stic‘mterial of exoeptiona,l clearness., . This material is

not affectbd by sunlight, salt water,.gasoline or oil and will not discolor

~r{EdN arA



'.?§Q cleaned with gritty rags. Always wipe off carefully with a eoft clean rag,

‘thoroughly loosening dirt or greaee with water or gasoline before rubbing her'
L'if>Scratchee, even deep ones, may be removed as follows: T
Small‘ecfatchesz Work ‘out with a turpentine and chalk mixture and polieh
-.-vlth Berryloid lacquer polish using a clean flannel rag.: Ae the polishing |
raterial in this product ie extremely fine,. coneiderable patience 18 required
| for a fine Job. - . | | |
Deep scratches: Wet sand with #hQO‘Wetuor‘Dry paper‘until scratches dls;

'lf appear. Remove sandpaper frosting with "Kenite" rubbing compound, finally
?f.finishing off vith chalk and Berryloid polish as above._ A soft buffing wheel

"mounted on an electric drill will reduce labor {nvolved in the final poliehing‘ff

.

operation.
5 WARNING: DO NOT USE GRITTY SOAPS OR CLEANERS. NEVER CLEAK PLEXIGLASS WITH f
DOPE OR LACQUER THINNER OR ANY. OF THE FOLLOWING SOLVEETS. ACETOYE,

ETHYL ACETATE, BENZENE OR ETHYL DICHLORIDE. - ALL THESE LIQUIDS ARE;




) . N - prmanear, )
. 4 rd
‘ -
’ . * .
’ B :
. 0

B, LUBRICATION -~ " S R _, sl

‘The lubrication char@,oontained'hgrqin_should‘be followed when lubricati

: ‘.'f".f;.'--.';fthe airplane. R R B L
R The Ghart'1§di°&t99 plainly the units, poipts of ‘lubrication, lubficénffiol

.- . . .

<. be used and the;p:qper lubrication perioda.f‘All'gun type lubricators are paiﬁt;f
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S SECTION VII.

BN MATERIAIS OF consmucnon

> trusions, bar and tubing. Ihese materie.ls a.re fabrica.ted in accordance 'with

":'U 8, _', Specifications

Tbe folloving is a liat of hea.t treated. parte
T .’n’if"ﬂ » b‘h, ‘A

~ Part No : ¢ Neme

) C : . - .
© .. 17020-1 - Support Fitting - Wing Front & Rear Beam': 125,000 Chr, Moly,
7 17020-2  Support Fitting - Wing Front & Rear Beam ° 125,000  Chr, Moly.
. 17020-3 Support Fitting - Wing Front & Rear Beam : 125,000 . Chr, Moly,
.0 %+ 17020-4 - Support Fitting - Wing Front & Rear Beam' 125,000 . Chr, Moly,
CTeST 17021 Fitting - Wing Holsting Sling - +'125,000 = Chr, Moly,
L 17024417 Splice Plate - Beam, Wing Center Section ' L :
. - - ‘& Outer Panels
4. 0 17024-20 Splice Plate - Beam, Wing Center Section
R & Outer Panels
-/ 17024-21 Splice Plate .- Beam, Wing Center. Section- :
R & Outer Panels :
e .7 17024-25- Splice Plate - Beam, Wing Center Section
R & Outer Panels
..; 17024-26 Splice Plate - Beam, Wing Center Seotion
) & Outer Panels '
-'17041-2  Fittings - Wing Tip Float Connectio:
.~7 17041-3 ~ Fittings - Wing Tip Float Conneotio
<~ 17578 Angle Clip - Wing Tip Float '

125,000:* Chr, Moly.

125,000 - Chr,’ Moli._ jsteel

125,000 cm-', Moly. Steel

125,000 cm-.‘” Moly, Steel

125,000 'Chr.';"MoLv,v-“-f Steel
150,000 Chr, Moly.

*” Landing Gear - Main Wheels & Tail Wheel

7125,000 . Chr, Moly,”
125,000 * Chr, Moly.:
125,000 ** Chr, Moly.:
125,000 : Chr, Moly,
}180,000 '

Y- 17378-1. Fitting - Landing Gear Support
7 17378-2.° Fitting - Landing Gear Support .;
©17378-3 - Fitting - Landing Gear Support 7'
'17378-1& Fitting - Landing Gear Support . = -
' ©- Axle Member - Landing Gear ” :
"~ Truss - Landing Gear Lower Drag (Assem)
" Link - Landing Gear Upper Drag
~Link - Landing Gear Compression -~
Support - Landing Gear UP Catch =~ -
... Tube - Landing Gear Compression: I.ink
Support

" Terminal - Hyd, System L,G, Actuating
, Cylinder Lower . :
Catch- = Landing Gear Actuating. Lmkage ALY
Washer - Landing Gear Aaaemhly
Hook - Ta.il Hheel Iatch '




" Drag Link - Tail Whoel Assombly -
Bushin,g - Tail -Wheel Torque Tube
- Plunger - Tail Wheel Swivel Stop
‘Bushing - Tail Wheel Assembly i
“-Bushing - Tail Wheel Assembly -
‘Bushing - Tail Wheel End Strut :
Fork - Tail Wheel S
Bolt - Tall Wheel Drag Link :
Bushings - Aileron & Tail Wheel Bell- %
cranks

-Stabilizer Strut - AdJjustable Fnd
.Bolt - Lower Rudder Hinge ‘

. Exhaust Systom - Stainlese Steel
- Tubing ,

Pedal - Pilot's Ruddor
Podal - Co-pilot's Rudder

150,000
125,000

lA_Chr, ,2'103,7.". Steel
Chr, Moly, Steel:




Quostions artatng rolative to care, matntanands or rapelr of

7" be referred direotly to the manufacturer's instruction mamal,

. . . N ¥

Ranger Aircraft Engines
Farmingdale, L,I,, N.Y,-

» 'Startere and Generator

Eclipse Type E-80 (Starters)
Eclipse D-1-309-9 (Gensrator)

Eclipse Aviation Corp,
Fast Orange, New Jersey :

" Sensenich 82-RS-T2

' Sensenich Brothers -
Lititz, Pennsylvania

~ B.F, Goodrichléomparny




Pioneer Instruments
Division of Bendix Aviation

Bendix, New Jersey -

Kollsman Inatmment Company
'Elmhurat, LI, NY, .

“Lewie Engineering Company
Naugatuck, Connecticut

Newark, New Jersey

Aero Instrument Company _
3L01 Vega Avenue -
Cleveland, Ohio o

United States Gauge Company
44 Beaver Street -
Few York, New York o

ock Struts (L.G, & T.W.) -

Bendix Products Division
Bendix Aviation Corporation
South Bend, Indiana -

33

£ Eleotrical Fuses

Litelfuse Incorporated
4749 Ravenswood Avenue
" Chicego, Illinois

Lear Avia, Ino,”
Dayton, Ohio .=

Tab Actuators’ L

- Breeze. Corp. -
.. 2k 8, 6th Btreet
"+ Bowark, New Jeraeyv'.
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