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34310 UNDERCARKIAGE
Grnaral

The main landing gear consists of that portion of the machine
w..ich Forms the prineipal support oL the aircraft when on land or water,
It nay include any combination of whasls, floats, skids, snock-absorbing
macuuiisms, brakes and stesriayg oprratiag mashwalsms, retrastiag mechanisms
wit: their contrpls and Wwaraing de ices, fairings und framing or structural
ms®moer3 n2o3s8sary to secure’any of the above to the primary structurs.

Tne euxiliary landiag gzar consists of tail wnsel, or nose, wnsel .
installations, pontoons, s<ids etc., togather with ths necessary structural
- re-inforaments which have besen incorporated in the aircraft to facilitate
and safeguard landiag and handling on ground or water. '

Tyoss of Undercarriages

(a) Through axle Undercarriags

The arliest type ol alighting gear was longitudinal skids
which were soon replaced with wneels as the shock of landing
was ssvers. Thefirst type using whesls was the THROTGI
4XTB, This had ons traasverss axle supporting two wire
spoked waeels. with & vertical strut from withzr and of the
axle mounted to the longaroas. This was braced against
backward loads with two RaDIUS STRUTS which wers mountsd at
an angle to'the wertioal strut, eithsr forward or backward,
running also from either end of the axle, tco the longerons.
The structurs was braced transverssly by diagonal braciag
wires. The tires absorbsd sone of the shosk of landing,

but latsr crude e.forts wers ussd to incrsase Lho suock
absorbing ayeat by the use of bunges cord to attach the axls
to the vertical and radius struts, (see Fit. 31)

(b) Split axle Undercarriags

The through axle undsr carriage was fouled by long zrass and
other obstacles whilst the airoraft was taxiing, so an
attenpt to avoid this was made by dividiag the axls and
curving each resultiag separate axle up to the fusslage aad
mounting them batwesn the twn vertical struts. This was
known as the SPLIT AXLE type, Sometimes on this type the
wplit axlss ars joinsd purt way from ths wasa2ls tu thae
fusslage and two diagonal struts installed from this joiat
to the fusslage. (Ses Fi.. 32)
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(6) .Dividod Undcrcarriégp

Ihe split axle undercarriage was a slight improvemat,
but still the bracing was in the way of extsraal boub
riicks, torpedoes, otc., and was not conductive to stream-

lining to resduce ite drag., The difficulties were Brgely

rasponsible for the development of the DIVIDED undsr-
carriege, where each wnesl was mounted on & separate
unit, This permitted & widar distanse between the
wheels( track), which added ta ;mbllzty on the graund
for landing aad taxiing; also, the ghort axla aund absencs
of cross bracing permittsd the units to be effeasively
faired with "PANTS", (See bib, 33). ia this type, the
upward load is taken by the main shock struts.

mg jority of undercarriages on modern machine are of the
divided %ype which also incerporate some type of
retraoting mechanism, to reduse drag to & minimum,

Cantilever Undercarriagse.

A legs gommon type of underesrrisge is the CaNTILEVER,
whars the entire structur» is & "U" shapsd dirder,
raquiring ng bracing members (See fig, 34).

Retractable Undercarriagsg

A% high apessds, exposure of the landing gear oreates a
considerable loss of power by its resigtance of drag. I[his
regigbange nas besn sliminated by use of the retracable
landing gear waioh is drawn up in the nuosllag in the wings
or into reo¢sses inthe sides er bottom of the fuselage.

On soms aircrairt part of ths landing gekr remains sxpossd
wnile oth:rs the gear is completely retracted, The gear
folds baokward, fomward, or in either lateral position
depsnding on the aircreft's corsturctio.. (8se Fig, 85)

Retraotion of the landing gear is agcomplishsd by one of
three meuns; manual, sleotrie, or hydraulic. Usually
manual gontrol is provided along with elestrioc o hydraulioe
opsration as & safety pracaukipyg. #n indicater is provided
to show the pogitiom of the gear ™up" or "down"™, Locks
which are goptollabls from the ppekpit or automatloally
hydraulicslly opuratad, 1lpek the gear in the “down™ "yp*
position.
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CANTILEVER UNDERCARRIAGE (Fig. 34)
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Narning signuls ars gensrally used in conjunction witn the
retracting mechanism. 3Signals usually consist of an slectric
aern or @ red werning light mountesd in & counspicuous posit

in the cockpit. Thsse warning dsvices are wirsed to ti® engine
Shrottle in such & manner that, ii the landing gear is not fully
axtended aad locksd, the waraing signal will operate when the
tarottle is pulled back to idling.

) Tricycls Uadercarriags

Ths conventional type of undsrcarriage is that of the two main
wh2els mounted forward of the ceantre of gravity. Supplemsated by
by a tail whesal mounted at the rsar of the fuselage. Thils has
been satisfuctory but has two weaksnss2s; the position of the
aircraft on the ground rastrlcts tne pilot's vision, 2 nd the
possibility of "nosing over" wien luadiag. 4he modsra tendsncy
of high speed aircraft makess a hign landing speed rslativsly
unavoidable, and becauss of this, the TRISICLE undercarriage is

brooniag 1azr2asingly popular. On this typs themain vhzels are
S44I8D the eoatr: of graviity aad the third wsasesl mount=d uader

1087 (1w3z=iaral), This i1s aa ideal arraage=® nt to pravet
aosiag over wasn apslying & s2ver brakiag wusn landiag at high
spesd on a coqpawatlvely saort runway =ad the pilot's vision

is also improved. Thirdly, the aircraft is laaded mnoro sasily
in a tall-up attitude, a4 great advantage on high spesd aircraft.

hsels

Adodzra wizsls ure usually cast from aluminum or mag n:siua alloys
and oy ba rougily difided ia to thrss ola-ses, wocordig o tho
for mounting the tires

1

() Drop seantre

(o) Detachable flange (or rim)

(¢) Split or two piscs,

Drop Centre dhzels

The drop eentersd wisel is cast with tas flan:s iat=gral, aad ths
tirns ar® mouated by first ssaring ons bead of the tirs in the wsll,
placing the 1lnasr tube in ths tirr aad then pryiag ths other tire b=ad
over tha appropriate flang:; tht sams as mouating & tirs on a nodera
wibonobile wassl., The rim and hub ar» coanscted by heavy spokes (sast
integral) usually of "u" or "T" cross-siction. Sometimes fing ars cast
integral with ta2 aadsr sids ol the well betwesen the w2hs of sSpoxes,

So dissipats he .t rosultiag froa sevors braking., Tas oubsr fass of bas
warzl sonrbineg aas ollows also for heat dissipation. A stesl brale
_drum is press2d into a recess on the inside of thw whne21l, furthesr

. sscur#d by rivsts or s=t screws. 4t withsr 2nd of the axle bors is




Removeable Flarnge =~ .\ separatc casting vhich is remov eable
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a recsss to accommodate roller or ball baarings. + common fzaturs oa
divided undsrearriagss using & singl: santilever leg is & bapsred
viirsl axls with azsommodation for a heavy tapersd rollsr bsaring on
the inner end and a lighter bsuring on the outer end. (Ses Fig. 36/

Dstachable Flangs Wasel

Mounting of tires on wieeld that have a small diam=ter oconpg red
to the outsids diamsrsr of the tirs, is difficult. A wheel with a
detachable rim simplifies the tire mounting. The constructioa of this
type is similar to the drop well typs sxcept taat ons flange is not
iategral with, a«ad can b= removed from t hub. The demountable flange
is nsuall ly retaiard oa taz whs:l rim, by a lockiag ring {largs 3irclip)
“which s~ats in sircumferential grooves in tie flangs and whmel ri Side
pressure of ths inflated tire, holds the flangs agaiast the locklng ring,
locking the inflatad tire, holds the flangs against tas looking ring,
locking the latber in position. The flange is rsaoved by dsflating the
tirs, prsing the flange away from ths locqug ring, .aad removing the lockigg
rings (S=s fig. 37)

Split Wheel

Another whesl type that simplifies tire ramoval aad raplacsm at
is the split whesl; this is comnonly used on very largs whazls. The
winsel is constructed in two nalves, the dividsing plans being 90 degrees
;0 the axle bore, and such half is aa individual unit having a w2b ina She
32 153e of i eomdlsts warsl., Ths twy hulvas ars joined by means of
nuts and bolts thruough central wsbs, Grsat cars must be observed waen
geparatiag these halves in that the tirs must be CJJPLST«LY deflated
first.

Tires

Tires are designed to "cushion" the aircraft during take=-off,
landing, taxiing, or even standing in.a wind. Tie tire must be s rdy
enough to suport the aircraft on soi't surfaces efficisatly, but at tis -
samo tims, bsoauss a tire is part of ths uadesirable wsight of ths

zadersdarriags, it must bes coastructsd as light as possible, slodern
alreraft wita high landing spisds demand a vary ﬂlbﬁ performance dus
o thz Makid" waich ocsurs bsfore the inmertia oif the waeel is ov 2rcome

wasn bhs bire first touchss the grouad on landing,

The "Carcass™ of the tires is built up of cotton cord fabric
plies (usually 8 to 12) or rszcsatly, on vsr,  high psrformaace tires of
aylon fabris. Ths pliss ars of "warp" thread oaly to preveat chafing
aith "waft" thresads when ths tire flsxss, These ars bondsed togsther with
rubber £ilm. OQubside of thess inner pliss ars "BREaKER STRIPS" which
ars on® or two strips of spaosd cords much hsavisr than thos: used oa
thr iaasr pliss. Ths brsaker strips are to b2 distribubs inpact shocks

b . .
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SECTIONAL VIEW OF AIRCRAFT CASING ILLUSTRATING POINTS OF CONSTRUCTION
Fig, 38
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Poirntecd trcad - cortbow  Rounded tread =
SRR S E contowr

Low profile
Channel tread
Casing

Types of Tread

A Smooth Tread
(1) Tread surface or face of tire is smooth,




“w]ll=-

B Button tread

(i; Raised tutton shaped lugs on face of tire
(i1) A non skid trecad ,

C Ribbed tread

(1) Grooves running amumnd face of tire.

Fig- 4 {



]2

4nd streangthsa the tirs. Many tires have a layar of white rubbsr over
ths breaksr stripe &b 51s tire thread, kiowa as Mwrar 1idisutor

strip™ to waram an observsr of ths dsgrse of war. Surrounding this strue-
turs is & laysr of rubber, thisker at the thread than on the side walls
wiich protects the strength=giving fabric piles from danege and woar
and atmosphereic conditions ecspecially water. The outer rubbser is
compounded with CARBON BIACK to increass wear resistance. The iamner
edges of the tirs, known as the BEAD ars ehld to shape and size by

coils of high tensile wire, mouldsd into the tirs during coastructiva.
The bead s=ats behind the wheel flanges, when the tire is mounted on the
wnesl, waich retains the tire on thes whissl, The wire bsads ars first
wrapped in fabris or rubbsr further sscured by strips of strong canvas,
called FILIERS, the edges of which ars secured betwsen ths edgss of the
fabric innerplies. The outside of the bead, is’ protected by CHAFFERS

of canvasg to reduce wear by the whsel rim.

y

Type of Tir:s

Low Pressure

(a). 10 to 30 1bs.
(b) Used on very light aircraft.

Smooth Coﬁtour

(a) Side of tire and rim of whsel Forms smdoth flush surface
(b) Iread can bs ribbed, non skid, smooth

High Prassure

(&) 30 = 180 1bs. S S :
(b) Ussd on most servics and comsercial aircraft.

vRounded Contour

(a) Side of tire and rim of wheel forms smooth flush surface
(o) Trszad of tire will be smooth tr-ad.

Low Profilg -
(a/ Diametsr of iaflated tire and wheel designed to mimimum

differsnce.
(b) Provides safsty factor on soms noss whsel installations.,

Pointed or streamlina contour

(a) Tire comes to point or streamline shape at- tread.
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D Allover non skid tread '
(1) Grooves cu in face of tire at various argles.

E Channel tread
(1) Face of tire is flat.
‘(41) Grooves running around face of tire,

F/’g. | L2
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Types "of Troad

vSmooth Tr*ad ‘. H LT
(a) Tread suriacc or faco of tlao is sm

k B&tton Tr-ad

_(a) ‘aised bbttpn_shapsdAlugs on face of tire
(b) Non skid tread

Ribb=d Tread

(&) Grrovss ruaning around face of tire

All over Non Kid Tread
(a) Grooves cut in facs of tire at various angles,

ghuianl Tread

(a) Faoce of tire is flat
(b) Grooves runalng and facs of t1roa o
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Tire Dzfects

Cuts

(a) Appear ia the tread or sidewall of tire

(b) Tirss with cuts which sxpose or psustrate ths cord body bslow
the breaksr strip must be removed.

(¢) Tire with wiasr scratchss or cuts which do not psnetrate the
cord body do not have to bs rsmevad.

(da) Cuts thot v ds2p, ruaning through more than 50% of the
remaining trsad aad Bre over 2 inenss ia length ars to be
repairsd.

Qzone Cracking

(a) Chacking waich'appears mainly on ths sidewall of tire and
- agpears as fim hairlines crackes in surface of rubbsr.
(b) Caussd by sxposure tothe elements, particularly sunlight
{e¢) Does aot impair or raduce tirs servicsability ia most

zas=®s 43 it smldom =xt2nds below th= outer surface,
Loos2 Cords

(a) Cords ontie inside of tire are dislodgad or separated fronm

g thz carcass
(b) Causad by tirs being run flat o extrsmely soft.
Uamaoad o £2ad dsy
€a) Tas bead ksy, which is common to Dunlop aircraft casings
. oaly. ' :

(b) Bzad kesy is torn or seversd from the bead.

(e¢) Caus=d due tc iuproper mountaﬂg or csatering, or damags at
taz tims of mounbing,

(d) Tasse ~rojcctlons must be fitted properlyand care must be
sx:rcissd to prrveat their dsstruction.

Brake 3Burns

(&, Small brakiag surtace and conétant application of brakes

- . - gensrates ncat. :

(b) Tempsrature be great snough to mslt bead and l-ave a
stickly residus Nlth no strength or biadiag qualiby, througn
wiich tne bead wires wmay bz axposed,

(e) Gens rally osccurs i2: tuz r3glon below the rim flangs and may

be hidden by flange.
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Skid Burns

() Caused by friction of tire on tke runway

‘(b) Readily identified siacs thay oczur at one position and will
lsave a flat spot on the tread or wear right thmw ugh to
cord body. .

Bsad Gracks

(a) Ocour at the top sdge of the rim flange and appear as if

© . rim had cut into ths fabric.

(b) May bz caused dus to overloadiag, uniarlnilatlon, a poor

'~ rim conditions or an inhersub structurul weakness in a
particular maks. or braad or tirs..

Tirs Infla%ion

Correct inflation is ths most necessary single maintnemaoce
function to bs psrformed, in ordsr to botain long and save ssrfice from
aireraft tirss. ‘

"Under Inflation

() Tire more likely to corsep or slip causing valve stenm to be
sut off. (uhx:mum amount of oresp allowed = 1 iach)

(o) Causes'rapld, uneven wesar on the sdgss of the traad.
(¢) Sevsrs under-inflation way cause cords toc loosen,
S v
(d) Tire may flsx over the wheel valve causing damags in wheel
Yy & g
area, ,

Overinflation

(a) Reduces coataot arsa of the tire on tie ground, whieh rssults

. . in much faster tread wear in centre of tire.

(b) Cuuses tension or stain on cords so that thers may not be
sufficient strecth left to absorbs shock of landing and a&
rupture of cord body is mors likely to oeccur.

(¢) Place extra strain on the landing gear and other parts of
aireraft.

Corrsct Infaltion Metnods

Tire inflation pressure depesds on the gross takes of weight of
the aircraft. '
qOTE: & tabls im EQ 110=5-2 _ives method of det=rmining
correct pressures.
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Brake and Wheel Assembly

Tire

Tube

4xle - wheel

Pin = landing zear axle torque inboard
’in - landine gear axle torque outboard
Hasher - wheel bearing

‘ot - vheel bearing retainer

?in - cotter 3/16 x 2 inch

Jollar - whesl axle

Brake Aspenbly ‘
Bolt - aireral™ no 5/16 - 24 x 1 1/3 inch
“hesl half asseably - inboard

wWheel half Assenbly - outboard

Bearing - wheel

ling - bearing retaining

Ring - retainer lock

2in - flat head 3715 x 2 §/46/4 $neh
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- Brake Assembly

Disc - rotating brake '
Nut - vacking screw adjustment
Wiper - Telt

Gasket - brake washer

Serew - Brake bleeder adjustment
Washer - brake bleeder adjustment screw
Head - brake cylinder

Seal - brake cylinder head

Ring - soring plate lock

Plate - movable spring return
Spring - piston return

Pin - piston adjustment

Seal - brake pistod -

Piston - brake cylinder

Bushing = fluid inlet

Washer ~ fluid inlet bushing
Dises - brake lining _
Housing -~ brake cvlinder

Valve - brake bleeder



Whsn inrlating a a2wly mounted assembly, inflate. Deflate and
inflate azain to rem.ve wrinklss and properly position tube in tire.

A nswLy mounted tire must bs checked daily for sevsral days as
air may be trappsd betwsen tube and tire, - {his air will seep out with
uss causing pressure to drop.

NOTE ¢ Nylon casing are kiown to streteh on initial inflation.
Tharsfore, thsy ars to be asssmbled and inflated to zorrect pressure at
- least 24 hours prior to installation on aireraft. Casings so mounted
are to bs solred so they will not rest on rolling surface of the casing
which will cause low spctis.

D2flastion marksrs aad guages

Dashes or riag running around tire. Used as means for deteramiaing
sressure only in casss of esmergency whsrs a guage 1s not available,

Balancs ilarks

(a) The balanes mark on the tire, waizh locatss the lightweight
point is & r=d dot imnsdiatsly abovs ths bsad of the tirs.

(b) The balance mark oa the tube which locates the heavy point,
is approx1matw1y inch wide and 2 inches long.

(e¢) Balance mark on tubes ars to be placsd so they are losated
at the balancs mark of the tirs.

Crezezp Marks

Purpose to glvs a positive visual indication if the tlre and
tube ars slipoiag oa the wheel,

3ize & mark 1 inch wide and 2 inches in depth, sxteandiag 1
inch on sidewall oi’ tirs and 1 inch on the rim of wasel, Paiated waite

in colour using celluloss anitrate paint ref. no 334-=436.

Aircraft Tube Construction

Aircraft tire inaer ‘tubss of the smaller sizes are moulded in
ons pisce, but large tubes ars built up in visibls sections. Ihs
rubbsr compound used has & high flexibility and resistance ts ke at with
a small weight anc low dmgr=e or porsity.

~General aircraft ianer tub=s consist virtually of one pisecs of
‘vulcanizad rubbzr with ao psrceptible wsakness at the joiat or variation
in thickness.

Tubes ars fitted with valves in which the stem is attached to a
rubber base which is vulcanized to the tube.
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aircratt Tube Construction

The dual seal iunner tube coisisis of aa loaer tubs of tw or
more plies of rubberized febric within a heavy rubber tube, both uaited
at the bass and filled by means of a valve psrmitting dirsct inflation.

(a) Gives gre=at safety factor for blow outs, puacturss, or
- cuts, , ‘ ' :
(b) When pressure from outsr chamber escapss trhough the rupturs,

. causes the inner chamber to expand filling the tire, ‘
(c) This retains nzcessary air pressurs to kssp tire seat firmly
oa rim.

air blood ridges = ridges moulded ariuand tubs to p2rmit
blooding of air trupped batweea iansr tubs «nd tire casiang. Used on
nilgh pressure tubes and some low pressure tubsse.

Tirs Siz» Idsatification
Iire sizas.are ysually identified by two or thres dimension which
ars in inches, gzaerally written ia ths following torm:
' (a) 1500 = 18
(b/ 84 x 22,50 =26
() 26 x 6,6

Tubes Defects or Failures

Heat thianing caused by inside diameter of tub: next to the whasl
being subjzoted to considerable heat from braking action. Flexiag of
tas tire aad nowemsnt of th: bead stretchss and shafes this region,
Mubber fails and splits arcund the tube,

Puncturs ocaused by a forsign objsct penstrating the tirs and
bube allowing air to sscaps in a few minutes or several hours.

Valve base lsak due to poor adhesion at sdys o valve pad,
ifay b2 cut by valve hols or wesaksned by oil and gr-ass.

Damagsd valves - caussd by impropsr mouating or valve striking
an object waen rotating., Tire cressping on rim which is caused by
underinilation.

iirinkled = wroang size tube used or a stretched or worn tube ussd
is larger thaa inside of tirs. Caa happenm to & new tuve when proper
gize is us=d but impropsrly mounted.



Piched = tube got cavght or piachzd batween tirs irea and tire
- or irom and wheel during the mounting operatioa. :

Splice Lsaks = all tubes.ocontain a splice or ssam whioch may
a0t knit togethsr. Juused by forsign substanscss or poor workmansaip.

Blow Qut -‘injury is quite extensive and usually rips tube beyond
repair, Caused by suddsd rslease o air by a damagsd ar defective
caging allowing air to be libarated sxplosively,
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D*Surlptlon

The main landing g#ar incorporatss an air-oil absorber, squipped
witn a s21f compsnsating rsbound coatrol mechanism. Tas lowsr or

cisvea portilon of tis sauock absorber carrisd ths wassl in a4 yoke typs
strus. e upper or cyliadsr porblion is mouated ia a V-bracs, waier is
sivotad on bolts runaiag through busniags in the c2atrs section truss,
The oleo dray lsg, wnich damp2ns siock loads impos*d on the gear ard
czntre ssction truss, connzcts ths saocok absorbsr tothe slide assembly,
oparating on & slide tubs ruaaning forward aad upward in the nacslle.

, Ths retractiag chala -driven by the laadiag g2ir motor through a
systen of goars and torqus shafts, movss the slldp along the slide tube
drawing tne gsar backwards aand upward inot the naeslle, Thelanding
zear motor is controlled by a switdion the pilots control psdsstal, and
& dynumic braking relay. Liait switchss ia ths 1a2ft ascells actuatsd
y ths slids assembly control travsl of the grmar in both directions.
Stailuar switohss in tha right nacelle zoatrol position lights oa tie
pilots control psdsstal, iadicating position of bthe goar. Safety switches
ia tar landing gear control and position switch lateh circuits prevent
acsidental retraction whiles the waight of the aircraft is on the
g3ar. landing gsar doors are Automuflnally opsrated by actuatiag links
brtwizn ths shoeck ahsorbs and the doors,

agh aais laadiag grar has @ 12 iansch balanesd split whesl,
ias 1alves held together by 12 bolts and auts. Sach half is balancsd
ladepzadbly o7 the othwr aad for aalalbeainsd purposss nay bs repalced
saparataly. +a th® outboard half, ard extsnded flange with hardened
steel drive keys muitchzs the slots in the braks disc. Beginning
with Bxpeditor 3 ssries aircraft, ssrial CA220 through CA265 and
Ca 276 and after excspt Ca28l, the extsnded flangs havs gsar rings
instesad of drive keys and the brake discs have matching gear teeth
waich mesh with tnose on the flanges. Whesls are support@d on tapered
roller beurings seat+d in hurdsn =d st2el consa,

N T T e
Diras aad Tub=s

Tire size =~ 14.15 aﬂootn contour tirsg < tall wiieel
Tire sizes =~ 11.00-12, 8 ply - MIG
Tub= size = 11.00-13 regular tubss,

Themain wn-el tire inflation iz given by the 11,00-12 tire lins,
The tall wiaesl tirs inflatiom pressure is givea by 14.50 smooth
contour tire lias, If a guage is not abailable inflate the tires so
the distacce frum the ground to the ceatre lims of the axle is 122 iaches
for thes maia whasls, aund 6 iaches for the tail whasl, '

v
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- LANDING GEAR_SHOCK ABSORBER ASSTBLY, - .

~ Knee Assembiy = landing gear torque

‘Pin - landine gear torque knee

Lubricator -'tor@ﬁe knee

LuBriéaﬁor'- torque knee

Buéhingv- torque knee

Bushing - torcue knee

Kneev; 1§nding gea'térQue

Buéﬁing

Piston and Fork Assémbly - landing gear LH and RH
Cap - landing gear | |
Cap —41anding gear

Stud - landing gear axlé bearing cap inboard
Stud -‘landing gear axle bearing.cap outboard
Stop - landing gear extension

Packing '

'Seal - landing gear fork assembly i

Ring - landing gear fork seal retainer

Gasket

Cap Assembly

Valve Assembly

Cylinder Assembly - landing gear shock absorber
Control Assembly - landing gear rebound

Cylinder Assembly - landing gearvinnef

Bracket Assembly - landing gear safety switch LH and RH
Cover - landing'gear safety switch LH and RH |
Suitch - landing gear safety LH and BH

Bolt - landing éea£,éafety switch actuator

Actuator Asseébly - landing gear Safety switch LH and RH
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Landing Gear Shock Absorber Assembly
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Shoeck absorbsr iassembly

The main landing gear shock absorber is sguippsd with a sslf
conpsasating rebound control mechanism. It opnsists of a cylindsr
mounted in a V-brace pivoted to the coatre ssction truss, 2ad a piston
waich carriss the wasel im a yoke type strut. Torque kness, inter-
connmcking the cyliader and piston, hold the main whfals in alignment.

Servioigg

Fill landing gear shook 9trut with hydraullc fluld, qpecif1cat10n
3=GP=284 as follows.

(a) Jack aireraft so that main. landing gedr is eff the Iloor.
(b) Relsasge air from stfut by loot@nlpg filler plug ou top of
o sUrutn d
(¢) - Removse fillsr plug, nqmprsas strut so that only m-lnCh of
,the pistoa is.2xpoge de.. & 2 ingh block may be ylaced~betw&ea
“ths torgus kas:s %o obbdain this setting.
(d) ¥ill coapressad strut to ovmrflow1ng with hydraulic fluid,
, rcmdvn block aad compress sbrubt. .
(s) Replacs ths filler plug loosaly. Bxtead and compress strut
v a faw times to remnovs surplus hnydraulic fluid.
(f):v 1gntem filler plug securely and iaflates shock struts.

MW nor &nodlra and Parts R*ol¢nam nt

Jarefully inspect all seals; rapluce any walch ars wera or

sut. Hepluacs ~ths falt eylindsr pad if damayzed 0¥ tora.. Repairs.anish..

raguire wselding saould be nad: only a dss idatad overhaul astivity,
slace most pzrts ars hsat-trastsd.

aintexnance

The axposed reciprecatiag parts of shock struts areprone to
pick up dirt, dish aad grit if aa adhesive agent such as oil or
praservativs ccmpouad r2maias oa th» surfacse of such parts. Actuation
of p-rts in this conditioa will .cause scoring and galling of the piston
rods, damage. to paskings, and subsequent ls akaée aad failurs. It is
warsaaly, thsrafors, that the surfsces of such parts bs cleansd whan
actuabtsd, 3xpsrizacs. has rsvealed that a thia film of oil is bsznefiecial
to préveont tiwisting aad fawlura of thapa~k1nf dus to insufficisnat
lubrication. $sfors and aftsr sach flight, thefollowing precautions
shall bs coapli=d witae The expossd Ddrt of the.piston must be
Thorously oleansd ol all forsiga mathter. This will hslp preveat
ocubtbing oif s»als with resultlab lzaks aad failurss. Ths expossad
pistoa tasa saall bz wipad off with & soit rag moistsasd ia hydraulie
£luid, spscifisatian 3-GP-25A4, '

e A s



Tail Wheel and Controls Installation
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TAIL UL AND COHVROLS TNSTALLATION

Tube = Tail vheel slide

Bracke’d - Tail wheel boot

Bolt - aircraft No 10-32 x 1 5/3 inch

Pulley

Pulley

Bolt - Aireraft + - 28 x 4 inches
Bolt - aireraft + - 28 x 1 1/8 inches
Pin - Tlat head 1/8 x 21/32 inch
Absorber Assembly - Tail wheel shock

Bolt - aireraft 5/16 - 24 x 2} inches

Bolt - aircraft 5/16 - 24 x 1%;_inchés

“Slide Assembl& = Tail wheel

Collar Assembly = T#il v‘.rheelifork
Bolt - Aircraft No 10-32 x 1 9/16 inch
Shring - Tail wheel alignment
Glip - Tail whéel aiignmént ‘spring
Bolt - clevis 1/4 - 28 x ¥ inch
Bushing

Plate - Tail wheel alignment

‘Bolt - éircr‘aft +-28x5/8
Bushing

Truss Assembly - Tail vheel

Fork Assembly - Tail whegl "
Lubricator - tail wheel fork |
Bearing - Tail whéei fork assembly

Bearing - tail vheel fork assembly

es

27 Link - tail wheel swivel lock

28 S-ring - tail wheel swivel lock

29 Washer - tail wheel swivel lock

90 Pin - Tail vheel swivel lock
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Tail: Wheel

- Tiyve ~ tail wheel
‘Wheel - tail :

Ring - tail wheel side
Ring - side ring rétaining
Pin - gide ring anchor
Bearing

Cup ~ bearing

Ring = felt retalner
Ring - felt retainer lock
Seal - Felt

Cover - dust inner

Cover « dust outer
Ring-dust cover lock
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Suock Strut Laflation

The propsr inflation for tas mala gear shock strut is 25 iachss.
Ths tail wnnsl shock strub inflationm is 3 iachss, leagure inflation
from the r=d lins on ths piston shouldsr Lo the inside =dge of the
packing nut. '

Lahding Gear Qleo Drag Lsg,

The eleo drag leg consists of a piston, lowsr housiag ad coil
spring with approximate seals and packiag. It is a doubls acting self
contained hydraulic unit, containing both fluid aad air,

Minor Repairs and Replacements

(a) Replace all "O" ring seuls and packing rings.
(v) Inspsct bushings and replace if worn loose or the holes
g
ars elongatesd,
(¢) Clesan all pirts with aloohol and blow dry compressed ai.

CAUTION Whea installin "O" rings bs careful not to cut,
scerateh, or aick them, wiasa sliding over sharp threads, etc.

Servicing Cleo Drag Lag,

(a) Removs air valve and with strut held at an angls of 30
'~ degress which is approximately the positioa it is installed

on the airplans, £ill with aydraulie fluid, specification
3=-GP-264., ‘ ‘ ' '

(b) Install the air valve, tighten aad apply 50 pounds of air

. pressurs to strut, '

(2) Lay strut im a horizontal position with ths lowsr drain
plug up. Loos2a lowsr drain plug and dlow satrappsd air
to escape,.. Tighten plug as soon as air is relsassd.

(d) Placs strut in position as dsscribed above, remove air
- valve and refill strut.

HOTE An oil control tube is provided im the pisten assembly to
preclude possibility of overfilliag strut if fluid is added
with strut held ia the propsr positioan

() Install air valve, tighten and add 50 pouads of air

.. pressure, This air pressure is usad to avoid an air
lock in th> tep of the strut aand is not required te
extend the strut, which is spring actw ted.

NOTE Instructioms above are for filling empty struts. If small .
amount of fluid is required to rsplace sesrvice loss, the strut
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LAHDING GPAR RETRACT :LLOIANISH TNOSTALLATION

Bracket - lzndine gear wmotor brush cover
Bolt - aireraft =22 x 5/3 inch

Bolt - aireralt =22 x 3/4 inch

Serew - fillister head 3 x 3/3 inch

Serew - Tillister head 3 x ¢ inch-

Bushing - tail vheel retract sprocket
Sprocket - tail vheel rehrect cable
Bracket - tail wheel gprocket

Housing - bearing landing gear cross shalt

Tlousing ~ bearing landing gear cross shaft

Cuard - tail wheel retract chain
Guard assembly - hand crank chain
Angle - supvort assembly hand crank LH
Angle - support assembly hand crank RH
Suoort assembly - landing gear and {lap hand crank
Guard - landing gear retracting chain.
Chain - landing gear retruct hand crank
Release sssenbly - clutch

Cover - clutch release

Plate - clutch release

Bushing

Pedal Assembly - clutch release

Sprin: - clutch release pedal

Bracket - pedal clutch release

Bracket - pedal clutch release

Strike - clutch release pedal cover
Housing - clutch release cable

Cable assembly - clutch release

Motor Assembly - landing gear retract mechanism
Universasl ~ cross shaft outboard
Universal - cross shaft inboard

Bar - + x 3/8 inch

Tube - landing gear shaft RH

Tube - landing gear shaft LH

Tube - l¢ndLnﬂ gear shaft

Coupling - landing gear shaflt

Bearlng - landing gear cross shaft
Cover - landing gear clutch

Spring - landing gear clutch

Key - landing gear clutch

Shaft - cross

Clutch - landing gear retract mechanism.
Housing - landing gear clutch

Hub ~ landing gear clutch

Nut - adjustment

Svacer - landing gear clutch

Washer - packing

Packs - clutch

Ring - lock

Spacer - landing gear clutch

Ring - landing gear clutch

Spring - landing gear clutch

Collar - cross shaft
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nay be refilled on the airplane. Remove the air valve and fill to
top of filler opening with hydraunlic fluid. Reinstall air valve,
tighten and spply 50 ‘pounds air presgsure.

Tail - Gear System
Description

Tail gear assembly is composed of a welded steel tubing truss,
2 full swivel fork and an alr-gil shock absorber. At its forward end
of the truss is hinged %to the fuselage. The shock sbsorber connects
the aft end of the truss to the slide assembly for retraction purposes.
A locking mechanism controlled from the pilot's compartment locks the
swivel fork in a stationary position for take off and landing.

Wheel, Tire and Tube

The wheel assembly consists of a split hub assembly mounting
a 14,50 smooth tire and tube. It is supported on the axle by the
tapered roller bearings.

The tail wheel tire inflation pressure is given by 14.50
smooth contour tire line using chart. If a gauge is not available,
inflate the tires so the distance from the ground to the canterline of
the axle is six inches for the tail wheel.

TAIL GEAR TRUSS ASSEMBLY

General

The tail gear truss assembly is welded steel tube structure.
It supports the swivel fork and wheel assembly. At its forward end is
is hinged to the fuselage, and it is supported on the aft end by an
air-pil sheck absorber.

Minor Repairs and Parts Replacement

(a) Replace 0-ring seals when lesking around packing nut is
apparent.
NOTE Tightening of the packing nut will not stop 2 leak
caused by the O0=ring nacking.

(b) Replace upper and lower bushings if they are worn or
appear elongated.

(¢) Replace valve core in piston filler plug.

(d) Replace filler plug gasket.

(e) Replace greass fittings in piston and cylinder if they are
dented, bent or clogged with dirs,.
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Landing Gear and Flap Hand Crank Support Assembly

Cap - landing zear crank hous'ne assenbly
Bause - landiie gear crankt housine assenbly
Serev - fillister heud no 10/32 x 5/% inch
Crank assembly - landing gear =nd Tlap‘supnort
Handle assenbly - landtine sear and {lap crank
Spring - landine gear and crank assembly
Sprocket = landine sear and crank assetbly
Bearing - landine sear hand crunk assembly
Sprocitet - landing gear crank assenbly

Nyt - self locking /16 - 24

Sunnort - hund crank

Suvport - hand -rank

Knob - hand. crank

Screw - truss head no A-32 x 5/2 inch

Dap - han' cvank sunnort

s - . ~ / .
Serew - round head no 3/32 % 5/16 inch
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Tall WHEEL LOCK AND LOCK CONTROLS

The tail wheel lock consists of a spring loadsd plunger, which
locks the tail wheel in a straight positioa parallsl to the lateral
axig of the aircraft. The lock control is locatsd om ths psdestal and
overcomes the spring tensiea through a cabls linkags to umlock the tail
whesl,

Minor Repairs amd farts Replacem nt

Minor repairs will consist of replaciag rusted or corroded cables
and replacing the spring assembly if it bocomes weak, If the housing
in the belly is bent or kinked to such an sxtent that it restricts
the opsration of btha coatrel, it should b2 replacsd, Pullys which are
frozea or sticky iam operation.

aDJUSTIUENTS

The tail wheel lock cable siaould have saough tezasion to ksep it
from dragging on bulkh=sads aand should be kept sleaa fer Ifrss wad 23y
movement. The cable should be shert snough to withdraw the lockinag
pin completely, but leng sanough to permit the pin to seat firmly. Cable

leagth may be adjusted with the turabuckls under the centre aisle
flooerboards.

LANDING GEAR RETRACT SYSTEM

Description

The landing gear retracting system is electrically driven aad is.
equipped for emsrgency maaual operation. Torqus shafts coansct an
ezlactric motor and worm geur assembly to chaia=drivea slides in sach of
the main whesl wells., Ths tall whsel retractioan slide is opsrated by
cablss connected to & chain drive on the motor assembly. & spriag-loaded
disc-type clutch is imstalled in the moter drive unit to protact the
system against an overlead and absorb the shock of starting and
stopping. A manual clutch, operated from the pilot’s compartment, -
disengages the motor and gearbex from the system for manual opsration.

ikin Landiag Gsar Doors

The main landing gear doors are of heat treated alumiaum allnry
skin which 1s riveted and spot welded to a dis={orusd, reiaforcsd
stiffasr, aovldiag the sidin ia ths prop:r coaformiag coatour to match
the coatour of the asacelle, Ths doors are attachsd to ths aircraft by
a hing?, one~half of which is rivetsd to the lowsr portioa of the
nacelle, wailes its matehiang half is rivetsd to the door. 4 staialess
stesl hiags wirs, ilassrted through the matshing hiags lugs, atbaches
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Landing Gear Door Installation

Door assenbly LH

Door assemblv Rl

Pin - hinge inboard

Fin - hiage outboard

Bruce asse thV -~ nacelle door

Bolt - aireralt no 10-32 % 1 inch

Serew - Truss head no 6-32 x 3/3 inch
Socliet Agsembly - landing gear door link
socket asseablv - landing gear door link
JoLlt - airecraflt no 4 - 22 x 1 inch

Rod - nacelle door link

Nut - check 2 - 29

Clevis - rod “lJ adijustment L+ - 29

2olt - clevis 4 - 2% x 27/32 inch
Washer - 2lain } inch

Kut, - castle shear 4 - 29

. . s /e 7 'Y
Pin - cotter 1/16 x % inch
Eve - suivel base

" Washer -~ 51ain no 10

Mot - castellat~d no 10/32
Pin - cotter 1714 x J inch
Pase - lznding sear door ::‘.‘.ri‘rcf

-« - 1 s
Scrff head no 3 - 32 w5 inch

T - round
~ Jandine ceur door
3w Landing cear door




the deer e ths muwsells, Whea tus landing gsar is restracted the doors
cover the whscl well opealags. Thz doors should opsrate frasly and

£it snugly =nough to avoid sxcesssive vibration. Actuating rods,
sscursd to the main gear assembly, automtically clese the doas when the
gzar for manual operatioen, ' '

Minor Repairs and Farts Revlacement

Iaspsct the door for spot wslds waich M ve broken loose. Repair
by addiag a rivat oa sach sids of the broksa spot w2ld. Saall cracks,
10t over F to F insh ia leagth, may bs stop drilled., Distortsd doors
aust be replacede - Iaspsct the swivals for sxesssive play aad/év

2 L

3ssricted ayvrasab,  3Swlvsls which ars sticky ia opsratioca or thws
walei nave 2zcessivs play should be repalead,

Rigging Main Landing Gear Doers

:—3
s
[

landing gear doors are adjusted by varying le agth of th>

rods wilch coanset the doers to the shock strut and by moving
up or down or rotatiag it on ths V=brace, Properly adjusted,
will £it smugly with about 1/8 iach clsarance bstwson thar wasa
ully ratractsd, adjust the linkags to cause a slight bow(approximately
1/8 ino) ia ths lowsr forward nucslls skia with the gears fully
retracizd, Ihis will eliminate vibratiom of &the doors waile ia flightoe
[he bolts ia ths attaching linkage should not be 4ighteasd 4> such aa
sxtsat as to impair free acstion of the swivel or rod linkage.
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Rig Main Landing Gear Door as Followss

(a) Support airecraft on jacks.
NOTE s
T 7 When holsting or jacking the aircraft always place a miaimum of 200
pounds ballast oa horizoatal stabilizer to preveat aireraft from tipping
over., & felt or camvas pad should b2 us=sd to protsct the horizontal
stabilizer and the ballast sheuld be placed over thefrent spar near the
fuselage,

(b) Chsck the upper and lowsr linit switches to be surs they are
. . scorrsctly sa2t.

{¢) Discennmect laading gear door linkag=z on =ith

wawsl sad g2cure the douis baok —ul 20b ol Ul ey

(d) Adjust the laanding gear deor linkage which has net been
discomnected and set the deers appresimately 12 plus er mimus
% imch frem landimg gear pistem. Lsasure frem the lewer
ferward cormer ef each door,
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Figure 23, Landing Gear Installation
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LANDING GEAR THSTALLATION

Leg AS&émbly - landing gear drag

' Bushirg

Hose Assembly

Tube Assembly

copilots brake IH

pilot brake RH

Tube Assembly

Hose Assembly - copilot bruke

Hose Assembly

pilot brake

Valve = shuttle

Gasket

Actuator - light and limit switch upver

Bracket - light and linit switch upoer LI and RH

Bracket, Assembly - light and linit switch upper LH and Ri
Switch - LH and PH

Actuator

Bracket Assembly - light and limit switch lower LH and RH

Boot Assembly - limit switch

Switch |

Actuatof

Grommet

Box - limit switch lower LH and RH

Cover Assembly - limit switch lower LH and RH
Tube Asgembly - landing gear'slide

Slide Assembly. - landing gear retract
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Note s The landing gear deer linkage is adgustﬂd by any ene er all
of the fellowing means: ;

(1) Retatien ef tho‘clamps en the V=brace
(1i) DMovimg the limkage either up er down em the V=brace
(iii) Adjus timg the clevis en the door lirkage red.

(¢) Statien eme mar im the pilets cempartment e&nd anether man
at the landing gear which is bolng rigged. The man im the
. pilets cempartment will eperate the landing gear pesitien
switch and the main outside the sircraft will watch the
doores very clesely as the gear is belng retracted and make
adjustments as required..

(£) ~With the battery master switch im the "OFF" pesitien,

- ‘commect an auxiliary pewer uait te the groumd supply
secket, Full eut thelanding gear circuit breaker aad
select "UP" with the landing gear positiem switch.

By intermittent operatiom of the circuit breaker, slwly
retract the gear,

NOTE ¢ Check landing gear torque shafts (left and right) te e sure

that they willclear all lines, tubing and structural memebers
of the aircrafto.

(g2 Watch the doors clesely as the gear is being re tracted te
. ~ Dbe gure they will clesar all limes, tubing and struectural
members of the aircraft.

NOTE A combiratien eof any 2 er all of the methods for adjusting the
doer linkages (see note preceeding step (e) may be necessary
to maimtaim the cerrect deer dimension im "dowa" pesition, and
to ebtain propsr rig and *ensiom of the doers im "up"® positien,

(h) Run gears up slowly, checking carefully te be sure the

- - deors clear the tire and landing gear fork, Maintain
the 7 imch minmimum clearance between the deor and tire,
doer and landing gear fork and doer and wheel axle,

WARNING

Accumulative teolerances in the land:ng gear_ deer linkege and the
landing gear door swivel will a11@W'approx1mately to 3/8 inch "play"
in the landing gear ‘door, When checking the I inch clearance, push
the door teward the wheel and remove the "play", Maintain the 3 1mch
demension with the "play" removed, '
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(j) Adjust linkage tc clese deors snugly ard Eauae a bew
of appreximately 1/16 te 3/32 inch of the nacelle,

(k) Check the deors for &lignment, A smill ameumt of ferming
- - with & rawhide mallet may be mecessary te aligm the edges
of the doors., Take care net te strike too hard aad break

the spet welds loose er distort the ders.

(T). ‘Rur gears dewn, tighten and key all belts. Tighten and
- leck jam mut om the doer red linkige.

NOTEs The clevis head bolt attachimg the red ead clevis te the deor
§wivel should be tightened enly fimger tight, ‘

(m) = Ropdit steps (d) .through (1) fer eppesite gear -
(2)  Remeve mircraft frem jacks,

Landing Gear Hotor

The “landing gear moter leqatpd“in‘centro section umderneath the
pilets floorbeards. T

It drives the landimg gear mechanism threugh & worm gear drive
snclosed in & gear bex., On ome side of the gear bex is located a
sprocket which conmects by cheinm to the hamd crank im the pilets compart-
ment and & small spercket which drives the tail wheel retracting
mechacism. Un the ether side of the gearbox is & clutch which disengages
themoter and gearbex from the ether parts of the system.

Minor Repairs and Parts Replacement

(a) Brushes should be replaced whenr they are wora to a
minimum length ef 7/16 imch.

(b) A tensiom of 2 pounds should be required to 1lift the

- ~ brush frem the commutater. If tensiom required is
less than 2 pounds replace spring.

(c) Clean the commutater with & gésoline moistened cloth and
pelish with fine sand paper, If cemmutater is
extremely reugh or pitted, replace moter.

NOTE For repairs other tham exteri~= cleaning, replacement o« brushes
and springs, or cleanimg of commutater the moter should be tagged un=-
serviceable and returned te steres,
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Landing Gear liotor Gear bex

The motor gear box is & cast mugnesium sheel which houses the
motor worm gear and the torque-shaft drive gear, The oil level in the
box should be checked every 100 hours s-d maintainsd Wi th universal
gear lubricant, specifications MIL-L~6-86a. For every 400 hours the
gears should be chzcked for wear as follows:

(a) Remove the motor &nd worm geaur
(b) Inspsct the torque-shaft drive gear for broken, dameged,
. or worn teeth. The maximum allowable wear on the t2eth

is 1/32 inch. Wear beyond this figure entains replacement
of the gear,

(¢c) Check werm gear for rough, scersd, or otherwise damaged
testh., If any marks are ap.areat which cannot be pelished
out, replace the worm.

(a) Ressemble the unit, ensuring that seal out is ap plied
te the face ef the gearbex which receives the moter.

" Miner Repairs and Farts Replacement

1f the gearbex and shaft assembly needs repair it must be
removed, tagged unssrviceable and returacd ®© the steres,

Adjustments (landing gear cluteh)

Cluteh Cable Length Adjustment - te adjust the clutch cable
length, hold the clutch pedal in the extreme aft pesitien. Full tep
of the clutch arm outbeard, fully engaging the clutch., Place the bolt.
oan the cable giving 1/16 plus or minus 1/32 inch clearance from the
clutch arm. Tightenthe bolt securely and safety. Actuate the clutch
pedal several times to check the bolt fer slippage aand sufficient
throw,

Overlead Clutch “#djustment

(a) Remove the wrap lock clamp and friction tape holding the
clutch dust cever im place and remove the cever. Leosen
the leck screw on the tensien autb.

NOTE: It may be necessary te spread the tensiem nmut befere it canm be
turned. Care must be exercised to aveid damage to the nut
and the threads. ‘
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(b) Using beech spanrmer wrench 180131, tighten to increase
the tensien, Tightea the lack screw enr the tensien
aut and safety., Replace the dust cever with frietien
tape and ceat with shellac. Install wrap leck ever
. ta.pe . '

Overlcud Clutoh Testing

Testing of the everlead clutch is accomplilhod W1th a spring
scale oomnected to the hand orank, The test is made in the follewing
manner,

(») Place the aircraft on jacks so tiw all wheels are clear
‘of the fleer. ‘

(b) Disengage clutch and raise gear upprexlmately halfway with
. . handerank.

(¢) Re-engage the clutch.

(d)  Set the hand cramk ferward with the teeth emgaged and heoek

a large sprimg scale to the handle at an angle of 90°.
, to the floor.
(e) Pull up stadily om the scale until the cluteh slips,
. which should be at & readimg of 130 plus er minus 10
pounds. If cluteh dees not slip within the allewable
scale reading, and adjustment should be made.

Retracting Chain (macells)

Adjustment
To adjust retracting chains .

(a) Suppert aircraft em jacks se landing gear wheels clsar
the floor,.’

(b) Using emergency hand orank, retract landing gear umtil
slides in nacelles are about 1/% inch from the lower step.

(¢) If this dlstance is not'the same or both landing gears,

. tighten lower chair adjusting belt im the slide that is
further away from the stop( this will meve the slide
down), or tighten upper chain adjusting belt om the slide
th%t is closest te the stop (this will meve the slide
up/o .

NCTE 2 The chain adjustment will cever appreximutely %‘inch
~difference of the slide assemblies. If the differsnce
im the pesitien eof the slide is greater than Z inmch the
slide camnet be synchronized by adjusting the chaim
and the chain will have to be relecated em lower
sprocket.
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(d) The tensiem on the retract chains should be about 40
pounds. Te set tension, tighten er lecsen beth adjusti ag
belts om chain by the same amoumt. Adjust cheinm 8o it
dees not slap slide tube durimg operatiem. This temsien
can be apprximated by graspimg retract chaim at about
the centre and squeezing with thumb and ferefimger., If
chain can just be squeezed tegether, tensiem is satisfactery.

. (s) Recheck slide measurements for synchrewizatien.

Note : Chains should be checksd at regular imtervals, fer pessible wear
Oheok measurements of 36 limks from centrs to centre em limk pins, The
measurement should be 18 to 183 imches. If ever 18 l/é inches, chainm
should be replaced. :

Nete: Retract chains should be kept free of dirt, rust amd cerresien
at all times. Cleaning is accomplished ealy with approved solvent and
under ne circumstamces should rust er cerresien be remeved with an
acid cleanzr. This may embrittle and orack the highly heat: treated
links., If retract chain is excessively rusted or cerreded to the exent
.of endangering safe operation, it should be replaced. The only
rscemmended lubricant for retract chains is pewdered graphite. A good
method eof ap licatiom is to mix powdered graphite with & quick
evaporating solvent and apply te the retract chaim with a brush.

Slide Tubes
General

The slide tubss are constructed from cherme melybdenum, round,
geamless. steel tubing which, prier to installation, are cadium plated.
on the outer surface to resist rusy amd corresiom. They are securely
attached at each end to th® truss assembly amnd are adequately reinferced
te abserb nermal stresses induced by landimg amnd take eff. The exterier

surface is smooth to permit the slide assembly te travel the entire
length of the tube with the least possible drag.  There are three slide
tubes; one for each of the main gears and eme for the tail gear,

CAUTION : Where it knewm or suspected that the geometric
lock has beem brokenm while the weight of the aircraft rested onm the
undercarriage, the slide tubes are to be threoughly inpsected for
bending. Tubes showing amy evidence of bending what sosver are to be
replaced. | ‘



Tail Wheel Door Assembly

Door Assembly - tail wheel LH

Door Assembly - tail wheel RH

Pin - tail wheel door hinge LH

Pin - tail wheel door hinge RH

Bolt - aircraft no 10-32 x 1 1/8 inch
Bolt = aircraft no 10-32 x 1 inch
Bushing

Barrel - tail wheel turnbuckle

‘Bye - tail wheel door turnbuckle LH
10 Eve - tail wheel door turnbuckle RH
11 Link Assembly - tail wheel door universal
12 DBushing .

12 Bolt - aireraft no 10-32 x 3/4 inch
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Landiaé Gear Slidé‘Asssﬁbly

The landing gear slide assembly consists of a steel forging
ma.chined to accommodate 6 steel rollers, The rollers are evenly spaced
te give & smooth sliding operation. Machined em the ferging are twe
fittings for the retract chain attachment. The forging is limed with
the bronze bushing to assure free actiom om the slide tube.

Miner Repairs amd Parts Replacement

*he landing gear slide assemblies should be kept cleam at all
times. If bromze bushing is excessively werm er scered, replace slide
agsembly, Replacement of aleo drag leg is recommended if attachimg belt

heles are elengated er wora.

Landing Gear Tergue Shaft

Miner Repairs and Parts Replacement

if terqua shaft ‘becomes bent a warped, remove and replace the
entire terque shaft assembly, .

Tail Wheel Retracting Systams

Cables from a chain and spereket drive on the maim landing gzar
torque unit are attached to the tail wheel slide assembly. The shock
absorber links the slide and the tail whee] truss, As the slide is
moved along the slide tube, the shock abserber lowers er retracts the
tail gear,

Miner Kepairs and Parts Replacement

(8) If a cable has more then 6 strands br@kem in any 1 inch
it must be replaced,

(b) Rusted or correded chains must be replaced.
(¢) Replace pulley®s which are frezen or'éticky iﬁ epafatien.

(d) Check the bushings in the idler sprockets fer rust er
corrosien and lubricate as required,

(e) Check idler sprockets for excessive wear.

(£) “orn spreckets must be replaced.
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‘Tail Wheel Shock Absorber:

Fitting - grease

Bushing - tail wheel shock

Piston - tail wheel.shock

Screw - allen head + - 20 x + inch
Head - tail wheel shock piston
Ring - snep :

Spacer - Tail wheel shock wiper ring
Ring - wiper

Nut - packing

Pad - felt

Gasket ‘

Packing - O ring

Adapter - shock absorber piston

- Pin - metering

Cylinder - tail wheel shock
Bushing - shock assembly
Fitting - Grease

Placard - Tail wheel shock
valve assembly

Serew - set




Rigging Tail Wheel Retract Cables,

(a)
(v)

(d)

CAUTION s

Suppert aircraft on jacks.

tation & man in pilots cempartment, & man in the rear
fusslange tail cempartment, amd & maAn eutside ef aircraft.
The man im pilets compartment will epsrate the landing

gear manually and electrically, theman im rear fuselage

will adjust the retract cebles te preper tensiom, and the
man outside will see that the wheel wells are clear ef
obstructiens each time the gear is operated and check the
tail wheel slide fer synchomizatiem with the maim gear
slides and cerrsct travel, ' S

Operate landing geary system manmually and positi em the
mein gear slides ageinst lewer steps, Adjust turmbuckles
on the tail wheel retract cables until the cables have
appreximately 50 poumds temsiem em each, . iake sure the
tail wheel slide is against thelewer (aft) step.

Operate gears elsctrioally amd check the lewer limit
switch fer ceersct setting.

Use extreme oare whem operating the system electrically,

Xdded Inertia in the landing gear system, caused by elsctrical
operation, may cause the landimg gear slides te contact the lewer gLoeps
toe hard and damage the retract system. An approximate setting may :
be obtained en the lower limit switch by manual operatien, hewever,
it should met be relied upon as & fimal correct settimg teo limit travel
of the gear when under electrical eperatiem. It is recommended that
the lewer limit switch be adjusted initially te such & pesitien vhere
it will be reasomably certain that the slides will net centact the
lower stops with umdue force when the slides will net cemtact the lewer
stops with umdue ferce when the system is eperated electrically.
Continual electrical cperatiem and adjustments by trail and errer methed
uatil correct setting is ebtained,

(e)

Using a tensiometer to check cable tensionm, adjust

retract cables te 70 plus or minus 5 pounds em the tep retract cable
and 50 plus or mimus 5 pounds on the bettom cable.

NOTE: If the abeve tensions cannet be obtaimed with the tail vheel
slide ageinst the lewer stop, with 3 threads er le ss shewing atir ends
of the retract cabls turmbuckles, the chain must be relocated em the
jdler sporcket in the belly, After chaim is relecated em sprocket,
eperate gear manually te check symchronizatien of the tail wheel slide
with the main gear slides.
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(f/  Run the gear te fully retracted position, them lewer
- against the lower step electrically, The man im tail
compartment will listen carefully to assure the tail
wheel slide contact the leser (aft) stop with a slight
impact (barely audible) and the men outside will make
& check threugh the tail wheel opening to be sure the
slide is contacting the lewer (aft) step.

- (g) Check cable temsien and lewer limit switoh setting, lake
. miner adjustments in cable tensiom and lewsr switch
setting if necessary., .Safety the turambuckle,

WARNINGs The tail wheel retract cable is attached to the tail
wheel slide with an alumimum alley shear belt., Never replace
this aluminum alley shear belt with a steel belt.

LANDING GEAR ELECTRICAL SYSTEM

Lecatiom = Fesition switch accompanied by red UP light snd &
green DOWN light is lecated en pilets conmtrol
pedestal,

This switch is readily idemtified by a miniature wheel mounted
on the switch handle, This switch whem actuated, contels the land ng
gear motor, through the dymamic brake relay, Limit switches, safety
switches and pesitien light switches form the rest of the cirecuit.

Limit Switches

Upper Limit Switch

Locatien = Is mounted om the truss tube near the top ef the
left naceslled.

The switch is eperated by the actuater lug mounted em tle slide
assembly and regulates the travel of th landing gear as it is being
retracted,

Adjustment
Te adjust upper limit switch

(&) Suppert aircraft on jacks se that all the whsels are

" clear of the fleor,
WARNING$

When heisting or jackimg the aircraft, always place a mimim 1
ballast ef 200 pounds em the herizontal stabilizer te prevent aircrafg
from nesing ever. Ballast should be placed ever the i'ront spar near
the fuselage. ’



(v/

(e)

(a)

(e)

(£)
(g}

()

(3)
(k)
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Remeve upper belts frem beth drag legs and swing drag-
legs dewn, free ef slide.

Positier upper limit switch bracket em truss members so
frem the edge ef the ferward meumting clamp em the bracket
is 7 5/@ jches frem the upper step., Tighten belts just

sufficiently te secure bracket, se that it will me e when
gtruck & firm blew with & rubber er rawhide mallet,

Install sctuator wedge om upper drag leg belt and slip
belt imte the slide., De nret imstall drag leg.

Retract slide slowly with handerank

Qbgzerve clearance betwsem Sctuater wedge and the switoch
brecket, Meintaim 1/16 imeh mimimum clsarauce.

Positien slide 1/% inch frem the upper step and by
retating the bracket, set the switch lever roller mar
the centre of the actuator wedge. Set the switch se
the actuater wasdge trips it.

Cramk geur dewn amd install drag leg. Retraot gear
electrioally and check the pesitiem of the slide.
Maintain the 1/% inch gap between glide and step.

Make miner adjustments by retatimg bracket om the truss.

Bxtend and retract the gear 2 or 3 times to be sure the
1/8 inch gap is maintained, Key all belts.

NOTE : iake fimsl check with both drag legs imstalled.

Lewer Limit Switch

Lecatieon = lewer end of the left lending gear slide tube:

It regulates the travel of he landimg gear &8 it is being -
sxtended.

Adjustment
, s adjust undercarrisge lewer limit switchs

()

Supp‘rt aircraft em jaoks se all wheels are clear oi fleer.



(¢) If theslide nits the stop toc. hard, retract the gears
2 or 3 inches from the lower stop and relocate lower
switch mounting bracket slightly ferward. Ii the slide
does net hit the step firmly locate the switches aft.
Retract gesars =lectrically anrd check the upper limit
switeh setting. Continmue until switches are set corresctly.

CAUTION 2 Do not set the lower limit switch to impose an
“ebnormal stress on the landing gear torque shafts and landing
gear moter mechanism. To check the lead make a mark across
the clutch teeth and relsuse the eluteh. The resulting " spring=~
back™ of the cluteh engaging teeth should be ne more than &
of the width of 1 teoth. If this is exceeded, relo-ate the
lower switch moumting bracket slightly ferward.

(a) Tighten bolts sescurely helding switech and bracket.

Landing Gear Yesitien Light Switches,

Location = Position light switches in the right nacelle contrel
tihe red and green indicater lights enm pilets control
pedestal which register the full "UP"™ or "DOWN"
pesition of the landing gear.

fhen the gear is in the "UP" position the red 1light is on; as
the gear is beiag lowered, the circuit is opened leaving both lights
off until the down pesitien is reached, at which time the greenm light
comes on.
adjustment

To adjust upper positien light switeh.

(a) Suppert the aircraft so all wheels are clear of graund.

ABENING:  When jacking always have 200 pound ballast, positioned
en front spar of herizontal stabilizer near te the fuselage.

(b) Retract slide manually until slide is approximately 5/16
inch from full ™up™ pos=ition.

(¢) Loosen switch bracket and set switch so red light just
comes on. Maintain 1/16 inch minimum clearance betwesn
actuator wedge and switch bracket.

(a) Lower slide, attach botn drag legs, then retract; check
operation of red light on pilets control psdestal,



(f/  Tighten leck nuts holdjing switch barrsl.

Landlag Gear Switch Latch-

The seleneoid Qp-rat-d switen latch in the centrel pedestal

. engages and locks the pesition switch im the "DOWN" Positiom, preventing
accidental retractien while the weight of the aircraft is em the gear,

- As the shock strut (right) extends it actuated the comtrol swit ch

' -~ opening the circuit to the seolenoid, which in turn releases the latch. .

In emergencies the switch latch may be released manually through a
hole in the left side of the control pedestal.

adjustnzats
To adjust landing gear switch latch:

(2) Suppert aircraft on jacks as the welgnt is off the
landiag o gears

(b) Kelesage the air from the shock dbsarbero

(e} Place a small jack nder the dhock absorber fork &:d
raise whe el untill shock absorber is compressed % inch.

(d) Adjust actuating belt until switoh clicks.

() Adjust‘leck aut on actuating belt and leck belt in this
Apasitiana

(f) Lowar whaelg then raise again to the palnt where the
sw1teh clicks,

(g) Cheak pesitiem switch te ses that it is lecked iam the
"DOWN" pesitien, Lower wheel, then see that switch is
unlecked, ' '

(h) Remove jack from under wheel and par rtially 1nﬁlate
snock strut,

(j) Remove jack from uamder aircraft and inflate shock
strut,

Landing Gsar Safety Switch

Lecatien = en the left shock=absorbsr sturt.

Prevents accidental retraction of the landing gear while it is
Sup.orting tas weight of the aircraft. This switch is in the "UP"
landing=-gear contrel circuit betwsen the landlqg gear positi on switch and
tne landing-gear dynamic brake relay, When the shock strut is compressed
it opeas the "UP" Bnding gsar coantrel circuit,
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Adjustment
Te adjust safety switch#
(&) Suppert aircraft on jacks as weight is eff the wheels.

WARNING: When hoisting or jacking the aircraft, always place a
minimum ballast ef 200 pounds en the horizontal stabilizer te
prevent aircraft from nesing over, A felt or camvas pad should
be used to pretect the herizontal stabilizer and the bal last
should be placed over the fremt spar near the fuselage.

(b) ‘Release air from the shock absorber.
3
¥

(¢) Place a small jack under the sheck absorber fwrk and
I raise wheel uatil shock abserber is compressod inch.

(d) :idjust actuating belt umtil switch clicks.

(e) Raige wheel, then lower It carefully te the peint where
switch clisks again. Mark this lecatiemn of sheck strut
and then release the jack from under the wheel, The

distance irem this mark w1th shock fully exteaded sheuld
be £ imch.

Dymamic Brake Relay

Locatiem = under the pilet's flecrbeards is imcerperated in
the landimg gear cirecult betwsen the positioen and
limit switches and moter.

It prevents over travel of the gear and coastiag of the moter
at'ter the uppsr or lowsr gear limits have been reach=d.

The up and down relay solenoids ar~ controelled by the pesitien
switch on the control psdestal and the iimit switches inm the left
nacelle, BEither the pesitien switch er the limit switches will energize
and de-energize the selenocids., Centactters eam the seleneids pluagers
complete the runaning circuit when the solenoid is energized, but remain
normally clesed in the braking circuit when the scolenoid is de-energized.
& rocker arm centact operated by arms em the seleneid plungers selects
for braking the field opjosite te the one last used fer running.

Counter voltage ianduced im the moter armature a8 the moter is ruaning
returns to greund threugh the oppesite field and the relay when the
contrel circuit is broken taereby braking the armeture.
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Midor kepai

rs and farts Kepiacaoent

Repairs em the rslay sinould be limited to:

)

Tightonimg connebtiens;

Keoping centacts clcan, er replacemnnt of. thc entire relay,

NOTRH i No attsmpt ‘should be made te repair er adgust the r*lay except
hv autworlzcd personnel. »

Tﬁtting ,

Nete;g

If after rumning the fellowing tests the relay preves

to be malfuncticning, it sheuld be tagged unserviceabls and
returned to steres.

(a)

Cb;‘v .

(el
(a)
(e)

(£)

- Suppoert aircraft on jacks so all wheels clear the floor,

Disconnect leads at meter and tura en electrical systo@.

T§st (with 24 volt test light) continuity from main pewef
terminal in belly ef aircraft te the e, 3 terminmal on

the dynamic brake relay.

lanually set the landing gear se that both limit
switches are clear of the slide assembly actuater and
place the landing gear pesitien switch im the "UP"
pesition (for testing "UP" solenoid).

Test frem Terminal Ne. 1 ef the relay assembly te greuad;
“if the "UP" solenoid contaet er is making proper coms act,
the test light w1 1l be on.

Holding the pesmtlen switch in & neutral pesitien or
eperating the "UP" limit switch, should cause the test
light %o ga off.

Rep=at the same test for the "down" deleneid by placing
the pesitien ik "DOWN" pesitien and “testing frem Tearmimal
2 of the relay asseubly te ground. If the dowa soleneid
contacter is making proper centact, the test light will
g0 on.

Holding the position switch in a asutral pesition er

eperating the dowa llmlt switeh should cause the light te
go off,

(Taps these leads ‘te prevent them from bsceming greunded) . -
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Waraning-Hera Switches

General = Lecatiom = Lecated in the pilet's centrel pedsstal in froat
of the threttle lavers.

Their functien is te emergize the warnimg - heram circuit and
seund the horm if the tharettles are clesed beyend a safe flight setting
with t he landing gear retracted. This circuit is imtercennected with the
dewn pesitiom light switch, therefere, the waraing ners stops soumding
as the green pesitiem light cemes en.
adjustument

To adjust warning=-hora switchss?®

*a) Set parking brake, check wheels, and start toegines.

(b)  Advance threttles until manifeld pfessura guages whews

o 12 inch=s of manifeld pressure withthe prepsller inm

{ine pitch.

(c) wove mixture controls te Idle Cut-Off pesition and
step engines leaving throettles in the sen positien.

(d) Gaining access threugh the nose sesctien the throttle
switches, loosen clamp holdimg switches.

(#) lMove switches in centact with throttle umtil a click
is heard, indicating thatvthe gwitches have clesed.

(f) Secure switches im this pesitien.

(2) Aircraft should be flight tested to determine if switches
function properly im flight.

Warning Hera Cut=-Out Kelay

Locatien - push butten is lecated belew the inner beacen light
en the main imstrument panel.

When the undercarriage is up ard either threttle is retarded the
warzing hern will seund. Depressing the warning herm silencer butten
energizes the silencer relay, which im turm breaks the warnimg hera
circuit. The relay will remain energzized and, hence, silence the hern
uatil either the throttles are advarced er the undercarriage is lewered.



