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CHAPTER I 

SPECIFICATIONS 

C;ENEUAL 

I. The Stinson Model 108 Series airplanes are four-plane, high-wing, 
ubin monoplanes manufactured by the Stinson Division of Consoli­

elaLed V ultee Aircraft Corporation. These airplanes are powered with 
horizontally opposed, six cylinder, air-cooled Franklin engines. They 
are equipped with wing flaps, slotted wings, brakes, steerable tail 
whc:d . amI dual controls. 

" , Hc ~ feH:fl tjf~ J"~Ten rlcr to the features peculiar to each model of the 
8(!!'iC!t4 is It)' fll,_"Ie:1 dtlsigllul inn. The following table identifies the vari-

1111:1 rHodel", 

rid Power Gross Weight 

lOB ISO 2150 
IOk·l 150 2230 
J OH·2 165 2230 
IOB-a 165 2400 

t Thfl (tiqi1f!lle mnild nllil serial number is stamped on a nameplate 
mOlluh;d ( HI lilt' ('obin side of the firewall, in front of the right seat. 
fll fJ tlil'piIlIlC> Rerial number is also stamped on the engine side of the 
'in:wulJ at lhe upper right hand corner. 

4. The engine serial number is stamped on the engine nameplate at­
tached to the left side of the engine crankcase. On early airplanes the 
engine nameplate is mounted on top of the engine just ahead of the 
tarler. 

W~;IGHT AND BALANCE 

.•. Tllf~ weight empty for each airplane is given on the weight and 
hnlullec ",heets supplied with the airplane. 

). I'IH! following table lists the Center of Gravity Limits for each of 
1I"~JIl\ .. lds. Values given are for gross weight loading. Inches are 
fnwi WillI.!. Il:ucling edge and percent figures ore of M.A.C. 
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Vlaw Drawing of Model 108-3 

Ii 
10. 
10",!' 

IOH·!\ 

nEAS 

Wing (gross ) 

Ailerons (each ) 

Flaps (each) . . 

lIorizontal Stabilizer ... 

I':)(:'valor (Including tab) 

Elovulor Trim Tab .... 

' j,. (Models 108, -1, & -2) 

"HJI, t!~ 

1.0.62 
HU;2 
10.62 

. 10.62 

Fiu (Mudd 108-3) .. . ... . . . . 

Hml,k. (Models 108, -1, & -2) 

l" ; 'f ~,ml 

IH.2 
·'8.2 

18.2 

18.2 

HmJder ( Iudueling Trim Tab, Mode) 108-3) 

. im Tal, (Model 108·3) 

It 
Itll:hc$ Percent 

20.0:~ 

21.33 

21.33 

21.89 

35.2 

:~ 7. 5 

37.5 

38.5 

Square Feet 

. 155.00 

,9.01 

6.11 

14.66 

17.24 

0.94 

8.55 

14.28 

6.28 

6.78 

0.49 
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CHAPTER II 

GROUND HANDLING AND 
GENERAL MAINTENANCE 

PAHKING AND MOORING INSTRUCTIONS 

I. Head the airplane into the wind and set the parking brakes. Apply 
force to both brake pedals until the brakes are set and pull out the 
push.pull knob on the left side of the control panel. Hold knob out 
until foot pressure is released from brake pedals. 

2. Lower the flaps full-down to prevent buHeting. 

:t Ailt:rol1 11ml t·l('vator controls may be locked by pulling control 
wl\l~c J h:wk IIllel M:(:uring with seat belt. Rudder controls do not nor­

IflC:kil1l.! hinGe rudder is held by tail wheel steering 

figure 3-Moorlng Airplane 

. , 
\ . , 
\ 

10 provonl dam-
10 Iho tightening 
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3. Safety llelt 
TI •• Down Belt 4. S.ot Support Fitting Cov 

figure 4 ....... Rear of Cabin for Cargo 

.~·lt SION OF (;ABIN FOR CARGO 

MAINTENAN 

I . ar Sea' Belt Lug 

must 1m 1I! 1J1I)YI~d til IlI'nnil attachmenl of tllill .... 

hy tak­
upporl 

Illotltl l fitt ings 
illt.J!;t raled in 

110'(' ' ·owl. the rear 
li r I'kll lCS the battery 
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Figure 6-Holsting Airplane 

• II j't recommended that ropes be used for hoisting. 
ary 10 UI'lC a chain or a cable, use padding to prevent dSIlltl6e I(t ill( 

1111 iug.. A hoist with a capacity of at least 1500 pouno~ it' rC'lllht"t1 
10 lif( 1114: airplane when it is empty. When hoisting ut III 

IllOlil11 rllt illg!:!, means must be provided to keep the win 
phill t) I. :vd 

MAINTENANCE 
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A In(k u l Ihill) point fII Uf\1 hnve u t:nJludly 41 f l[)OO ,pmmt'l 
ulli au l lwight of l~ 100·he~. and a dlfOk.· e,r 14 indu:8 W c1 
mRin wlu'>els rrom the ground if either OJ' both lireR aff! Onto 

CAUTION 

When jacking at this point the airplane must be tied down 
at the wing struts or mooring r ings to prevent it frOI11 roll 
ing off the jack. 

J O. As illustrated in figure 7, a jack can be used to raise eilhf!J' I) 

the main landing gear wheels by inserting a jacking tool, pari No. 
lOU-5901000, in the axle. A jack used here must have a capadl 
1000 pounds, an initial height of four inches, and a stroke or ai 
inches to clear the wheel from the ground if the tire is flat. 

1.~a.:VELING 

'I ',. The upper edge of the door frame, which is parallel to th 
lirw, can be used to level the airplane. Use a spirit level for ch 
I I'll' attitude of the airplane. 

'fIRE INFLATION 

12_ For maximum tire service, keep tires inflated to proper pre.~eu . ... 
'he' recommended tire pressure is the airplane weight divided I 

100. Example: 22 psi is the correct pressure for an airplane loft,l 
J q 2:l0() pounds gross weight. 

I"ERY SERVICE 
flu' llUllery should be checked once a month and refilled with 

II IIH illf:. 1 water as required. The battery is located under the pihl1 
in IIII' nlUc..lcls 108, -1 & -2, and is located on the forward riAl" 

f 1 11f~ fi n: wall in the model 108-3. 

1,'i11 I ~ xi d (' Latteries to a level of one-half inch above thf' plllk ... 

MAINTENANCE 

Figure I-Battery Filling 

HI. Access to the battery when located under the pilot's seat is gained 
hy lifting seat. Slide pilot's seat forward as far as possible and slide 
I li~ht 8(!l1t aIt as far as possible. Remove the Phillips head screw that 
IIn(~"t:t\ the seat cover to the base. Remove the seat stop bolt, mus­

'l'lIl nd in figure 9. Slide seat full forward after removing bolt and lift 
l' jlll1. (: c:lg(~ of cushion. Seat will tip up and aft permitting access to 

l'lt: hullt ..... y . 

wilh petroleum base 
h, ot every 100 hour 
arc used, one being 

11 



Figure 9-Seat Track Stop Bort 

ln fl unled on each of the pilot's rudder pedals. The fluid reservOl 
n mtalned in the master cylinders and the filler plugs are mounter! nl 

I br top. Brake bleeding and refilling is described in Chapter V. 

.. 110 ABSORBER SERVICE 

J H. Tlu' shock absorber strut on each landing gear leg shoulcl I 
r'epl." uisiled with petroleum base hydraulic fluid, Specificntioll 
VV ().:U>6h, at every 100 hour inspection period. Always tt,pl'~ilil':i" 
I h~ ,." 1,1 wit h the weight of the airplane on the wheels. 

I II the strut, remove the filler plug at the top of the; pilil{H! 

I.f· f,illc'v!' ) plug near the top of the cylinder. Add hydruulio flu ;d 
11 111 11 fluid nows out of the oil level hole. To oscrrtuiu ,hrlt II 

MAINTENANCE 

Inu .. ., 10- 011 'lIIer and Dip Stick 

~('lJipp.·c1 wi,,, lwn fuel tanks, one in each wing. 
I'tlf! III"ktt ill lllt~ lI1odc:ls lOB, .1 and ·2 hold 20 gallons of fuel each. 

£leI' rdillillr. llw~e tanks replace the filler cap with the vent tuhe 
pI,inliilg rCl1'w:'lnl. Aviation Grade 80, unleaded, fuel is recommended . 

. 2~. The (uel tanks in the model 108·3 hold 25 gallons of fuel each . 
TheRe lanks have a separate vent and the caps seal air·tight. 

ENGINE OIL 
23. The supply of engine oil in the crankcase should he maintained 
at 8 quarts in the 150 horsepower engines and 9 quarts in the 165 
horsepower engines. The oil should he changed after every 25 hours 
of operation. The use of SAE 40 oil is recommended for temperatures 
above 40 degrees Fahrenheit and SAE 20 oil is recommended for 
tt!mperatures below 40 degrees Fahrenheit. 

24. The oil filler cap and dip stick are illustrated in figure 10. Tlte 
ilillll'Uitl valve, used on airplanes starting with serial number 1210, is 
ill"I'lrukcl in figure II. Be sure to inslall safety wire on this drain 

I"-'~ . 

,ATION 

rt. fCldlilalc' the servicing of ll,, :st: uil'plnnc~, charts are provided 

13 



Figure 11-011 Drain 

I (I incl i l 'alf~ the units that require lubrication at intervals of 25, 50, 
.11111 100 hours. These charts, figures 13 to 17 inclusive, also give the 
l rl;,-, lIll lltmded methods of application. Many of the usual lubrication 
p" i lll!' have been eliminated by the use of sealed, prelubricated 

fo ll owing lubricants are recommended : 

/,ubricant Specification 

. . . .. . . . . .. ....... Above 40° F SAE 40 
Below 40°F SAE 20 

,ow Temperature Oil AN·O·6a (Army·Navy) 
IIfwu l Pur 1'1I.M' Grease . . . . ... AN·G·1S (Army-Navy) 

(Petroleum Base) . . . AN·YY·O·366b (Army-Navy) 

NOTE 

a llel lIlany airports have conversion 
equivai('nt for Army·Navy 

1111 

MAINTENANCE 

LUBRICATION 

CHARTS 
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UJ OR ICJ\TlON CHARTS 

u,.d ln lubdcotlon 

r l1 t1onol pen ods at 

requIre 

= 25 Hours 

= 50 Hours 

= 10 0 Hours 

The following symbo ls indicate t he method 
of application and the type of lubricant to 

be used at the Intervals specif ied above: 

!= 
~= 

f}= 

Oil Can 
(Use Oil, Specification No. AN-O-Sa) 

Grease Gun, Zerk Fi tt ing 
(Use Grease, Specification No. AN-G- 15) 

Pack, Hand or Paddle 
(Use Grease, Specification No. AN-G-15) 
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plns-

Use the bare hand to dislodge dirt. 
11t(~ water is free of grit. 

II with mild soap and warm water. Use a soft cloth, cham­
P()ugc' to apply the soapy water to the surface, but do not 

uli the pln~tjc surface. 

(f~ J nl~nlOve oil, grease, or sealing compounds with a cloth soaked 
ill k(~ro~clle. 

CAUTION 

Du nol use gasoline, alcohol, benzene, acetone, carbon 
Ldrachloride lacquer thinner, or window cleaning sprays 
(IU plastic windows or windshields. 

}. A fler cleaning, wax the plastic surfaces with a good grade of com­
mcrciul polishing wax. Apply the wax in a thin even coat and polish 
hv ,l'ubbing lightly with a soft dry cloth. 

uuc. COVERING MAINTENANCE AND REPAIR 

lit.! fahric covering used on the fuselage is Grade A airplane fab­
>\'Cler the fabric covering is fitted to the air-frame structure the 

.iven eight coats of nitrate dope. 

l"'I,rCl'I.'I 'Vl} the original high luster finish, clean aU gasoline, oil, 
pols from the finished surfaces with a mild solution of 

filiI' 111111 lukewarm water j then rinse with clean water. If 
Hi tll'l'fl~its from the exhaust cannot he removed with soap 

l I risod ium phosphate c1euning CI)JllpoUllll. Do not use 
{If (J./cohol. 

dl~"'\I:: r, "'If I polish w ilh wax. 
IIlj:trJ1: nl to 01' o\li:r slructural 
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~ 
START FINISH 

SEINE KNOT 

Min. of 4 Stitches per inch 

BASEBALL STITCH 

Lock Stitching at Ends 
With Seine Knot 

figure la-Fabric Repair Methods 

• Ih:pair fabric tears by sewing and applying a patch OVer tla(' 

tlICI,dt:d nrt;u. Do nol apply a cemented patch over an unsewn lint 

IfHlll "1' l hall (, inches. Mend a lear as follows (refer to figure lR) . 
tlu: lear with a single strand of No.8, four-p1y CI)1I1HI 

lin ltd tI("W i liS Lhread. ese a curved needle and sew a baseball sl it ell 
I h) As i ht: ~tjtches are made draw the edges of lear tOtWI !tiH 

Ir. hili do 1I0t pull the thread Light. 
,~ I 1\ her the tear ha~ been sewn, clean an area at least 11.4 irmhe 

Ii si'/e I~f tln(1 "('yond each cnd of the tear with a cloth cJjp),~(l 
I Jlll."nlf· ,dlll'e ~ ur .lop<' solvent. 

CAUTION 
suhSI aJl<:(' 

1I11:lJdi"1. 10 lite 

AIRFRAME 

Ilfl IHlllllh 11001, (.f clear dope to the area around the 
the )Intel. 'lito position. Make certain that all patch 
low ... fiulliy. 

no hI l1sh coat of clear dope over the patched area. 
mt t() dry, then apply two more coats of clear dope and 

,iamcnted dope, colored to match the surrounding 

l\IIt nth~mpt to patch large holes, but instead, replace the sec­
• ion .fif the ,fnbric affected. 

. rf •• cpair small holes first cut a rectangular or a triangular hole 
tl)llIId Ihe ragged hole and remove the torn fabric. It is easier to 

;nJllS along straight edges. Cut the patch at least four inches 
IOrscif in every dimension than the hole to be covered, so that the 
/,utc:1J extends two inches beyond the trimmed edges of the hole on 
I!vc;ry side. The mending procedure is the same as that described in 
Iltu'agraph 7. 

1.0. Access holes in the fabric covering of the wing and fuselage are 
reiuforced witth nitrate rings. Where holes are cut inside these rings 
t lite factory, the holes are closed with metal covers having spring 
lips, so that they can be removed or pushed back into place. In ad­

elit iun to the regular access hole (refer to figure 12), additional re­
illfflrc.ement rings have heen placed in the fabric cover at points 
w h',:re access holes are likely to be needed. It is pennissihle to cut 

II O(;CCSS hole in the fabric in the center of any of these rings. The 
I",.'t; can be closed either with a doped patch (without stitching) or 
\¥ hit one of the metal covers used for the regular access holes. If it 
I" ht~f! c~Ssllry to gain access to a place where neither a regular access 
111)10 nor 8 reinforcement ring is provided, a V-shaped slit may be 

!II hi lhe fabric, with the point of the V forward. The fabric will 
lIwn rold back, leaving a triangular hole for access. To close the 
hol~. tin \\' 1I it the slit and put a patch over the seam. Use the proce­

dhccl in paragraph 7. 
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12. ftcpa irs may be made to the steel tube structure by welding ill 
the approved manner. Welding during manufactuTe is of hOlh nit 
and torch welding. Because of the difference in appearance, th 
identification of the two types of welding should not he difficult. II 
is not recommended that arc welded joints be repaired by gas wdd. 
ing. Arc welding, however, may be used on joints or iginally g 
welded. 

13. A firewall of corrosion-resistant sheet steel covers the front cnd 
of the fuselage frame and separates the cabin section of the fuseln 
from the engine section. The fuselage frame immediately aft of lh 
firewall is covered with aluminum alloy sheet. The remainder of th 
frame is covered with fabric impregnated with clear dope and coalt.'d 
with pigmented dope. Refer to paragraph 4. The fuselage contour i 
maintained by a superstructure of aluminum alloy bows and stringf'r 
which support the fabric. 

14. The curved transparent plastic windshield forms the upp(>r hAlf 
of the front end of the cabin enclosure. Two doors of aluminum nHI 
sheet metal provide entrance to the cabin from either side. Th.: lIJ1pCt 

halves of the two doors have two piec(' wirufuw~, lilt! n'lIl ' IUlIf 1)( 

which is fixed and the fronl hnlf uf whiuh t!llitlHfI ill groovi ira II .. 
door frame. A fixe« wimlow if! in t\ IIIII,~ d ill I~ "dl Bide of ,h,) !;."iill flrt 

of the doors. 

DOOR HEMOV AI. 

15. To remove a door: 

(a) Remove the small sill plate just forward of the' ciour, il1 !4 ic).-; 

the cabin. The top hinge will be exposed and the hinge bolt muy 11 .. 
removed. 

(b) Pull top of door away from fuselage so that top hinge clt:n ... 
the fuselage, and lift the door to disengage the bottom hinge pin. Lift 
door ' as nearly straight up as possible to avoid bending the )owf'r 

hinge support. 

DOOR INSTALLATION 

16. To install a door: 

(a) I nserl the bottom hinge pin in the hottom hinge supporl fill 

Ihe. rmu· JIlKP and push the top hinge- thlnu~h Ihe: slol ill lilt! rll sl)/u61 
ill AIIN II IIII' }a n lt' in the top hinge! fIlii.!£! o( Iht: door wil" the hell 

AIRFRAME 

, Jdl d til tl w ru~dage structure. 

I " It Jll np;c' ck vis pin and install a cotter pin. Early a ir· 
II tie " Itfl lt , c-ustcllaLed nut, and cotter pin. 

II nl a ll <41 II I plate on inside of cabin. This plate is secured with 
Ifl.!:! 1 nll!lnl SC.'lC WS. 

nfH nc \VI NDOW REMOVAL 

I I. '1'111' dooT windows are removed by taking off the molding around 
' hr willdow frame on the inside of the door. The rear fixed panel 
IIlll !'-i1 be removed before the forward panel can be taken out. 

noon WINDOW INSTALLATION 

18. To install the door windows: 

(a) Install fabric channel on front panel and position in frame. 

(b) Install rear panel. When sealing is required, use Alumilastic 
sealing compound. 

(c) Install molding. 

R EAR CABIN WINDOW REMOVAL 

19. To remove a rear cabin window in models 108, 108·1 and 108·2, 
take out the screws from the retainer strips around the edges of the 
window on the outside of the cabin and remove strips. It may be 
lIecessary to pry the panel loose from the sealing compound. 

" 0. To remove a rear cabin window in model 108·3, pry out the 
' 1I11 ~ r portion of the rubber molding on the outside of the window. 

The pntu'l and the remainder of the rubber molding will then be free 
," IIIH .. II to pl~rm it their removal. 

IUCAH C,\BIN WINDOW INSTALLATION 

lin illSl(dl u riH.tl' enhifl window in models 108, 108-1 and 108-2, 
uf llilwhuw urullucl window opening with Alumilastic seal-

1II11"w. nncl in!lltall rt>,lainer strips. 

. 756460. 
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111t~r' pflnd of 1114' wimlAhidd: 

filii tlw. fiGU;W8 in tht~ upper wing to fuselage gap f'trip 
idc~ Ij( 11m .fllf,clag(! that the panel is to be removed fruUl. 

II' "'rip lip aWRY from the windshield. 
Ui111wyn I·cll.lint~r across top of windshield. 
nl'fIlIWt~ t'dl.lincr down center post of windshield. 
HI'move' rolainer down door post at the side of windshield. 
LtC, PIIHcl up and aft out of molding around top of cowl. 

im~ide groove of extruded molding with Alumilastic 
1i1lf,S (:olllpound. 

(h) Auach strips of Cbrom-seal tape 0.025 inch thick by 0.50 inch 
Id~. In ~:f~lIter post, cahin ceiling cross member, and door post, using 
Illmila&tic scnling compound to glue the strip in place. 
(0) Coni Chrom-seal strips with Alumilastic sealing compond and 

lII~llllI wil1llMhidd panel. Position felt block at upper outer corner of 
l)fllll~1 ot wing It>oding edge. 

I) GlUt: b,rom.seal tape over windshield, under retainers, with 
Itimilft~1 it~";(:llJin~ compound. 
(f)) CO(lI CI1tonl-scal tape with Alumilastic sealing compound and 

l'I"jlll ~T8 oround windshield panel. 
IlIIH~ win~ gap strip cover around leading edge of wing. 

AIRFRAME 

of till: I.·ft wing just inboard of the slot. Ven­
n : lo(:lc:d in the leading edges at the root of 

iljllll light is located in the lett wing tip and a 
located in the right wing tip. 

t,lIIHI ailerons on airplanes prior to the model 108-3) 
~·d with fuhric and are coated with pigmented nitrate dope. 

1(1 Jluragrnphs 4 through 10 of this chapter.} Removable 
are provided in the fabric at all points where it is 

tlrf.'i.~!I"lIry 10 gain access to parts for removel, installation, or main­
(I't\ (\fle.' , Additional fabric reinforcement rings, for the installation of 
'i"'II)\'nhle covers, are provided at other locations for use if more 

l~ t:S9 holes are needed. 

I. Each wing is braced with two aluminum alloy lift struts. The 
\ wu Ii fL struts are separated where they attach to the under surface 
If the wing, hut come together where they attach to the fuselage. 
rh(~ lower end of the front strut attaches to the fuselage, and the 
lower end of the rear strut attaches to the front strut. The length of 
litl: rear lift strut is adjustable by means of the lower eyeholt, so that 
Iltc' wing can he warped slightly to improve its aerodynamic char-

'leristics. (Refer to paragraph 29 d, e this chapter.) 

WING PANEL REMOVAL 

t3. The approximate weight of a wing panel, complete with £lap and 
.iit!nm, is 110 pounds. To remove either wing panel: 

I a) Drain all fuel from the wing tank. 
( b) Remove gap strips that cover between the wing and the fuse­

IH~(~ . 

Ie) Remove the metal fairings around the llpper and lower ends 

of Ih.! lift struts. 
(II) In the gap between the wing and fuselage disconnect the wir­

rlld line, and pitot-static lines. Leave fuel line hose on fuselage, 
!}III1Cc;\ iog the clamp from the wing fitting. 

III IIIC' cabin remove rear seats and, in the Station Wagon 
Ink,· out the rear panel of the cabin. Disconnect the aileron 

nu relll1lVe the pulleys on Ihe upper fuselage cross tube to 
Ii" Nlbll~ c'lItlS tu be pullen elVcr ll1t~ (;ahin headlining and hence 

·"hi". 
tide.: zip(wr raSlc;IIt; f' III optm IIIC; renT access hole in 

111;1 tll~c:O nlll:<: 1 tIlt; flnp (:[11,1,,$. Pulling down on the 
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til fl lnt:kcll these cables so that the turnbuckles 

Illllrd lhe aileron idler cable through the rear access 
h'lII 1·(· ll ing. A fairlead at the fuselage match r ib must 

\INI l,it: l.,ll; this cable may he pulled free. 
n(! 'ljlJ\' I! t )at' ventilator valve assembly, located inside the cabin 

ilia Illf" wing leading edge. 
'pporL the wing at the outboard end with a temporary 

"tld lin; t;upable of bearing the weight and then remove the lift 
11 '1i1 

j) H,'move the wing-to-fuselage bolts. A long-extension socket 
\"' felll~ h. permitting turning the bolts from in front, or behind, the 
willf; will facilitate removing these bolts. Pull wing straight out from 
l u~dllge until clear. 

NOTE 

Do not raise or lower wing tip with wing root attachment 
bolts installed. 

WING PANEL INSTALLATION 
"'9. To install a wing panel: 

(a) Raise wing panel to the proper height and about one foot 
from fuselage. Thread control cables into fuselage, installing the 
,ileron idler cable (the lower of the most forward cables) through 
fnirlead in fuselage. Pull cables into cabin ceiling through zipper 
fJr~nings . 

(b) Swing wing straight into proper position on fuselage fittings 
lid attach with bolts. The rear wing fitting should be drawn up 

li~"l to clamp the fuselage fitting. Do not bend wing fitting. If gap 
e;i~ts, fill with washers before drawing up on nut. Front fuselage 
filling may float in wing fitting. Do not turn nut down so that wing 
flllilUl: is bent or distorted. 

I Tlstall front lift strut. After installing this strut, support for 
wing panel may be removed. , .' 

ltlSlull the upper end of the rear lift strut to the wing fitting . . 
I ,lit: eyeholt in the bottom of the TeaT lift strut so th~t' the eye 

it Ia I he bolt hole in the luw(ar end of the I ront strut when 
""'11 UII,·Cnt:CH of the wing ribs ut. lfa,. rool unci 1If~&l r the tip are 

thrust liut or lilt: ruseiage. 
prdirniuflt'y tHljutllment is completed, 
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11"",(; lhl) 11111.1 IUljllRlmcnt of the eyebolt by unscrewing the bolt five 
lltiploJ4: lul'fl~. The renr lift strut is then the proper length to warp 

the wing panel the required amount for best aerodynamic efficiency. 
( () 111 the wing gap, working from above, connect the fuel line, 

IUd pilol·static lines at their hoses. Starting with the model 108·3. a 
I'llbher washer is installed on the fuselage fuel line to act aR a drip 
lop in caseof a leaking hose connection. Although nol mandatt,ry, 

the addition of this washer to all airplanes when convenient is n!Com· 

Jnmaded. 
(g) Connect the electrical wiring by pushiug terminals Ingt:tlwr 

within the plastic case and wrapping and tying the end ()f the c:a~" 
with cord. Connect wires as follows: 

[n right wing connect: Wire No. 33 to No. 34 
Wire No. 29 to No. 40 

]0 left wing connect: Wire No. 36 to No. 37 
Wire No. 30 to No. 39 
Wire No. 18 to No. 38 

Connect wing bonding wire to fuselage. 
( h) Connect aileron idler cable in cabin ceiling. This cable is the 

one that goes straight through the cabin. -.t\.djust turnbuckle so that 
h()th aileron trailing edges are simultaneously 1/8 inch below the 
flnp trailing edges (flaps in UP position). 

(' i) Thread the aileron cables from the wing through the cabin 
,~iliJlg tU> !.hat these two cables may be installed over the oblique 

plllleys nt top center of the rear cahin wall. Take pulleys out or 
tlu~iJ' itroekets, WTap cable around them, and reinstall the pulleys. 

j) As.-.,;mble turnbuckles behind rear wall and adjust their length 
lIua. c;nnlrol wheel is straight when ailerons are neutral. Tighten 

lurnIHlckcl('!I Iu ol1lain a cable tension of from 20 to 25 pounds; 
lne,tull flap caLle over the pulley in the center of Ule ('ullin 
Ii\' n~ill(lvii1g lind reinstalling the pulley with the cable in 

~iJlL!.h~ ( : (1 hI 

AJRFRAME 

irin" cuffs about the upper and lower ends 0 

NO li'LAP REMOVAL 

IIllJVC the aileron or flap from a wing panel disconnect the 
t" II IIId n1 the aileron or flap end, take out the three hinge bolts, 

nd pull nileron or flap straight back off wing. 

I "I<~U()N AND FLAP INSTALLATION 

J I . To install an aileron or flap align the holes in the hinges with 
I he hangers in the wing and install the hinge holts. Connect control 
rod to the aileron or flap. 

It:MPENNAGE STRUCTURE 

32. The following units make up the empennage: fin, rudder stab· 
ilize,., elevator, elevator trim tab, and on model 108·3 airplanes, a 
rudder trim tab. All of these assembles are completely fabr icated 
Crom aluminum alloy. The empennage installation is illustrated in 
figures 22 and 23. 

33. The fin is bolted and riveted to the fuselage structure. The 
labilizer is bolted to both the fin and the fuselage structure. The 

rudder is attached to the fin with three hinges. The rudder tab is a 
fixerl portion of the rudder trailing edges in the models 108, 108.1, 
Rnd 108·2. On the model 108·3 the rudder trim tab is attached to the 
uddor with a continuous hinge. The elevator is composed of two 

Jl/melt" holted to the elevator control horn at the center and supported 
hn outhoard ends with two hinges attached to the stpbilizer. 

I;wnlm lull is joined to the left elevator panel with a continuous 

I. tlac~! nuldc~r tri111 toh control from 
, Tt.; 

fill' flexible.shuft in castin!:). 
nd p .. y . rif~xible shaft 

~. J, . 
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L 6. Tall Light 
7. Rudder Fixed Tab 
8. Tail Whe~ Steering Yolle 
9. Elevator Tab 

1 O. Elevator 

-Empennage Assembly (Models 108, - 1, -2) 

rudder as follow'i: 

'he:!'!c' "' (~ tt l" ttl 

loll of Elevator Horn 

AIRFRAME 

6. Tail Light 
7. Rudder Tab 
8. Tail Wheel Steering Yoke 
9. £llIvator Tab 

10. Elevator 

"nag. As.embly (Madel 108-3) 

dis-

nd 108·2 is an 
movaLlc. The 

~ 

im lab attaohed 

• 
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Sill 

37.. Hcmove the (Jol1lrollllhlcruddl~r lr im tab by detoching lhr' 

from the "orll nnd pulling the wire from ahe t:onlinu01l8 h i Jl ~v. 

:{H, Tu r(;move the trim tab control mechanism from 
rudder it is necessary Lo drill the rivets from housin 
mechanism. 

ELEVATOR REMOVAL 

39. To remove the elevator panels: 

c)Vt~.r 

(a) Remove cover on inboard end of left elevator over lh t~ tr im 
tab control. 

(b) Detach trim control from trim tab horn and from illuf"r c) 11 ( 
of elevator panel. 

(c) Remove the two bolts joining the elevator panels throue ll t'l 
control horn. 

(d) Remove the two outer hinge holts and pull elevator para" 
aft -and out from the stahilizer. 

ELEVATOR TRIM TAB REMOVAL 

40. The elevator trim tah may he taken off the elevator panel L 
pulling. the wire out of the continuous hinge. 

STABILIZER REMOVAL 
L To remove the stabilizer: 

a) Remove the elevator according to the procedure descrilu~d .ill 
paragraph 39. 

(IJ) Remove the large access covers on either side of the IlI !t~ll1 
ju~' heneath the stahilizer. 

(c::) Disconnect the elevator control cables from the control hom 
rhe lurn huckles for these cahles are located just behind the 'r, 

!.in wull. Access may be gained after removing the .re 
HId. in Ihe case of the Station Wagon airplanes, the rmll 

tht: elevator control horn. 
tllt ~ two 1J()its attaching the stahili?c.' 

AIRFRAME 

10,1 111111 livd ed to the fuselage structure before the 
.... Ili ll,·d. Although replacement of the fin assembly 
nlth}) I hl" heading of General Service, it is possible 

111 ",111 11 Ih is assembly without recovering the airplane 
hl'i.~ i~ ill good condition. 

IH'(I)' I he !'uln ic at the rear of the fuselage with fabric rej u­
"Hilii' Of' i1ill"-· If-larder to soften the dope. On the models 108, 108-1, 
I IOH·2 Ihe; fahr ic may be peeled back sufficiently to permit 

II \.Ir I hc' fin after the tapes and retainers have been removed. 
11,,,let 108·3 it will be necessary to cut the fabric along the 

• 01'0 install the stabilizer: 
In' ~I ide stab ilizer through fuselage underneath fin carefully to 

;ratcbing stabilizer surface. 
(I ,) Thread upper elevator cable through the holes in upper and 

lei we. surfaces at the center of stabilizer. 
{,~ } Bolt nose of stabilizer to fin with four bolts. 
(d) Bolt rear spar of stabilizer to rear of fuselage with two bolts. 
((:) r nstall elevator control horn on central hinge bearing at rear 

,",f tllnbili.ler and attach elevator cables thereto. 
(r) Tighten elevator cables to a cable tension of from 100 to 

IlO ponnds. by use of the tu rnbuckle located just hehind the cabin 
ft'lIl ' W'u ll. 

' nslall access plates on both sides of fuselage under stabilizer. 

fOil INSTALLATION 

" i lIt-la ll the elevator: 
nfth t he inboard ends of the elevator panels to the elevator 

tu b'y. 
l.uHull Ih e two outer hinge bolts. Felt washers should . he 
in ho I" fl ules of the bearing to keep hearing cleat;l . . 

1It1\'.1. i I I tII I ab control housing to stud on inlJbard eq4. of 

"ill" I' fllll; 1. If trim tah is mounteo 011 thi!\ "'!lllcl, cor;~ect 
hwh~ '(I 1111. control horn. 

11111 I'i.h'U uvm taL control fin illl".m, .~, < ___ 
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1'(1 ills!!d 1 I hI! (·Ie\ !lt01' lu", 1 i 1Il_: U I' t hl ~ huH hi ngl! fHI tllIl I II I, 

\\,1111 IlIIlf "illgt! "" dcyutor and inl'crl tit(! hillge Will:. BI/It th,! IJII 

('1),11 "{II dl~vis In I he tab control horn. 

RtJ nl)l~n INSTALLATION 

1,7. To install the rudder: 
l a) When positioning rudder on its bearings, thread tail liHh' 

wire: and, lIn airplanes with controllable rudder trim tab, trim 
'!lfltrul shaft through rubber grommets at rear of fuselagt:. J (till 

wirt:s insidp plastic case and tie end of case with cord. 
( h) Suspend the rudder on its hinges and install hinge holt .... 

Fell washers should be placed on both sides of the bearings to hop 
I)(~arings clean, 

(c; Connect rudder cables. These cables are spring loaded Uiltl 

thus it is not necessary to slacken the turnbuckles so as to allnuh 
lh(~n1. 

(d) Attach tail wheel steering springs. 
(t;) Set rudder trim tab control, in cabin, in neutral and set Icdl 

CUI rudder so that trailing edge is in line with rudder trailing l~dg ,:. 

(f) 1 nstall end of flexible shaft in mechanism for rudder trim 
tub ill rear end of fuselage. Secure shatt in pulley by tightening thl 
fWo sd screws. Serure shaft housing in casting by tightening. 

i I.!. "I Secure shaft housing in casting by tightening bolt. 

HUBDER TRIM TAB INSTALLATION 

Ht H rudder trim tab is not attached to the rudder, install tab n 
rn ll,j\\'S; 

i 01 l,iTu; lip the half hinge on the tab with half hinge on ,-wltl, 
illiiIl S(':ll C he hinge wire. 

r b) Holl lab <.:ontrol clevis to the tab control horn. 
ll-:-j Prnlwed with connection and rigging of tab control as ou' 

Iilird In prtrl S /' , r, llml g. of the preceding paragraph. 

IAPTEIt IV 

~n()L SYSTEMS 

\Ilrol $ UddCeS on the Stinson model 108 series air­
elevator trim tab, 

Cr,hl("11 fin: used in all control systems. In the elevator system, 
I" l he (;untrol column at the front of the cabin is connected 

(0 n I.H ~ II (~ /,Ank at tl:1e rear of the cabin with a push pull tube running 
llililel' I Itt! cabin floor. Cables connect the bell crank to the elevator 
horll. 

. rhl~ following are recommended rigging loads for control cables: 

CABLE TENSION TABLE 

Sur/ace Rigging Load 
Aileron . . . . . . . . . . . ... . ........ . . . 20 to 25 pounds 
Flaps (Up position) . . .. . . 44 to 50 pounds 
1·.levator . . . . . . .... . ... . . 100 to 110 pounds 
Elc-vator Trim Tab . . . . . . 10 to 20 pounds 
Hudder Trim Tab . . . .3 to 7 pounds 

(~ONTI{OL SURFACES TRAVEL 

'I. Ct'Illlrol surface travels are limited by positive stops, located so 
16 I «) preclude the possibility of the controls passing dead center 
nd 1 ... ,Jking. Only the elevator and flap control stops are adjustable. 

I r fI('Ut!SSUfY, the remainder of the stops can be filed or shimmed to 
III' f;u;c travel. The elevator system has a stop on the push­

t hnl contacts the lower ann of the flap control lever 
Iud 'limits the up-travel of the elevators when the flaps 

1101 her adjustable stop on the control column is designed 
11I ~ .~h,gl : cross tube supporting Lhe instrument panel and 

lip fJ'llvd cushion or tIlt' control whed '1haft wh('n the 
rill : Hups hnv,: adju:;fahlt: ~t(ll'~ HI · tltl~ wing bell 

III lit' us(:d to uligll III.; fl i l.)l ,.url willg tra ili!1g 
III ~ up. 
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5. Travel of control su rfaces in degrees and inches is shown in the 
following table. The measurement in inches is the straight line dis~ 
tance at the t railing edge of the sUTface. 

CONTROL SURFACE TRAVEL 

Sur/ace Degrees 
Ailerons-Up ...... .. ... ...... ... 23 to 25 

-Down .. . . . .. . . ... .. .... 11 to 13 
Flaps-Intermediate ...... . ....... 26 to 28 

- Full Down. . . . . . . . . . . . . . . .. 32 tu :~ 

Rudder-Left .. ................ 18 V~ to 19 'l!. 
-Right .. ............... 18lj2 to 19~ 

Elevator (Flaps Up)-Up . . ... ... 16Y2 to 171h 
- Down .... 19% to 20% 

(Flaps Down) - U p .... .... . 25 to 26 
-Down .. .. 19112 to 20% 

Elevator Trim Tab (Models 108, l OB-I , and 
108-2) - Up . .. .. .. . 14 to 15 

- Down .. .. . . 14 to 15 
Elevator Trim Tab (Model 108-3) 

- Up 21 to 22 
- Down 14 to 15 

Rudder Trim Tab-Right . ..... . . " 17 to 19 
- Left ..... . .... 17 to 19 

Inc he! 
4.80 to 5.20 
2.33 to 2.73 
4.10 to 4.40 
6.00 to 6.30 

.77 to 5.03 
4.77 to 5.03 
4.BB to 5.1B 
6.09 to 6.41 
7.80 to 8.10 
6.90 to 6.41 

1.13 to 1.22 
1.13 to 1.22 

1.75 to 1.84 
1.13 to 1.22 
1.04 to 1.22 
1.04 to 1.22 

• Ailerons are in neutral position when the inboard end of the trail­
ing edges are one-eighth of an inch below the Hap trailing edge.·, 

Flaps up position) . 
Tlu:rudder is in neutral position when it is aligned with the fill. 

fl acl(lt;f movement in inches is measured at the trailing edge in lint 
wlila lIf:utrnl elevator. 

CONTROLS 

1. An.won Drive Pull.y 6. Elevator Pu.h-PuU T"b. 
Universal Fittings 7. Pivot Bearings 

3. Control Wh .. l, 8. Stop 80lt 
4. Control Shaft 9. Control Column Yoh 
5. AII.ron Cabl" 10. Tumbuc.l. 

FIgure 24-Coftfrol Column Auembly 

C}NTROL SYSTEMS MAINTENANCE 

Olily mechanics licensed by the Civil Aeronautics Administration 
rrn ilted to overhaul or rig control surface systems. Allsystema 

h(,uitl be inspected at regular intervals. Cables that are worn or 
I he extent that an operating hazard is presented should 
1. Check the condition of all pulleys and pulley brackets 
lelll. Test the security of all cable connections and .all 

It push-pull tubes, at bell ~raIlks, and at control horns. 
h)()!W parts, such as nuts, bolts, or washer~ that are 

lher control units. For lubrication requir*nts for 
efcr to the lubrication charts in Chapter II. 

N 
which in failure 24, operates 
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1. Control Column Pivot Bearing 3. Elevator Push-Pull Tube 
2. Control Column 4. Aileron Metal Pulle.,. 

S. Brake Mechanism Grease FiHingl 

Figure 25:""'Controls Under Pilot', Floor 

IIH.~ uilt:run!i and elevator. The dual control wheels are mountt~d t 

lNli IlIhular shafts which project through the instrument panel. Th 
eonll'oi shafts slide through bushings jn the supports at the inah'u 
1Ilf'1l1 pUlld. The 8il(~ron system is connected to the control shafts I 
u .. h';~l's l\l joints. When the elevator is raised or 10weTcn. the: 'low 
IJII(I I){ llu} control column yoke pivots on two bearin 
(:fer{'I' (0 fi~lln:25). 

CONTROLS 

'NTHOL SYSTEM 

lIIuue ill two panels, bolted together in the center. 
ted ,in figure 26, the elevator is operated through the 

lUII111. The control column yoke is connected to a bell crank 
plIBh.pull tube. Cables connect the bell crank to the elevator 

.I'I"~l't~ nrc no pulleys in the elevator system. 

I O. When the flaps are up, the up-travel of the elevator is limited 
hy Li a'llp on the push-pull tube which engages the lower arm of the 
flop levc:r~ Elevator down-travel, and up-travel when flaps are down, 
is limited by ~tops built into the elevator control horn. Cushion stops 
on tlae control column prevent overloading the elevator control sys­
tcm hy excessive movement of the control shafts when the elevator 
limit stops are engaged. 

~. EVATOR CONTROL SYSTEM ADJUSTMENT 

,1,1. .Elevalor travel can be increased to meet the requirements of 
paragraph 5 by filing the stop plates on the stabilizer. To decrease 
(rRvel it is necessary to install tapered shims on elevator center hinge 
iUing, un<Jer the control hom. Cushion stops on the control column 
lIou1«1 he ull; usted to give 0.00 to 0.38 inch clearance at the front 

rid O.!lU to 0.75 inch clearance at the rear stop when the 

.ntml column cushion stops is 
ft (,f the rear cabin wall. 

lilt.: rea"'r seats 
lu",(~1 of Station 

.. 
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CONTROLS 

11I1-,0l1n) of cn(~h bell crank. The forward arms 
ht wi nf:( bdl cranks are connected hy an idler 

JHI~{~8 through pulleys on each wing rear spar and 
(l i' lI f (! r(:cI in the top of the cabin. The idler cable is 

It t tlidc of the pulley by a turnbuckle and on the 

of )NTHOL SYSTEM ADJUSTMENT 

P "hJl{'! t' uel j usLrnent of the aileron control system will usually 
.. oil ll iii il ,.l nipu latj on of all four turnbuckles. The control wheels 

II 1f'1II'" hy ad justment of the turnbuckle on the forward end of 
lhe ..".011 11 01 column. Symmetry of the two aileron trailing edges is 
(I hlailll'c1 by adjustment of the turnbuckle in the idler cable, located 
ill tt ... cullin ceiling and accessible through the rear headlining 
app"1 olld by adjustment of the two turnbuckles aft of the rear 

1,. I,in wall. Correct tension for aileron cables is 20 to 25 pounds. 
H.·rl·r to paragraph 5 for correct travels. Safety turnbuckles with new 
wire after adjustment is completed. 

15. Ai leron neutral position may be easily secured in model 108-3 
,i rplanes by aligning hole in cast bell crank in wing panel with 
hnle in bell crank support and inserting a pin to maintain neutral 
wh ile adjusting cables. This positioning device is accessible through 
'he access hole in the bottom of the wing just forward of the aileron 
camte r hinge. 

ERAL TRIM 

16. Each aileron is provided with a fixed trim tab at the inboard 
"lid of its tra;ling edge. It is permissible to bend either tab 26 degrees 
III' vr down to correct the lateral attitude of the airplane. 

CONTROL SYSTEM 

TIll' Oops are manually operated by a lever located helow and 
twq~n Ilw front seats. This control system is illustrated in figure 

rho " ups are lowered when the lever is pulled up, and raised 
i ~ pushed down. A three-position lock operat~d by a 
IIr(' button on the end of the lever, locks the flaps in the 

IlJ landing positions. 

hIe 1 ~ l lIJlwt:lcd to the flap lev(,r u!l5embty is routed aft and 
jHilley under the n:llr fj(:ul" lllt:n up through a pulley in 

:,(1, 
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1. Roturn Spring 
2. Right Flap 

CONTROLS 

+ 

7. Push-Pull Tube 
8. Adjustable Stop 
9. FU5elgge Cable 3. Turnbuckle5 

.. Wing Cable 10. Stop on Elevator Push-Pull Tube 
Control Hom 11. Control Lever 

6 . l.ft Flap 12. Lock Button 

Figure 28-Flap Control System 

III f', top fir LJIC cabin. The fuselage cable is connected to wing cables 
iii II. .;, ("IlIll (:eiling by turnbuckles. The wing cables pass through 

1'l!lh:)'~ tu t'll~ top of the cabin and attach to bell cranks in each 
pourl. Thnbdl cranks are connected to the flap control horns 

,( push-pllll I\lhc~ so as to actuate the flaps. A spring 
II", flnl)1J In nellll'ltl pOf. ilion when the control is released. 
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CONTROLS 

,. 01": "jllJ; in lhf' headlining. For travel limits 
plln'g"up" fl. If turnbuckles are used to adjust 

1111 ; lit II j I hey are safetied with new wire after an 
II Illude . 

lOL SYSTEM 

'filled 'in flgure 29, tbe rudder is operated by either of 
HilI pt'dl11 cur.lrols. One pedal assembly includes both left pedals; 

I'clinl n~~cmbly includes both right pedals. Control cables, 
I lo the pedals with turnbuckles, are routed aft along the 
I lit: r uselage. They pass through three sets of pulleys and 

IlItH~ h(:c.l to the rudder horn outside the fuselage. The rudder 
In: kept tight by springs attached to the forward side of the 

pcdlll llsscmblies. The airplane has a steerable tail wheel which is 
~ IOllh'(,Il(:d by springs connecting the tail wheel steering arms to a 

' iell horn at the bottom of the rudder. 

ItUllljER CONTROL SYSTEM ADJUSTMENT 

t. Hudder travel can be increased to meet the requirements of 
wl'Ugrnph 5 by filing the rudder control horn. To decrease travel it 

18 rt(!(~C5sary to install tapered shims on control hinge fittings, under 
fUit r(,l horn. 

f)~ . Thr. fore and aft position of the rudder pedals is varied by 
djustmcnt of the turnbuckles attaching each cable to the rudder 

I'cdnl". Access to these turnbuckles is obtained through the snapped 
ihlwn flap in cabin side-wall trim panel beside each of the outer 
flllldr:r pedals. (See figure 12.) 

nUl)l)ER TRIM BUNGEE SYSTEM 

,-.0 The model 108-2 airplanes are equipped with a rudder trim 
;onlrol. (See figure 29.) This control system consists of a 

!Ctl11rol in the cabin ceiling and a spring bungee mechanism 
.1 htlhincl the cabin rear wall. The control and bungee mecha­

\ ff: ')OIlflccted by a cable. The bungee mechanism connects to 
II/{' rudder system with two cables. 

rnlM BUNGEE eONTHOIJ AOJUSTMENT 

)f the rudder: trim (:uralrol wm affect the rigging 
·lcvaluT trim tnh ' :fH1'r()l)iystem~. The following 
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CONTROLS 

1 " " I'IHld/; I' lIlUllojt:l: .. ontrol system is recom-

I li S to muve shaft of mechanism as far 
I" possi hie. 

f'tJllllillg between control knob and bun gee so 
IHlve: 1,.;;0 inches clearance with the bungee pulley. 

.'11 IWflg l't: " .. Hey five and one-quarter full turns to place 
II tII! lJll'lI l position. 

J UBI. 1~IlIIJ(:S connecting bungee with rudder system so that 
'6 11I: 1I1.l'ul. Tighten turnbuckles until bungee spring STARTS 

1,;, ,,(1 nnd II\(m turn back so that hungee arms are seated on 
IIdl!. 

c1jll tJ. l lurnQuckles in rudder pedal cables so that pedals are 
wo,ull 'cd with rudder trimmed as required for level flight cruising, 

lI ~iW IIIfnllllGkles are accessible through a snapped sown flap in the 
id,:- wall trim beside each of the outer rudder pedals. 
righten rudder bungee cable by sliding cabin cont':'ol forward 
upporl tube. Cable should have about 5 pounds cable tensiou. 
I ' i ~hten elevator trim tab cable to •. tension of between 10 

Ill) lJOunus. Turnbuckle for this cable is accessible through the 
.,- compartment by unsnapping the upper canvas cur~ain, 

lnl-:n TRIM TAD CONTROl .. 

)5. Tlae; model 108-3 airplanes are equipped with a controllable 
lodder trim tab. The tab, located in the rudder trailing edge, is 

r'flkll hy a control knob in the cabin ceiling. A continuous cable 
IJI!~et8 lhe! forward control mechanism to a pulley at the aft end 
Ihi1 fllsdage. The ends of the cable are connected in the after 

,f the fuselage. Refer to ligure 30. The aft pulley drives a 
hnfl' which in turn actuates a push-pull tube by means of a 

' (luk. The push-pull tube is attached to the rudder tab control 
\ clj hstohle slops which limit the travel of the tab are incor­
I ill Ihl: uft pulley assembly. 

I'll) M TAB CONTROL ADJUST.~ENT 

tmh:l' Irim tab proceed as folluws: 
'''I' plate of urive rut!dlanl~m in H'ur oJ fuselage. 

ud of f~t)nt_ro l ~C: rI :W in nnJul:r uutil tsh trailing 
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(c) Turn drive mechanism until full right travel of tab is obtained, 
refer to paragraph 5. 

(d) Set stop nuts controlling right tab travel against stop plate on 
drive mechanism. 

( e) Repeat steps c and d for left tab travel. 
(f) Check cabin control for freedom of motion through full tab 

travel. When control cannot ~e turned, he sure it is because of the 
control stops, and not that the turnbuckle is hitting a fairlead. 

ELEVATOR TRIM TAB CONTROL SYSTEM 

.27. The elevator trim tab conlrol is similar to that of the fudder, 
the same lype of Ullils and Jnt~(:hllni8f1lij heing used, .Refer to para-

rapha 25 anf126~ nlld tCI .figlJfO 30 for d(}fnils lllHI illl~truclioll .rc:gard­
imz the adjustmcllt of tI .. 

'I HHAKES., AND WHEELS 

' f i" of conventional type. The hydraulic brakes 
II~ adion pedals that are mounted on the rudder 

ithcr brake, apply force to the corresponding 
pll6h-pull lype parking brake control is provided. To set 

HtllI g hmh', app ly force to both brake pedals and pull out the 
II kllvll. I fold control knob out until feet are taken off pedals. 
It'J l t; I' 11a .. , parking brake, push in the control knob and apply 

j.-. I h" hrake pedals ; then release the pedals. 

1'111 lIIui ll landing gear is equipped with spring-oil shock absorber 
hc' sl cerable tail wheel assembly has a leaf spring to cushion 

. Thc tail wheel tire is solid. The main wheel tir es are size 

til 4 ply. 

ANDING GEAR 

(Hef~r l o figure 31.) Each main landing gear consists of a tapered 

lIlJO I!1 ... spring-oil shock absorber strut, a tire and tube, and a 
11\',:ll'IlIllil' disc-type brake assembly. 

T I ,(~ laudi ng gear beams are heat-treated chrome molybdenum 

h~e l Illpen'd tubes. The axles are pressed into the lower end of the 
Itrllll ~ Illld are locked in place with bolts through the beams and 
I , I.· '1' 111; heams hinge to the fuselage side with bronze bushings 

I hnt rolnte' on steel pins. The upper end of the beams connect to 
~llOck absorber str uts that join the beams to the center 

Ifll l lIl"n alloy fairings are installed to cover the landing gear 
lid wlll·(·ls. The wheel fairings are each attached to the land­

hl! I.we> screws on the outbuard side anti three screws on 
l ~tI 8i "~ .• '1'111,:' beam fairings nrc uLtucllcd to the lower end 

f~llct ,fair ings are 
of l.~('~ landjng 
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LANDING GEAR 

rcltwvmg the landing gear beam is as follows: 
llll';oirpiane until the wheel clears the ground. 

f" ildngt* he-lly cover has been removed for jacking 
tile fusdage tunnel cover just behind the firewall 

c bolly. 
j'lh.)\'C lltl} landing gear fairings. 

Ih.hill 'lte brake system and disconnect the brake line at· the 
11l~ ltt · the landing gear hinge. 

In tile (:ahin, remove the front seats, the shock absorber cover, 
loor panels directly under the front seats. 

U(HIIc)ve cotter pin from forward end of the hinge pin. Place a 
1ft 11IIIw1. in the hole at the rear of the hinge pin, and drive the 

Iii (HIt 1 () I he rear. 
l Ht~lIlove the beam by pulling it down and out of the fuselage. 

AINTENANCE 

rhe hcam is heat-treated to 180,000 to 190,000 psi tensile strength. 
l\1flk.~ wd'ded repairs to the beam only when heat-treating facilities 

vuiluLle. The beam can be reheat-treated a maximum of five 
lief ore scaling will impair the thickness and strength of the 

h.~n lli . 

NSTALLATION 

J ,,~, n II landing gear beam as follows: 
I) t n~rt beam into fuselage and install hinge pin. Hinge pin is 

l'I,lc! from rear and driven forward. Be sure small cotter pin hole 
ilnl and larger drift pin hole is aft when inserting the hinge 

II . Siliru. hinge on either side of beam with washers to eliminate 
ud aIt play. 

h) III~lnll cotter pin through forward end of hinge pin to lock 
I'l ln;c. 

hinge pin with Specification AN-G-IS grease using 
J ,pi ird to zerk fitting on beam. 

upper end of beam to shock absorber strut. Grease bolts 
illl SIlr.cification AN·G-15 grease heCore ins!alling bolt. 
IIlhlt, (mbin. 

m~N llae broke line at 1h., f1t!xibl., ho~c near the landing 
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1. PI.ton S. Spring 
2. Filler Plug 6. Cylinder 
3. Bleeder Screw 7. Orifice Hoi. In Pilton 
4. I'ng Seal. 8. Retaining Pin 

Figure 32-Shaclc Absorber Assembly 

· ill the brake system (refer to paragraph 50 of this 

BSORBER STRUTS. 
;h main landing gear beam is attached to a spring-oil shock 

hf1 fidll" r .. tr ill. (Refer to figure 32.) The shock of landing is absorbed 
Jj\' 1111' ," 1, llf4 it is forced from one chamber to another through a 

" The spring absorbs the small shocks of taxiing. 

'SORBER REMOVAL AND DISASSEMBLY 
Uowing is the procedure for the removal and disassembly 
k 1.I"wrhtr struts. 

the airplane until the wheels are barely touching 

and the shock absorber cover in the cabin. 
Rhl'lorber str ut from the beam and from the 

by removing the lock wire and 
pil l6. PuUpielcm from cylinder, forcin 

LANDING GEAR 

NTF.~N AN(:E 

pil'ton for roughness, scoring, and 
JI1I fIT damaged parts. 

troleum base hydraulic fJui~ Specification 
rtc-r each l00-hour period of operation, remove 

JIll then remove the bleeder screw and add hy-
h_id lIlow ly through the filler plug in the piston until fluid 

Hit. (jf' the hlc~:dcr hole. Run a wire through the hleeder hole to 
Ilh,it. 18 clear. Wait until fluid stops coming out of the 

hole and then install the bleeder screw. Always have the 
htlorlmt strut installed in the airplane and have the airplane 
hecla w hen filling the strut with fluid. 

s. II t lu l "hock absorber strut does not compress when the airplane 
Illmliug. remove and disassemble the strut, and clean the small 

110 an the bottom of the piston. When reassembling, fill cylinder 
hh fl uid and remove the bleeder screw before inserting piston. 

J ~l,. If it is necessary to add fluid frequently, check the seals for 
INnri,uRlion. If the condition of the seals is douhtful, replace them. 

I,ll 
itt'Of 

hnlt 

K ABSORBER INSTALLATION 

f1l!1tu lllhe strut with the cylinder bleeder screw and piston filler 
un top. Bolt base of cylinder to fusela.ge center fitting, and bolt 
of piston to upper end of landing gear heam. Coat fittings and 
With grease, Specification AN-G-15, before assembling. 

EAR WHEELS 

to figure 33.) The wheels are either Goodyear type 
it.h wheel assembly 511960 (with .312-inch brake disc) 

mhly 511972, or Goodyear type PD-127-2 with wheel 
13-M-l (with .188-inch hrake disc) and brake &s­

. The castings are magnesium alloy. 

nre statically balanced and are marked at the factory 
the,' two halves should he aligned in relation to each 
proper balance when the wheel is assembled. The 

,ft III(: Ir:tter "8" stampc~d on one of the bolt bosses on 
me bolt must go lhrouu.h the bosses marked "B". 
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LANDING GEAR 

re used in the wheel The bearings 
aring cups at the inboard and the 

I caaLings. 

,.All WHEEL REMOVAL 

in landing gear wheels 88 follows: 
t, ll.e lubular jacking tool, part No. 108-S901000, into the 
ok the wheel clear of the ground. Refer to Chapter II. 

IlclIlov('I the wheel fairing and the outer wheel fairing support. 
''''urn off the retainer nut. 

tI) ·j'o fn:e the brake disc on the inside of the wheel, remove the 
priug clips. To remove a spring clip, insert a flat piece of 

HC',lIl between the spring clip and the wheel, and force the back 
lLw of the spring clip over the boss in the wheel, then pull the 

flut, (Refer to paragraph 20, following.) 
) Pull wheel off axle. 

T. FOR REMOVAL OF BRAKE DISC SPRING CLIPS 

l(). 111e removal of the hrake disc spring clips, 88 described in 
raph 19d, will be facilitated if a tool similar to that ilhutrated 

ill figure 34 is available. This tool can be made from .0000inch 
iDll steel. 

IN LANDING GEAR WHEEL MAINTENANCE 

21. The wheels are given a protective coating to prevent corrosion. 
I J the protective coating is chipped, worn through, or removed in 
"y manner, recoat the part immediately to prevent corrosion. Before 

'osting, remove all corrosion with a fine file or a scraper, and 

"gUN 33-Maln Wheel A ...... ltly 

1. Axl. 
2. lrak. DIIC 
3. INring letalner $Cf9Wt 
4 . INrlng aeta.n.r 
S. INdng_ 
6. Innw Wh .. 1 Pant Support 
7. Wh •• 1 A ••• mbly Iolta 
I. Spring Cllpa 
9. Inn.r Wh .. 1 Half 

10. Ira'" Unit 
11. Out... Wh .. 1 Half 
12, "taln., Nut 
13, Saf.ty Leete Pin 
14. Ouf.r Wh .. J Pant Support 
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O~R • . 30 

Make From .040-tnch Sprino Steel 

.35 

1+---- ---5.20 . 1 

I. 5.70 .1 

'lgur. 34-Tool for •• moylng lac SDrlng Clip. 

oli"h with fine emery cloth. The entire wheel, except for friction 
ncl bearing surfaces, must have the protective coating. 

Remove or round all nicks so as to eliminate any sharp comers. 
diue of .()4,()..inch or larger is desired at all corners. 

If it il~ necessary to refinish the wheel completely, first remove 
ul(l finish with paint remover. It is essential that the surfaces be 
ned thoroughly. 

fler the part is cleaned and repaired, treat the wheel with 
IJIlcpickle. The chrome pickle is composed of: 

Sodium dichromate . ......... . ... . .. . . .... . 1.5 pounds 
tulcentraled nittic acid 

dfic gravity 1.42) .. . . .. . . . ... . . . . . . 1.5 pints 
.. ... . . ... . .. .. .. . ... .. . .. . 6.5 pints 

l)Ul c~hrome pickle to the afiected spot and allow it to 
w() or three minutes. Then wash the part thor­

n cold water. 

WARNING 

in contact with 
ult. 

LANDING GEAR 

Pll iy I wn (:00l8 of aluminum lacquer, Specification 

I !M IltlpOI'lH lhtc to refinish the wheel completely, bad spots 
i i',ll l)h,; d up wit h aluminum lacquer. Use one or two coats, 

ti Jl"u the condition of the surface. 

CAUTION 

I ( wh,·(Ols are corroded on the inside, refinish or replace the 
lu:d " before using the airplane . 

ffEEL BEARING MAINTENANCE 

1\ rl t' r each 100-hour period of operation, remove and dis­
IfIblt· the wheels, and remove the bearings. Wash the bearings 

'n dqr d caning solvent, Federal Specification No. P-S-66l. Repack 
., ... hC~f1rings with grease, Specification No. AN-G·15. Do not use 
x,-lm':tivc grease. 

CAUTION 

)u not force a bearing in or out of a wheel by hammer­
III! or pressing. 

When it is necessary to remove the bearing cups from a wheel, 
Iwrit .ho wheel before attempting to remove the bearing cups. A 
d tll,-n'lI,isl temperature between the wheel and the bearing cup of 
JlI"ll\ Imnlely 100 0 F. is necessary. 

)- HI!pItWt" hearing closure rings that are bent or distorted. 

r rf·11 s(~oI8 are installed, wash the seals with dry cleaning 
"h'('ltl I r , IIC; l'f~i1 I~ have become worn and are allowing lubricant to 

11,:1'1 .1110 tl1e 6t:uI8. Before installation, lubricate either new or 
tbt wHltligllt lJIuchitu; oi l, Federal Specification No. VV-O-581, 
10 -

I NSTAI..I.ATION 
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3. Pa rking Bra ke Control 
4. Hydrau lic Brake Line Connection 

5 . Broke Unit 

Figur e 36-Brake System (Model 108-3) 

llll ltdar disc floats on the drive wheel keys. T he fluatin g 
I)JII I " : JI~a tes for the fact that when hydraulic pressure is 

IjipHml, !Jllly lilt; outboard brake lining moves toward the d isc. while 
! fWI IiI' twnl Iifl 'il1g remnins stationary. As the outboard lining presses 
ri t. llit' ",,/11 iilJ; dist: moves away until it contacts the inboard lin ing 

1'11 [0 di tilJ I hell rt:ccives equal clamp ing on both sides as h y­
Un! is iJlGft'ul:ied, 

is f;ithcr Goodyear 511972 or 511640. The 
1I1k. dlltfU!I:ablc. 

, AH Iht; hrake l inings wear, 

lilllill!II.: l'x l 'es~ivc brake 

LANDING GEAR 

Dtake Attachment 

FlgLlre 37-lrake Master Cylinder Assembly 

UA'KK MASTER CYLINDERS 

L Cltcfer to figure 37.) One master cylinder, with parking brake 
is mounted forward of each of the pilot's rudder pedals. The 

contains a fluid reservoir which is filled through a hole in 
of the cylinder. When the brake pedal feels spongy and un­
ivc~~ probably it is due to air in the lines. Remove the air 

hlt"O'j(liug the brake system. If, after air has been bled from the 
\, "ht: hrake is unresponsive and the parking brake pressure 

lif)1 ho'Ic1, remove and disassemble the cylinder an~ replaCe the 
I (AN !l227-2). 

}dul, tum. the upper fitting 
the 'pj$t9~ Jength. 
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Slimoll 

1, R rake BI •• der Screw HYdraulic line Inlet 
2. Wa.h.r tt. Brake Housing 
3. Brake Cylind.r Head 10. Packing 
4. Packing 11. Pi.ton 
5. p,.ssure Pla.e 12. Washer 
6. PI,'on Lining Block 
7. Fixed Lining Block 

13. Brake Adjus.ing Screw 
14. Brake Cylinder Head Lock Ring 

ng':T:t 38-Brake A ••• mbly 

WHEEL BRAKE REPLACEMENTS 

:t Replace the fixed lining block when it is =%6 inch or less 
in thickness. 

. l~cplace the piston lining block when it is % inch or less in 
Ihi~krl~s .. The worn piston lining block can be used as a replace­

r the fixed lining block. 

:118loll _ ne~ lining blocks, remov :.:: the wheel and the brake 
Hi: liWVt! the: uld lining blocks. Insert the new piston lining 
j.'lit. .J~" Ji 'C(! lit,! piston lining hlock into the broke assembly. 

LANDING GEAR 

ul'y to buck out the adjustmg screw 
I ""'Mall Ilh~ fiX4~d lining block. Force the lining 

IInh I ~' ol1(IW the insertion Ilf the brake disc; 
IHJlftll the wheel. Fill the brake system with 

h 'Olilio fiuid, Specification No. AN·VV-O-366b. 
It 

that are damaged in any way or that 

EIUODIC MAINTENANCE 
10.llOur period of operation, inspect the brake units 

igns of seal leakage. Replace the seals if there 

Hlh IOO-hour period of operation, make a general in· 
llu~ hrakes without disassembling the brake unit. Inspect 

r broken parts. Inspect the condition of nuts, holts, 
wire. Remove grease and oil with cleaning solvent. 

<;Il 4OO-hour period of operation, completely disassemble 
nd inspect all parts. Thoroughly clean the brake piston 
11 other brake parts with cleaning solvent. Replace any 
Ie parts. 

Nt; TilE BRAKE SYSTEM 
ill Ihl~ hrake system as follows: 
HClIlfJve filler plug in master cylinder. 
HeH10ve brake bleeder screw on the wheel brake unit and 

,nil lille from brake fluid pressure can. Fill system with petroleum 
hvc)"uu'lic fluid, Specification No. AN-VV-O-366b. If pressure 

vailable, an open can with line attached may be used 
111 is held higher than brake master cylinder. Add fluid 

voir of master cylinder- is full. 
)Il{\lull bleeder screw. 

lcplollc filler plug in master cylinder. 
hC{1 k hroke to determine that operation is satisfactory. 

E BRAKES 
mount of air in the brake aY!ttem wilI result in 
' lioll. This require.q bleeding o( l.h~.brake system 
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Ji/IH(}. 

(a) Check to determine that the entire brake system is connected. 
(b) Remove the bleeder screw from the brake and insert in its 

place a standard bleeder hose. Place the free end of the hose in a 
clean glass receptacle. 

(c) Remove the filler plug from the master cylinder. 
(d) Fill the master cylinder with clean petroleum base hydraulic 

fluid, Specification No. AN·VV-O-366b. 

NOTE 

master cylinder filled 

lowly to the 

appear from 

CAUTION 

Extreme care should be taken to see that the fluid con­
tainer and all lines and fittings are absolutely clean. Any 
dirt or other particles in the system may stick in the 
master cylinder compensating port and result in a locked 
or dragging brake. Such particles might work under the 
seals on the master cylinder piston or onder the . brake 
piston and cause leaks. 

DRAINING THE BRAKE SYSTEM 

,.12. The brake system is drained as follows: 
(u) Remove the brake bleeder screw. 
(" -, Remove· the filler plug in the master cylinder. 
( (}) Pump the brake pedal until fluid no longer drains out of the 

hJt~(:(Il:r . ouening. 

LANDING GEAR 

( I 

runt Spring FiHlng 
,hlng 

• Tall Wheel A .. embly 

4. St •• ring Spring. 
5. Yoke 
6. Tail Wh •• 1 Spring 

fig 39-Tall landing Gear A •• embly 

NDING GEAR 

r to figure 39). The tail wheel unit is a full·swiveling, 
II id l u u l un it. The wheel is mounted on a leaf spring that is 
Itndwlilu the fuselage. The steering arms are connected to a rudder 

II II I wu springs. The wheel is steered through a limited arc 
r~ "H'1I1 of the rudder pedals. Beyond this arc a release dis­
Ih,~ wheel and provides full swiveling action of the unit. 

)IN(; (;EAR REMOVAL 

r. .l1uwhlK i" the procedure for removing thc tail olaaaing gear. 
111' ,I I(" rear end of the airplane. • 

lJIC' Aleering springs und unholt " the unit from 
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f,rillg r~luilling l,t.lt. Hcmwv(; Llu; 1<:uf sprin 

a:An MAINTENANCE 

, .h~J1ln(J(; worn or damaged parts of the tail landing gear. 

1ft. A hnt (!IIdl 25-hour period of operating, lubricate the knuckle 
\'IU'(H1&l11 the Zerk fittings, with grease, Specification No. AN·G-15. 

nAP1'ER VI 

I ' PLANT 

f)ftlh~ I ' iH mounted directly on the end of the crankshaft. 
nOllnl iug is used having a 5.250 inch diameter circle 

11IJ "~R. The 6A4-150-B31 engines used on the early 
Il f pJnJlCS has a 5.000 inch diameter circle of mounting 

tt' r 10 Jluragraph 7 of this chapter . 

I II tlw Approved Operating Limitations, or Airplane Flight 
'Hlltl. fl)l' Ihe list of propellers approved on these airplanes. The 
t.dpl'd prupelJer installed is a Sensenich 76]R53 fixed.pitch wood 

\tpt~lIl)r. Airplanes having a 5.000 inch diameter circle of mounting 
,'11114 ;'1 IIIC crankshaft flange were equipped with Sensenich propeller 

t The 165 horsepower engine used in the model 108-2 and .3 
." pfoviclf":d with an outlet permitting the use of a hydraulically 

PCfO I.-:d propeller. 

:LLER INSTALLATION 

propeller is installed on the crankshaft Hange with eight 
i lit I", IIII"lall the propeller as follows: 

J nstall propeller with the large spinner plate between the 
1)6l1r.r and the engine. 

(h) When instaning the fixed.pitch wood propeller, install the 
lI'ii.lIer "pinner plate on the face of the propeller. The large spinner 

Iwuld be installed with all propellers. The forward plate is 
ulv usell when the propeller spinner is used. 

Ti~ht(\.n each of the eight hub bolts finger tight. Use a torque 
h)J~ final tightening and tighten in sequence so that all bolts 
I ,Iown evenly. Tighten bolts to a torque of 125 to 175 inch 

· ¥O>o • • " .. ~ 1C T RACKING 

pl '(ll'c:llt~r is jnstaller', unci bdore installing the spinner, 
fn"cllcH ' U!4 follows: 

,it lIlt' lower lip while the 
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POWER PLANl 

I tho I l.P .11 111 110 tJll the box. 
HiJr! tlu'uugh 180 degrees and compare the 

nd lip 'w itlt n;l:'IpeCL to the first. The two tips must 
IUd. f. r 11.0 Burne line. If the tips are more than 

hlen hub bolts until the tracking is 

I -8 mude in four pieces: the nose cowl, the bottom 
ho nvo side cowls. Refer to figure 40. The bottom cowl 
to ,I,," fuselage at the rear, and to the nose cowl in 
I(.if' (;uwls are fastened together with a continuous hinge 

(!IV lOp. Thl' front end of the hinge is attached to the nose cowl 
Iii' i 'tll1" lHuJ is attached to a bracket at the firewall. Each side 
ift lock.)d to the bottom cowl with two lock straps that fasten 

'ypc fasteners. The hinged side cowls afford ample access 
fI.-!iUC. Internal baffies are mounted on the engine. 

eOWL REMOVAL 

tllI)V" thp engine cowling as follows: 
I~I TI!1I10Ve the side cowls, unfasten the lock straps, unfasten 

hiflgl~ from the nose cowl and from the bracket at the firewall, 
I,dlih nfT hoth side cowls together. 

( h) ',I'u t('move the bottom cowl, unfasten (or remove) the side 
i1 bc;oflnect the carburetor hot air and cold air intakes, and 

jIH)V~~ till: licrews that attach the bottom cowl to the fuselage and 
Ii! the ImlJ(~ ('owl. 

(oJ To rrmove the nose cowl it is necessary to remove the pro­
Ilfllr,'. A(l f'r removing the propeller, unfasten the side cowl from 

lw 1.(lp (Jlu l lhe bottom cowl from the bottom edge. If both the 
hfi l lOil. lowl I1IU I the nose cowl is to be removed, they may be taken 

ITt! rquipped with Franklin six-cylinder, direct-drive, 
from pilot's position), horizontally opposed en­

tiA/I II,;. if'i mounted on a tubular steel moir,nt which is 
ft'tHll Qf the fuselage ,sJructure. Refer to figures 41 

"hf! models 108 and LOS-I are equip~d with either 
ur.n ('II' tlte 6A4.·] 50-B3 mudne. The .major diHerence 
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I'IH' Fl'Clllklill (:f1ginl' incorporales many features to aid iL extend­
til t: ' l tflt' 1.,-1 wc~cn overhauls and to minimize the extent of major 

pll ira. i l'lll~ cylinders are of one-piece construction and are made 
.J JH~al .lrcmh!d {'opper-alumj,nurn alloy. The cylinders are fitted with 

1"' ftIIlCX!lIhlf; lIi(~ klc-iron alloy liners. Heli-Coil spark plug bushings are 
"IIII.olled In preclude the possibjlity of spark plugs sticking in place. 
11he Hdi.Cnil bushings are readily replaceable in case the threads 
h (!lJtllllt; dUnlaged. Hydraulic valve lifters are installed to insure 

111(11,11 It, trouble-free, qwet valve operation. The hydraulic valve 
lift,!ftl n'quire no maintenance. 

'N«;INE SPECIFICATION 

6A4·165·B3 
165 

2800 
80 

7.0:1 
335 

4.5.x3.5 
Marvel-Schehler MA4-S 

·Scintilla ~SRN-21 

• Auto-Lite AH·4 
32° b.Lc. 

1-4-5-2·3-6 
t76JRS3 

Delcr. ·Remy 110965]. 
Delco-Remy 1101877 
Delco-Remy 1118263 

Air Maze C-13197 
SAE No. 40 
SAE No. 20 

9 Qt. 
5 Ql. 

230°F 
60°F 

55 p.s.i. 
35 p.s.i. 

323.5 

POWER PLANT 

engine. 

n~ J·'lJEL SUPPLY 

ilae flh.J supply in the tanks. Check to be snre that the 
lor vulvc is on, and that fuel is reaching the carburetor. 

itltH.'fJ' llic~ fuel line at the carburetor inlet port. Remove the 
II 'ft i ill-H' from the carburetor and examine for dirt or obstruc-
HI~ placJf! the fuel strainer in the c~rburetor and reconnect the 

litll', Drain fuel hom the tanks and from the fud strainer on 

)~·~npRlM1NG 

Htlerpriming can be due to an insufficient number of priming 
Il'ljkl!s. to loose primer pump packing andlor primer lines, or to 

'''I~ k of fuel at the prima pump. Disconnect one of the primer 
Iirll=S III the engine and operate the pump. If fuel does not il<n"/' from 
thl~ lilJ( ~ ., investigate further and correct the cause. 

'j~ltl.:ruMING 

. I n warm weather, or with a hot engine, overprnnmg often 
l't'rW(:nls engine starting. If overpriming is suspected, open the 
I" !'fill Ie: J u lIy, place the mixture control in idle cut-o If, and tum the 
{' ''g ille; over several complete revolutions. Then repeat the starting 
1'1\ lt'etlurc, using fewer priming -atrokes. 

conlt":CT MIXTURE 

W. 1J1I1(~s the mixture control is .in lull rich position (kn6h full in) 
fit! 1111; Ihrottle knob is approximately 1,4 inch open1 difficulty in 

arise. 

'ION MAr~FUNCTIONING 

IIms! I:umrnon jgnition difTicuhi(~s Clr~ tlle' following: 
loislll fc!. f)iI, or dirt on the Apllrk plug Icad connectors, and 

:lllJfc;d insulation. 
·fccl rodcs or spark plugs that 
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• Generator 
l.f, Magneto 

• Parking Brake Control 
Voltage Regulator 

5. Oil Caoler 
6. Cabin Air Heater Muff 
7. Carbur.tor Air Mixing Box 
B. Carburetor Air Heat Control 

FlgUl'e 41-lngln8 Left 51c1e (Moclel 108) 

with oil, carbon, or lead deposits. (The proper electrode 
to .018 inch.) 

mlto breaker points that are dirty, pitted, or improperly 
reference to the timing mark on the engine. 

,I,,{IW oIc1l"}lrir,al output of magnetos. Disconnect a spark plug 
lid hoW it ,from %. to % inch from a grounded surface while 

turned over. At normal starting speed, if the 
ap is weak, improper functioning of the 

lJapccled. 

·ithcr internally or with respect 

POWER PLANT 

1. Generator 
7. Right Mogneto 
3. Starter 
... Engine Shock Moun' 
5. Carburetor Air Heater 

6. Primer Line 
7 . Throttle Control 
B. Carburetor 
9. Mixture Control 

10. Fuel Strainer 

Figure 42-Englne Right 5ide (Model 108) 

'PacOI'ER CARBURETION 

l It T ill' most common carburetor diffioulties are the following: 

1,1 Dirt 'in the carburetor. Remove the strainer that is built into 
tI'l) CfHhurctor at the fuel inlet and inspect to insure free passage of 
fllel (\1111 for the absence of an excessive amount of foreign material. 

h) Wnlcr in the fuel. Drain fuel from the carburetor. 1£ water 
clrain fuel from both tanks and from the fuel strainer 

CUI'IHln:lor loose or leaking at the mounting. flange. Rectify 
11111 Il~ok~ wht : rt~ possible. If the difficull,y i5 i~lernal, remove the 

I"t! hove it repaired or .repln<:(~.d. 
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1,. Generator 
• Starter 

lottery (Model 108-3' 
• Battery Relay (Model ~08-3) 

Cabin Heater Valve 
Voltag. Regulator 

1. on Cooler 
8. Cabin Air Heater Muff 
9. Carburetor Air Mixing Box 

10. Carburetor Heat Control 
11. Oil Drain Models 108-2, .31 
12. Parking Brake Control 

.Igure "3-Englne Left Side (Madels 108-1, -2, -3) 

nOI'I.:U VALVE ACTION 

vulve troubles are the following: 

I valvt~ springs. 

POWER PlANT 

1. Battery (Model 108-3) 7. Mixture Cont,ol 
, . Cabin Heater Dud 8. Fuel Strain., 

Right Magneto 9. Oil t"ain (Models 1 08-2, -3) 
4 . Starter 1 O. Carburetor 

Cenerator 11. Throttle Control 
nglne Shock Mount 12 . Engine Primer Line 

13. Carb"retor Air Heotei' Muff 

Figure .... -Engine RJght Side (Models 108-1, -2, .. 3) 

' JNI~ OPERATING WITH LOW OIL PRESSURE 

IliI pressure is low during engine operation, investig~te the 
conditions to determine the cause. (Engine oil pressure 

he hctwcen 35 and 55 p~s.i. 

nf oil 1n the engine. A minimum of £~ur quarts in the 
ngines and five quurlH in -"ihe! 165 horsepower en­
fof 'lpcrntinn. 
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1. Carburetor Air Heater Muff 
Ptopeller Mounth19 Flange 

4. C~bin Air Heater Muff 
5. Oil Cooler 

11 

II Preuure Relief Adjusting 
Vnlv 

6. Carburetor Air Mixing Box 

flgvre 45-Engine Front (Model 108) 

of the oil pressure relief adjusting valve. 

PI'IIIH Iurt:r, .in the: o:l prmi!:iUrc relief adjusting 

POWER PLANT 

)f the oil pump. 

unsatisfactory to engine re-

u re persists, despite correction or non-existence 
diliQna listed above, partial or complete disassembly may 
ry to tlch:ct and to remedy the condition. Bushings, bear· 

I tingA! and shafts should be inspected for excessive 
II pip~ unO connections within the engine should be checked 

hilll~88 and fit. 

I POflicics of appreciable size or quantity are found in the 
"'Item upon removal of the oil L.rain plug, determine the cause 

furlhl!r engine operation. Metal particles are usually present 
lroined from a new engine, hut this does not indicate wear 

parts. If metal particles Kl'e found in oil drained from 
,kine that has heen in service for some time, however, wear of 

lH)uld be suspected. 

OWER 

the engine fails to develop normal power, the most likely 
improper functioning of the ignition system. Make the 
lcsts to determine the cause: 

l the ignition by running momentarily on each magneto 
',p.m. In switching from hoth magnetos to one, the normal 
liould not exceed 200 r.p.m. Avoid engine operation on 

'ldo for periods of over 15 seconds duration to prevent 
Inmo2"c due to detonation. 

the drop in speed on either magneto is in excess of 200 
tHn.it:;r the speed with hoth magnetos operating, investigate 

) 

J 

;J1owing conditions: 
live ignition wire terminal sleeves. 
' I ivc or fouled spark plugs. 
1\ or damaged ignition wires. 

:t. timing and operation of the magnetos. 
tiVt~ condenser or broken breaker point· SPTing in 

lfuflctioning is not the cause. 
mi8Gcllaneous conditions to 
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"UUh' · 

Ji'jeilll"~ (If Iluuttle valve to open fully. 

II) H'~~H rir;t iolt" in air intake system. 
) I)dctl iVI) valve in carburetor air mixing box. This condition 

IUle Ull excessive rise in carburetor air temperature. 
ltul(lcquat~ fuel supply at carburetor. 

tt!) Air leakage into the induction system. 
('f) Puor compression due to improperly seated valves, worn 

)Ji8h)n rings, or loose spark plugs. 

(~) Improper operation of valve mechanisms. 

Cit) I ncorrect grade of fuel. 

(i) Ice formation in the induction system. 

(j) Improper setting or functioning of the carburetor. 

CnUGn RUNNING 

. The following conditions ,Ire to be investigated if engine opera-
0('11 is "rough," causing excessive vibration. 

.t Clic('k the propeller for the following conditions: 
( n) Looseness of propeller bolts. 
(h ) Unbalanced or improper tracking of the propeller. 
(l~.) Damage to the propeller. 

''' '',_ Check the ignition system for the following conditions: 
fI ) Defective spark plugs. 

( II ) Loose, ~_1ffiaged, or broken ignition wires or connections. 
') ) .I mproper timing and operation of the magnetos. 

I (I) M uisture, oil, or dirt on the spark plug connector sleeves. 
(c) Burned or damaged magneto breaker assemblies, coils, or 

IU~'jk tlH: fuel and induction systems for the following conditions: 
) . Dirt (lr foreign matter in the fuel passages or strainers. 

leuks in the induction system. Make certain that all 
(1IlC'kings or gaskets are tight and that the induction 

flill Ill'N' damaged during installation. Check the ignition 
Ilul ,,11 "-park plugs are installed. 
lhe prilllt'I" pump to ~sceTtnin if it is closed securely. 

1II(~ dlOni~l1I for ill l!' lIni,~ it~ llt pr eX(:t~~sive valve 

POWER PLANT 

hUN' ILlt ' fill 1111' rolluwing conditions: 
hit f~ tli ~ Ii ' d ' ll l 11l " ,1m' to inadequate carburetor heat. 

('fIH lIlIll (1Il1ll lOrllng of the carburetor. 
iUt' 111' i " il ~ III /.!, at the mountiI.g fla'lge. 

It", 111011'11 I lt r the following conditions: 
fill.) r'1!la illi ng bolts, either at the engine or at 

r Iu P~l .. :r~ ruph 32a of this chapter.) 
II' t.t:I} ~'I· 1I ~,ructural members of the engine mount. 

high oil temperatures a re present, check the 

lillhH ll n~ 10 determine the cause: 
11\'., clil pressure relief adjusting ,-alve. 

I, I(i ' illll~ in the oil cooler system. 
C I i)r;81~ d oi l cooler. 
C(,\vling nr other objects that interfere with proper air flow 

,h.· '·"g ine. 
1 118I1 f1ldt'nt air flow around the oil pan due to alterations or 

j'l Ihc' cowling ~~esign. 
HIli" by. resulting from burned or scored pistons and weak 

I II IL'S. 

I'u l I inl or complete failure of a hushing or a bearing. Investi­
i)1' Uletal part icles will usually indicate such a condition. 

11llprnpE"r magneto setting. 
\Iil l' rop<"r adj ustment of valves. 
IJI'/1l1 mi xture. 
C;'« ("I '~s ive spilling of oil into the crankcase or the oil pan due 

1))/lOlfll.11 clearances within the engine. 
I j I h f,·(·t ive oil theremoslat (Model 108-3) 

\LVE UOCKER ADJUSTMENT 

o} Tho tmgine is equipped with hydraulic type valve lifters. The 
lve l iIh!r~ ndapt themselves to changes in the engine that are 

Hlfi.i! d It}' weur ancl by temperalure differences. Because of the oper­
Ilrll ' fir ""~S' hyclrnulj(: liftcrs, valve ad juslmcnt is ::-cldom necessary. 

1I1)II1d adju~ll r H'rh 1)('('011\1' nel'(~~sary due to change or 
tIIy uf Ll1(' \.:l)mpOllf'lIt parls. prllc:t11!c1 .is follows: 

\Vi, h Fl'nnklin cngint> tool Nil. 112;;a, 1,1.'l·,1 all.of the oil out 
Ii Iter. Hofc:r lc) figun: J(,. Wlll'll /lI\ Uilll' 1c,1I1 No. 11258 is 
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"IUN 46-I'.eellnl Do.,n Hydraulic Valye LIft .... 

placed on the rocker, and force is applied, movement can be felt 
s the oil is bled from the lifter. The movement will stop suddenly 
1 a very precise point when the piston bottoms. At this point check 

the gap between the valve rocker and the valve stem with feeler 
uges. At the same time maintain pressure on the bleed down tool. 
(b ) Make the adjustment by using the rocker adjusting screw 

fld the lock nut. Base the adjustment on the original gap which 
WWJ found in the check. One complete turn of the adjusting screw 

ill change the gap by approximately .042 inch. 
(c ) Bleed the lifter down as in step "a" and again check the gap 

nee. Repeat steps "a" and "h" until the specified clearance 
inch is reached. 

POWER PLANT 

r duct at the engine. 
II . 11 .1111 1. 0 11 al the engine. 

I IJ Ir, 1 1111,' luke up the slack in the hoisting cables. 

I HI' j.\ IU I'Pp,d with four holes for the insertion of 
'4 111(, " Ct)arse thread screw ends. The engine may 

hy IOIJping a rope around the starter and another 
lfol\,,': .. cJ "IIc! of the crankshaft. 

Uti' !toils that attach the engine mount to the firewall. 
tlU" ,mgine and engine mount together. 

"he follu wiug is the procedure for installing the engine {refer 
(' li IHe., ·1,1 Ihrough 44) : 

1'41 1111-110 11 the engine mount on the engine, support the engine 
(I. ( ! IIII!!.!. Place the engine mount in position under the engine. 

IiHllnll IJIt! lIlounting bolts and the rubber shock mounts. Tighten the 
hoHD 111I'eHlgh the rubber shock mounts until the distance across the 
U liil~ i' 1(Il:t"H of the larger metal washers measure 1 1%6 inches. 

h) Pi, .. it ion the assembled engine and mount against the firewall, 
n.-; I nil I he four bolts through the engine mount and the firewall. 

1 m~lall the carburetor and the carburetor air mixing box. 
\ II nch all lines and wires. 

A Itach controls. 
I utlla ll the baffles. 
Illt- lall the cabin air heater ducts. 

I{") Im,lall the cowl and the carburetor, and connect hot air and 
(l(l l d ,.1" intakes. 

n I 11I ~l all the propeller and the spinner. 

1'.1 ,,' "ng ine controls consist of the ignition switch~ the throttle, 
'Hi) I II"" control, and the carburetor air heat control The majority 

II IIlcae nrc of the push-pull type and no maintenance except an 
icill ,,1 oiling to keep them working -freely, is to be anticipltt~d. 

I,,· " Ilg iuc is cooled by air that is forced m~"o the engine 
• ' 1mI' ll) 11111:111 hy the fo rward speed of the airpla ... ~ and by the 

I k lll f) f '1 1t~ propeller. Bames arc installed around "anti above the 
I indent .• to (iirc,;( the cooling air downwarCl between the cylinder 
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fins. The method of removal and the IDstallation of the 
i~ obvious, and requires no special instruotions. Maintenance 

m"il\ltl principally of inspections to ascertain that the bames are 
prupcrly fastened in place, that they are free of cracks and corrosion, 

110 that no extraneJ)us matter is obstructing the openings between 
the cylinder fins. If the bomes are slightly cracked or corroded, weld 
or patch the damaged part. If the oracks andlor corrosion are exten-
ive, repLsce the part. 

35. Always have the cowl and the bomes in place before operating 
the engine for a period of more than a few minutes. The engine 
will heat rapidly if the cow1 and the bames are not in pjace, and 
serious damage to the engine may result. 

ENGINE EXHAUST SYSTEM 

36. Two corrosion-resistant steel exhaust manifolds are installed. 
Each manifold receives the exhaust gases of three cylinders. carries 
the gases back and down, and discharges them into the air stream 
below the engine cowL A heater muff is installed on each manifold. 
The left muff is for the cabin air heater and the right muff is for 
the carburetor air heater. Maintenance consists principally of inspec. 
tion of the manifolds to detect cracks and damage. Cracks in either 
manifold are particularly dangerous as they may introduce carhon 
monoxide into the cabin heating system or sparks into the carburetor 
throat. If a manifold leaks where it is attached to the engine, install 

new gasket. 

,ARBURETOR AIR HEATER 

37. The air heater supplies heated air to the carburetor when it is 
desired to prevent the formation of carburetor ice or to eliminate 
c;ul'imretor ice which has fonned. The air passes from an intake in 
the aide of the oil cooler fairing, through a muff on the right exhaust 
'.1t1I1Hold, and into the air mixing box. A valve at the mixing box 
~,h'n l1( :n iR operated by a push-pull knob on the control panel. To 

IIl fl l DIl the muff. slide it on the exhaust manifold. 
f(cptlir f'mall cracks in the manifold by welding. If cracks are 

Jllncc the manifold. 

11 Air Maze No. C·13197. It is installed on the 
ft of tht' oil cooler. To remove the air 
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Figure 47 -Carburetor 

Unf,. 1 ~· mIW('· the narrow door aft of the oil cooler fairing in the 
IInHI d('wl. Pull the air filter down and hack. 

t H~m(Jv(~ the air filter and wash it in gasoline when the air filter 
isml of dirt accumulation, which may be daily when operat­

, ,., (ltUlly atmosphere or at least after each 50-hour period of 
1'.lItifl/l , Allow the filter to drain and dry for 20 minutes. Dip the 
.' ill c:lt:nn engine oil and allow it to drain for 10 minutes. Do not 

i) lIlpn'",sed air to dry the filter element as damage may result. 
H Ili ~ ti lle. clement is damaged, replace it. 

Iter for operation during the winter months when 
of snow clogging the filter. 

fi lte'i' with the vertical ribs on the forward side 

II vdSchebler model MA·3SPA carburetor on 150 horse­
IUl III Cfl .)f model MA4-S on 165 horsepower engines is mount. 

1I1f~ ' to the rear of the engine. (Refer to figure 475. The 
III up-draft, plain tube, fixed jet type. It incorporates 

1" ,',(11 illg pump, a manual mixturc control, a double venturi 
hti.-nlu L II fuel inlet strainer a~s(!rl1bly , an i.dIe air vent 
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Figure 48-lgnlt lon W iring Diagram 

14. A safety throttle lever spring will hold the throttle in the open 
position for take-off in the event of throttle control failure. 

s. The fuel inlet stra iner assembly is installed in the carburetor 
It I he fuel inlet. This screen prevents the entry of dirt or foreign 

/l llI lter which might pass the fuel strainer that is mounted on the 
in · wall. 

I ('. The accelerating pump lever has three holes, into one of which 
, Ill! " pp(' r end of the accelerating pump link is fastened. The outer 
1101,· wh ich is approximately midway between the upper and the 
' .. ,W,; I hull'S, gives the longest stroke, or maximum amount of ac-
1 ~ t' II · ',tl lIl~ f llel. The lower hole gives the shortest stroke, or minimum 
&ill (1I1I11 II f acC'~le rating fuel. The upper hole provides a medium 
lippl)' uf . lIt..:c :d(~rat i ng fuel. The normal position of the accelerating 

is ill IIIC' lower hole, which is the minimum setting. For 
f!l,;'ld wt;lIlhe r or for low test fuel, the upper hole may be 

'pc;r uccelcration. Rarely, if ever, will the outer 
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"aure 49-lnterlar of EI.eman MGgnero 

'on ADJUSTMENT 

IB little that can go wrong in the adjustment of the car­
the main metering characteristics are controlled to a 

tNIl. hy the fixed jets. Therefore, the only adjustments re­
wllt/ed tu be made in the field are those for idle speed and 

I.~' I UfO. The idle jet operates until the engine is running at 
1000 ... p.m. To make the idle adiustment, proceed as follows : 

il ia t he engine thoroughly warmed up, turn the idle ad­
'tV I ligur~ 47, in or out until an idle speed of approxi-

) f.p.m. is obtained. It is advisable to run the engine 
djlllitment and then allow it to come back to idle speed 

hut the engine will idle properly in normal operation. 

CAUTION 

"fluId lu! taken not to damage the idle needle seat 
,'he idle adjusting needle too tightly. Damage 

ill make satisfactory idle adjustment difficult. 

·ngine receive excessive Juel during idling, a 
lid rolling or Burging of the engine will he 

IlInl ill the idle miJtt11re 8crow~ figure 47, to lean 
MlIh~ lhi!' adiu~lmcnl PlJuwly and in ;mall incre-
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Figure 50-Engine Timing M arks 

IlIl: ut R. Wait a few minutes between adjustments to allow the engine 

'il "It'I ' Ie out to the new mixture. 
I r ) Should the idle mixture be lean as indicated by hard starting, 

J. y '1lopping, or by popping in the carburetor, back out the idle 
IIIU.turc; screw, figure 47, slowly to richen the mixture. Make this 

djuRlnwnt slowly and with extreme care. 

M J\'~NETOS 
In If!; nition is supplied by two magnetos mounted on the rear 
(.I II If" c'lIgine crankcase. Either Eisemann model LA-6 or Scintilla 
!wde' !'-I6HN-21 magnetos are used. The mounting holes in the 

:1'iII ~ 1I1 111 arc-- slotted to ·permit rotation of the entire magneto for 
,l., ;",:' pU fposes. The right magneto is connected to the upper spark 
1.111 ,' 8 in Ih(' left bank of cyl inders and to the lower spark plugs in 
thlJ l' lA'" hll Jlb. of cylinders. The left magneto i~ connected to the 
In\vtH 1,_ fI a lll i '0 the upper r ight spark plugs. 

UHEAKER POINT SETTING 

WARNING 

l ' I~ ltlliJ1 that. the ignition switch is off and that 
',1'0111111 wirl:!' Of(' properly connected . Serious 
ili l •• if Ihis "fI'c-uutinll it; not taken. 

POWER PLANT 

of 

from the magneto. 
I t h., lilHJ(neto over by rotating the propeller in the 
f JlullJllI l (·ngine rotation until the fiber cam follower is 

jJPI,k Hr tht' ram lobe as ilJustrated in figure 49. 
1,. \)f1 ISil Il lock screw (1), figure 49, and, by use of adjusting 

j ', 'H I JII ~ I the point gap to the specified opening. Tighten lock 
11.1 re-check the gap to he sure that the adjustment has 

ETO TIMING 

,0. j II !'!I'lling the magneto timing it is best to set the engine at a 
J,lJI·.I"t'·l'rn ined point and to adjust the magneto accordinglyo 

t /I) Hemove the valve cover from No.1 cylinder (the left·hand 
rmar c:yJillder ) in order to observe the valve action. 

( I. ) Turn the engine in the normal direction of rotation until 
till' 1111 uke valve, which is on the left side of the cylinder when the 
Ifwc-Iwuic faces the valve cover end, has been completely depressed 
a lii I returned. At this point the piston is on the compression stroke. 
t pHI inue to turn the engine slowly until the distributor snaps ahead 
h\ .. dease of the impulse coupling. 

j (. ) Reverse the rotation until the 28° timing mark for I SO horse· 
1111 \\,1 01' engines, or 32° for 165 horse.power engines, is just passed 
.w el then once more rotate normally until the 28° or 32° timing 
lIIu rk is exactly aligned with the center line of the crankcase. Refer 
I II li ~ure 50. 

I t..I I Loosen the two nuts that hold the magneto to the engine 
Il fl ll' iently to allow the magneto to be turned on the engine by 

pUlIl ping with the heel of the hand or tapping with at soft mallet. 
I e) Sf'parate the breaker points just enough to insert a .0015-inch 

ll~('. (Refer to figure 51.) If the feeler gauge is found to be loose, 
I ,l l' l Ilt' magneto carefully in a counterclockwise direction until the 
1'1) lilt 'i ' ighten firmly on the feeler. 

( r ) Tnp the magneto slowly in a clockwise di~ectjon until the 
r'· j~ II :. · gu uge just loosens. 

t u.) Tighlt'n the two magneto hold down nuts and check to see 
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'lgure 51-Magneto Timing 

feeler gauge still indicates the same setting. The magneto 
IWW properly timed. 

( fa) Replace magneto cover and wires. 

( i) Ut'place the valve cover on No. 1 cylinder. 

''''UK PLUGS 

Champion type J-10 or Auto-Lite AH-4 spark plugs 

lIul iested in the inspection procedure, at each 100-hour in­
I iOllpcriod dean and gap the spark plugs. The conect gap ie 

,O,HS inch. Belore making any repair to a spark plug, make 
, l!l"~ j)k f'{ the electrodes. If burning has materially reduced 

r d t Ilt~r electrode, discard the spark plug. If the condition 
reworking and reinstallation in the 

a suitable 80lvent that has been 
nc(! of oil of any type. If a coating 
hy tho 8olvc'Hll, tho oil will cau 
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lIIull .-;revices in the lower portion 

h.Wc· I he t40 lvent and whatever dirt it may 
rUhl .Im-8J'lIrk plug. Completely dry the spark plug. 

iJ~ I1t_mflnrYt keep it to a minimum consistent with 
SOJlJhlasting tends to roughen and erode the 

tI .. to more rapid burning, as well as to carbon 

iilfll(lll Itu· "park plug with a solid copper gasket. Use care 
I hc~ threads. Tighten the plug to a torque of from 12 

STEM MAINfENANCE 

fill j"lf'llance of the ignition system is accomplished during 
;1I8pl~tions. Keep the ignition wiring free of loose connec­

UlHith d{lIfln~('d spark plug leads, and damage due to chafing. Make 
fill hi t hnl ull magneto ground connections are tight and that there 

III IUURe terminals. Check the ground wires back to the ignition 
Ilfi ll to determine that connections are tight. Keep all insulators 

or Illoisture, dirt, oil, and grease. Refer to figure 48 for in· 
IlItlt ill" on wiring from the magnetos to the spark plugs. Refer. 
"W ... ·A 59 and 60 for information on wiring from the ignition 

n. SYSTEM 

The engine is a wet sump type. Eight quarts of oil are carried 
I.. ,h,' 150 horsepower engine crankcase and nine quarts in the 
I fl l , A minimwn of four and five quarts respectively is required 
fOI ('fl~ine operation. At temperatures above 4Q°F use oil, SAE No. 

). At temperatures below 40°F use oil, SAE No. 20. A dip stick 
{o. mea8uring the quantity of oil in the engine is accessible upon 
IWing the right engine cowl panel. The stick is on the top right 
i.I~ uf the engine crankcase, inside the baffle. A separate dip stick 

18 ava ilable for seaplanes which should be used because of the level 
f(lUnd altitude of the airplane. For full throttle operation of the 
I.Ii .hr . the oil temperature limits are from 60 to 230°F and the oil 

lIrt~ limits are from 35 to 55 p.s.i. 

( 'LER 

1\ nil cooler is installed in the bottom cowling. Maintenance 
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fIr f}u~ oil cooler is seldom necessary. Keep the oil line ho~c clamps 
tight und in the proper locations. In case the oil temperature r ises 
wit houl an apparent cause, remove the oil cooler and inspect lor 

hstructions. 

56. Some early type engines are equipped with oil coolers that have 
a pressure relief valve to by-pass oil around the cooler in case the 
cooler is clogged. These engines have an oil pressure regulating 
valve installod inside the crankcase, at the oil pump . 

.57. Model 108-3 airplanes are also equipped with a thermostat built 
into the oil cooler. 

OIL P RESSURE RELIEF ADJUSTING VALVF. 

58. All later type engines have an oil pressure relief adj usting valve 
that is installed on the front left side of the engine. The valve is in 
the housing that contains the ports for the oil cooler lines. This 
valve controls the amount of oil pressure and also acts as a by-pass 
valve to by-pass oil around the oil cooler in case the oil cooler 
becomes clogged. These engines do not have an oH pressure regulat­
ing valve inside the crankcase. 

59. The valve is adjusted at the factory and should not require 
adjustment in the field. However, if it becomes necessary to adjust 
the valve, the procedure is as follows: 

(a) To increase oil pressure, remove the nut and the shim under 
thc adjusting spring, and reinstall the nut. 

(b ) To decrease oil pressure, remove the nut and replace the 
~p ring with one that will give the desired oil pressure, then reinstall 
the nut. 

( c ) In case oil pres!;ure is low without apparent cause, dis­
s(~mble the valve, clean thoroughly, and reassemble. Small particles 

nr dirt or foreign matter can lodge in the valve mechanism and 
prevent proper operation. 

)It SYSTEM MAINTENANCE 

I. l)fllm the oil after each 25·hour period of operation. Where 
IJllmUl1JJly dirty or sandy conditions of operation prevail, it will 
prl,I'llla l ), '''l necessary to drain the oil more often . Before discard· 

IJ.,~ tljl ~ ~lruifl it through a screen, 20 mesh, or finer, to make 
lint 110 IIwtnllic particles are present. The presence of metallic 

.. wnrning that some part in the interior 01 the 
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Figure 52-Oil Drain 

Ii,t 'ilil" I'equ ires attention. Normally an engine should give many 
'ililldl',·ds o f hours of service before any metallic particles appear. 

II 1\1dul particles are usually present in oil drained from a new 
"'I ~ IIIC: . hut th is does not indicate wear of engine parts. If metal 
I HI; I idt·~ are found in oil drained from an engine that has been 

for some time, however, wear of parts should be suspected 
'1,, 1 Ihe' engine should be checked to determine the cause. 

nll AINING OIL 

lj~. Before draiuing the oil from the engine crankcase, run engine 
,"lI. d oil reaches the normal operating temperature. On the models 
1011 oml 108-1 airplanes it is recommended that a trough be pro­
\, jd" i/ Lo flow the ojl from the drain plug aft and away from the 
!~ jlg llll' cowl. On the models starting with 108-2, an oil drain system 
;Ij Jlrflv idt·u. Push slide of valve mounted on the firewall to one side 
'I) ill "III the uil in this system. Always bp ::.urc to reinstall safety 
Wile' 011 dl'uill valve slide afl~r druiniug tile uil. 

ny~I{:m is tile ~ r(lvlf y IYI)(:. IHdi~r 10 figure 53. ) A 
n L'1I11C1I1 S r:upm;ily i ~ ill !-=o l:tll"d in :c~ .. d, wing pan('i of 
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NOTE: RiQht and Left Tonks are Similar 

+ 

+ 

1. Right Filler Cap 
2 . Right Tank 
3. Drain Plug 
4 . Fuel Strainer in Tan!.. 
5. Left Tank 

6. Left Fi lle r Cap 
7. Selector Va lve Control Handle 
8. Engine Primer PumF= 
9. Fuel Strainer on Firewall 

10. Fuel Strainer in Carburetor 

Figure 53-Fuel System 

I Ill' rnodels 108, 10a·l, ano 108·2. The tanks in the model 108·3 
have a capacity of 25 gallons each. All but two gallons of the fuel 
III (,(tch tank is available for use in fl ight. The weight of these two 
III l1 oll~ {four gallons per airplane} is included in the weight empty 

1.1 11 \1' uirplane. 

1\ strainer is installed in the fuel outlet of each tank. Fronl each 
I ullk (I iltl.·, II rurl line leads to the fuel selector valve, mounted under 
tho t ll!. IIIIIIII:lIl pand; from the fuel selector valve a line leads to a 
Iw,1 fi ll . 1 II "_:! flltllJ lllt·d on the right forward face of the firewall; 
iHI f. ·fl IH 11t, ~ rlld blrailll'r a liuc lcads to the carburetor intake port. 

POWER PLANT 

Figure 54-Fuel Strainer 

primer line leads from the fuel strainer to the 
pUIlIP mounted on the instrument panel From the primer 

IUIIII1. I'I!inll:r lines lead to the intake manifolds. 

11 1~ 1.,.; t rica1 fuel quantity gauge is mounted on the instrument 
J. A ll'Uru~mitter unit that is electrically connected to the fuel 

is installed in each fuel tank. 

1.11IIks nre welded assemblies of 25 112 H aluminum alloy. 
i JiBli rc !)!),) One tank is installed in each wing. The tank is 

H! .he wing from the top. The upper lips of the tank rest on 
lad llle jJadded with .38 x l.OO·inch neoprene and cork 

1 '~tW" luuk is held in place with two straps over the top. These 
("61f!1If:d with bolts at the rcar spar. The lOp ()f the tank 

W I I.e ' :hnlnur of the upp~r sur[ncc of the wing. Be careful 
H { II' hllckl" the upper Aurfuce of t be tank when handling. 
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1. Tank 4. Fuel Outlet 
2. Hold-Dowrl Strap 5. Drain 
3. Fuel Level Transmitte. 6. filler Cap 

7. Vent (Model 108-31 

Figure 55-Fuel Tank 

68. An access opening in the forward inboard corner of the bottom 
of the wing cover is provided for the removal or the installation of 
til(' fuel quantity transmitter unit. A drain is installed in the rear 
illboard corner of the bottom of the tank for bleeding water and 
draining the tank. 

(i~), The filler cap is installed in the top of the tank. Filler caps 
It l lvlng Lhe tank vent built into them should always be installed with 
tht \'1 ~ lIl pointing forward. 

'l'A"NK REIUOV AL 

I hi} "J lid t:mk ?os follows = 

pn~l :alllion against lire, ground the airplane, the fuel 
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j,,11I wbidl the fuel is to be drained ; then 

' " I he fuel quantity transmitter unit, 

fucl line from the elbow in the 

II' 

II,.· \Vill~ fu bric that covers the tank. 

~old the tank in place. 

ICEPAI U 

uk from the airplane before starting any repair 
I he application of heat. 

md 11i', l(wghly clean the tank if it is to be welded or if 
hp'H' I . If, be used in the repair. Flush the tank with hot 

1. ,11 :t\ Ild lll ,lLl'd at the bottom and that is allowed to overflow 
Iii I' IJf 111l! tun k. The hot water will remove deposis of fuel 
"r n' In tlu' ill:; ide of the tank. To clean the tank, pass live 
h!'tlllf il 1111' lank from top to bottom for three hours. Do not 
I fI(Im vupo r (as distinguished from live steam) to clean the 

j14 111 1 \' to prevent comb ustion while the tank is being welded. 

IIlk n'pai rs can be made by soldering with a soldering 
r H 1 1.111 It' \ it is not necessary to steam-d ean the tank. Flush 
IUI\' I \1" . Do not heat the soldering iron to the point where 

II UIi' Jill I I idrs of dust to become incandescent. 

,,-HI illdicule<; that there are impurities in a tank. When 
lli t! I ~ 1"\·SI·lIl . !'('move the tank. Use live steam to remove all 

n dfll i l II with nitric acid and sodium chromate in a hot 
.1" 1111 11 !If ;{S 10 ~O percent of sodium chromate by weight. 

I H II~' IJ m~' lhi rd full for one hour then flu sh with fuel. 

II li !i ": scratches. Weld deep scratches and dents. 

1I ' I tili r l u fuel tank, mcrke a pressure test. ~pply .1.5 
\\. i,, 1t t1 11 ~ tonk i~ immersed in walor. 

IS Iii.· I'nl(jl!durc for in~lalling II rut:! tank: 
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CAUTION 

Handle the tank with care so as not to dent or 
the upper surface. 

ckle 

(a) Check to be sure that the .38 X l.OO-ilH:ll I d b strips 
are installed. 

(b) Install the lank in the wing panel from the to 

( c) Install the two hold down straps and tighten Hw bolts. 

(d) Replace the wing fabric that covers the tan . " 

( e ) Connect the fuel line hose at the elbow II) the wing-to­
fuselage gap. 

(f) Connect the wire to the fuel q~Blltity transmilter unit. 

(g) Fill the tank with fuel and inr;oect the tank and fuel line 
for leaks. 

FUEL SELECTOR VALVE 

78. The fuel selector valve is mounted lID the cabin side of the fire­
wall and is controlled by a shaft and houdJe extending through the 
control panel. This valve can be turned to supply fuel from either 
of the two wing tanks, or it can be turned 0 D by turning the handle 
so that the pointer is down. 

ENGINE PRIMER 

79. The primer pump is moun led immediately below the control 
panel, below the throttle. To prime the engine, pump the knob. Fuel 
for priming is drawn from the fuel strainer on the engine side of 
the firewall and pumped into each engine JDtake duct on the sides 
of the engine. 

80. To check the engine primer, diaconnect the lines from the in­
take ducts on each side of the engine. Pumping primer should cause 
Cuel Lo squirt from these lines. 

CII I\PT~"" VII 

L SYSTEM 

\'{I"~ 1I1 lIf Iltc ~~ c~ airplanes is a 12-volt, direct·cur­
\'Idelli . (Hder to figures 56 through 59). All 

1'lIllllJcd to the metal structure of the air· 
niH) I " I ' ~ l uk l'S the place of the second wire which 
hf' 1 (' «1 u i n ·d. The battery stores electrical energy 

,.1 1"IW('r when the generator is not operating. 
o!,prating, it is a source of power and also 

,II. ' }'. ,i.-I lia the battery and the generator are connected 
I (,I/.WIl'lt al equipment, except the starter, is powered 
1'. 'rtll' ~tarter is powered from the load side of the 
II1"n~", 58 and 59 illustrates the electrical wiring 

Wi ldl, located on the control panel, controls the 
Hi.1 ItlC; generator field circuit. This switch must be on 
I h,· ,;led rical equipment will operate. When the master 
d ill the on position, the bus bar is energized and 

Inble' fur all circuits of the airplane. When on it also 
nf" ,I l ul' field circuit and makes it possible for the 

prfH l ur,'e electrical power as the engine operates. 

'dill " ;" independent of the electrical system, except that 
\\ Il c h controls the operation of the starter. The starter 

Ci jil' I'.,lt; unless the master switch is on. 

jlll,.I.·I" I OS, 108·1, and 108·2, the battery is mounted in a 
IIlI ;It, ·d beneath the pilot's seat. Either the Exide battery 

F 1. ,1 the Willard battery AW·12·25 may he used. The case 
I WIllI 8 v~nt and a drain tube which carries fumes and 

ntpdds uul~idc and below the fuselage. 

I, i Ino(I.:;1 1 "B-3, the battery is mounted on the forward side 
!!J ill till' eng ine compartment. This battery must be t he 

No. ;\ W 12· 2S equipped with a manifold vcn~ . . The vent 
1II'.','h:1I down the fire waH, under the cabin fluur. and down 

If I.!I.!. 
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Sf/nlon 

BATTER Y REMOVAL 

6. To remove the battery from the early models it is necessar y to 
t ilt back the pilot's seat. Slide the seat full forward and remove the 
seat track stop bolt on the right forward corner of the seat. (Refer 
to figure 8.) Then slide the seat fu ll aft and lift up on the forward 

edge of the seat. 

BATTERY MAINTENANCE 

7. Keep battery filled to the proper level with d istilled water. Refer 

to Chapter 11, paragraph 13. 

8. Brush off dirt with a stiff bristle brush. Wipe the battery with 
a cloth dampened with ammonia water. Rinse the battery with 
water. Screw plugs down tight. Keep the vent holes clear. After the 
battery has dried, coat the battery and the terminals with thin grease 

or vaseline. 

9. Each time that the battery is filled with water, or when the 
condition of battery charge is doubtful, test the battery with a hy­
drometer before filling. A fully charged battery has a specific gravity 
of 1.275 to 1.300. A specific gravity of 1.240 indicates that the 
battery is 1!.'~ discharged, a reading of 1.200 indicates that it is 
2h discharged, and 1.150 indicates it is completely discharged. If 
the specific gravity reading is below 1.250, have the battery re­
charged. If it is necessary to recharge the battery frequently, have 
the battery, voltage regulator, and the generator tested to determine 
if a repair, adj uslment, or replacement is necessary. 

BAITERY INSTALLATION 

10. P osition the battery in the airplane so that the negative terminal 
is towards the right side of the airplane (looking forward). Connect 
the negative terminal to the aircraft structure, and the positive term­
inal to the cable leading to the battery relay. 

GENERATOR 

J I. The generator is installed on the rear of the engine crankcase, 
1",low the starter. The generator circuit conta ins a voltage regulator, 
,Ill ammeter. and a 40 ampere circuit breaker. A generator field 
,\ il e h is incorpoTated in the master switch. The gener ator field 
II GlllL i'M clolPed ~hen the master switch is on and is open when the 

i~ off. 

ELECTRICAL 

~IN'rENAN(:E 

nd grease from the commutator 
I ~ "li lll llll n i or is scored, worn unevenly, or has 

ttHt\' t~ Ih ~~ "I' II I'rator and overhaul it. Replace the brushes 
! (1 Wftl ' t l 10 within Va inch of the brush holders. Be sure 

ullOi' hi litil 11I hc ~::, are securely fastened to the generator case. 

JI!f!lI lalor is mounted on the left forward side of the 
II I planes except some model 10P-2 airplanes. In those-

1111' \'ult llge regulator is mounted under the pilot's seat 
II ' 1,11111' , y. The voltage regulator holds the output voltag' of 

jwrm .. , 10 a constant rate and compensates for changes in 
" Thc' constant voltage insures that the generator will 

I dlfllt!.I' the battery. 

h"il II .. , voltage regulator requires service, take it to a certified 

, BREAKERS 

f ;h, 11,1 \,reakers :Ire installed under the control panel at the. 
I U I(.' I to figures 46 and 47). The circuit breakers protect aU 

'\I'ppt the starter circuits and the battery.to-bus circuit. On 
, ... II" 108-3 the radio circuit is protected by a fuse. 

)'I If' "irC'uit breakers automatically trip and re-set when there is 
I ioucl condition in the circuit. The circuit breaker will give 

"I1I111I :n t operation of the units in a circuit until the faulty circuit 
" diliull i .. corrected. 

\ I .) ampere circuit breaker protects the navigation light cir­
I he ; Itlstrument panel light circuit, and the cabin dome light 

I ;: ,\ I ;,-ampere ci rcuit breaker protects the fuel gauge circuit. 

I IJ \ 10-nmpere circuit breaker protects the circuit to the radio on 
II" 1I 11 1c1d ... IOH, 108-1 and 108-2. A 10·ampere fuse protects the rasio 
IIllIll CUI ' tlu: model ]08-:>. 

II \ !H)'~ 'lIlpcrc circuiL breaker protects the lan~~ng light circuit. 

IIl1lum' circuit breaker protects the .generator circuit . . 

: - 109· 



STARTER 

22. A direct-drive electric starter is mounted on the rear of the 
engine crankcase. The starter relay is mounted on the Sl3rter. 

STARTER MAllVrENANCE 

23. Clean dirt, carbon dust, oil, and grease from the commutator 
and from the brushes. If the commutator is scored, worn unevenly, 
or has low bars, it should be removed and overhauled. Replace the 
brushes when they are worn to within 1/8 inch of the brush holders. 

U GHTS 

24. There are three navigation lights, six instrument panel lights 
on the models 108, 108-1, and 108-2, (eight instrument panel lights 
on the model 108-3), one cabin dome light, and two landing lights. 
F or type of bulbs used, refer to the list of electr ical equipment 

25. Replace the navigation and the landing light bulbs when dis­
coloration of the bulbs become appreciable. As these bulbs age, the 
deposits of filament evaporation on the bulb inner surface will 
reduce light output by 85 much as IS percent. Keep the inside and 
outside surfaces of the protective cover glasses clean. For care of 
the Plexiglas cover over the landing lights, refer to Chapter Ill. 

LIST OF ELECTRICAL EQUIPMENT 

Unit 

Gener'ltor, 12-volt 
Voltage regulator 

12-volt, 24 to 
26-amptres 

Sharler, 12-volt 
Slarier rl lay 
Mne.neto (2) 

1'1 

Type 

Delco-Remy 1101877 
Delco-Remy 1118263 

Delco-Remy 1109651 
Furnished with slarter 
Eisemann LA-6 or 

Scintilla S6RN-21 
A·C Spark Plug 

1516893 
A-C Spark Plug 

1500806 
Delco-Remy 1994524 
Cutler Hammer 8822K3 
Cutler Hnmm 

AN 3021·3 
Cutler Hammer 

AN 3021·2 

LocalJ.on 
On engine 
On forward face of 

firewall or under 
pilot's seat 

On engine 
On starler 
On engine 

J nstrument panel 

Instrument panel 

Control pane] 
Control panel 
Control ponel 

Control panel 

elECTRICAL 

I 'ST Oil' EIJ':CrUU:AL EOUIP~~ ENT (Cont'd) 

'!hlliin i2 ) 

,uf.IIllon, tail 

T .• r' 
Cutler Hamme 

AN 3021-2 
A-C Spark P lug 

1516894 
Spencer CA-IS 

Spencer CA-1S 

Spencer CA-~O 

Spencer C V~O 

Spence. CA-40 

Grimes Mfg. Co_ 
A1285 

Grimes Mfg. Co. 
A 1243 

Grimes Mfg. Co. 
A 2064 

G-E 93 
G-E 4509 

C. Cowles Co. 52 or 
C. M. Hall Lamp Co. 
AI0461 

G-E 89 
G-E 53 

Electric '5torage 
Battery Co. 6TS-9F or 
Wi1lard AW-12-25 

R.RM. Mfg. Co. 
0-111052 

Ohmite Mfg. Co. 
Model D 

Industrial Condenser 
Corp. 

Location 
Control panel 

In fuel tanks 

Below control panel 

Below control panel 

Below control panel 

Below control panel 
Below control panel 

Below control panel 

Left wing tip, red 
Right wing tiP, green 

Rudder trailing edge, 
white 

Left wing pane] lead· 
ing edge 

Cabin ceiling 

Instrument panel 

Under pilot's seat or on 
forward face of firewall 

With battery 

Below cnntrol panel 

On firewalJ near 
'Volt8l:!:c rcgulato 
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111. Model 101 

:nAIYfER VIII 

Nf) VENTILATING SYSTEM 

08) 

IIIIJ f] llhin in the model 108 is provided by a hot-air 
1 •• .1 On tht" left exhaust manifold. As illustrated in figure 

.Hers an air intake in the nose cowling and passes 
i(,lo tube to a muff on the left exhaust manifold. All or 

11 II" oil' which has been heated in passing through the muff 
Iavl~n~t1 into the cabin by means of a valve controlled by a 

HJ'II kilo!. nil the right side (1£ the control panel When the valve 
IiHihH ely dosed, all of the heated air is discharged outside the 

W}um the valve is opened, heated air passes through a 
hie tut,o und enters the cabin through a port in the firewall. The 

h)I)IIICd just above the floor near the center of the firewall, has 
Ii u!tln hie metal cover plate. Directional control of heated air 

he cabin can be obtained by turning the cover plate to 
to the left. 

(Models 108-1 and up) 

with the model 108-1 the heater system is enlarged to 
ithcr heated or fresh-air, or a mixture of the two, to three 

111 tltl~ cabin. Refer to figure 61. Each of the three ports may be 
Idually closed to modify the distribution of air in the cabin. 

·-'·R MAINTENANCE 

haust manifold should become cracked, carbon monoxide 
y he discharged into the cabin; consequently, the heater 

houlef he remove.:! occasionally so that the manifold can be in­
I f'.d fc)r leaks. 

till; operation of the push-pull knob to make certain that the 
I{lor fUflctions· properly. When the knob is pulled all the way 

h~ villvl~ dOtlr should be open completely to permit all the heated 
ililO the cabin. When the knob is pushed all the way in, the 

hould shut off the Row o£ heated air into the cabin and 
hun. flit ll ir into the engine compartment. 

11·3 
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1. Air Intake Duct 6. Left Ventilator 
2. Cabin Heat Duct 7. Ventilator Air Intake 
3. Cabin Heat Control Knob 8. Cabin Heat Control 
4. Right Ventilator 9. Heater Valve 
5. Ventilator Air Intake 10. Heater Muff 

figure 60-Cabln HeatIng and latinA Systema (Model 108 ) 

HEATER MUFF UEMOVAL 

5. If for any reason the air intake or the duct to the heater muff is 
removed, the heater muff must alstJ l,e removed. The procedure for 
removing the heater muff is as {ollows: 

( a) Remove the clamps and rl ~sc(JDnect the air intake tube at the 
UluiT. 

I,) RcmlJve 

11 

. clamps ann di~connect the cabin heated air in­
er valve. 

HEATING AND VENTILA liNG 

(.,~ 

I. .'ght Heater Port Dud 
Cabin Heat Control 
L, .. h Front Ventilator 

IUht Front Ventilator 
. ~ront VentUatol Air Intake 

'ear Ventilator Air Intak 

·On Model 

", .-

,+ 

·7. Left Rear Ventilator 
8. Rear Heater Port 
9. Heater Control Valve 

10. Nesh Air Intake 
11. Heater Muff 
12. Hot Air Intake 

108-3 Only 

'n. Heating and Ventilating System. (Model. 108-1, -2, -3) 

Di"'{lfJfIlu!r.r the linkage to the push-vull knob at the arm on 
dOitr. (Model 108 only.) 

Jtrrtlovc thc~ safety wire at two places on the aft end of the 
r he retaining channels back and ofT the exhaust stack. 

In~\J'~ INSTALLATION 

clUff.! for installing the heater rnu follows: 

. .T 15 



a } Position the heater muff and slide the retaining channels 
nto the exhaust manifold from the rear. 

(b) Attach the muff to the exhaust manifold at two places, on the 
aft end, with safety wire. 

(c) Connect the linkage to the push-pull knob at the ann on the 
valve door. (Model 108 only. ) 

( d ) Connect the cabin heated air intake tube at the heater and 
fasten with clamps. 

( e) Connect the air intake tube at tlY- 'I'l1.uff and fasten with clamps. 

VEN ATION 

7. Fresh air can be supplied to the cabin through ventilators or by 
sliding back the front panels on the windows. As illustrated in figure 
60, there are two ports in the ventilating system, one on each side of 
the cabin in the upper C4)rners of the windshield. Fresh air flows into 
the cabin through screened inlet holes in the leading edge of each 
wing. The ports are opened or closed by pulling out or pushing in 
the cylindrical tubes; the tubes c~n be rotated to direct the streams of 
fresh air as desired. 

8. Additional ventilation is provided in the rear of the cabin in the 
model 108-3 by two ports in the upper window sill. These ports are 
similar to tlwse us, d at the front of the cabin. Refer to figure 61. 

11 

·'·'IUJMEN'rS 

mounting the following instruments in 

Clock 

Airspeed Indicator 
Tachometer 
Oil Temperature Gauge 
Ammeter 
Vertical Speed Indicator 

\ftj".t~ lIt punei is provided with indirect lighting. Light 
I i ' nm~lIt lights reflects against the inner side of the cover 

IIltm. i.lnlt-s the instruments. The intensity of the light is 
h\. II dlf'ostat mounted cn the lower edge of the control 

t I II~~ carburetor heat control knob. 

T PANEL REMOVAL 
III)Vt. II,,: instrument panel : 

IHJ,' i : I hc ' indirect lighting mask from the panel. 

Ih' JIIIJ\!" nil the screws that attach the instrument panel. 

HPVIo , t I he panel from below and tilt it forward so that the 
,h'j HI"" ruments can be seen from the top. Disconnect all 

I w,i n;~ r rom the instruments. The light bulbs may be pulled 
pund umJ need not be discolJnected. 

CAUTION 

wlll'lI disconnecting the oil pressure line. The line 

illl('" with li l!ht oil. 

ENT PANEL INSTALLATION 

II IIIL' iU!'ltrument panel: 
II Il' 1101lc)m of the panel in place. Tilt the pal'!e1 aft so 

01 Ih e instruments are visible from the ~~p~ 

11 
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1. Hot.. for Additional In.trum...... 2. Compa.. Compenlatlon Screw. 
3. Light 

PlauN 62-lnltrument Panel 

(b) Make all hose and electrical connectiQus to the instrumentfl. 
Be especially careful to connect the pitot and static hoses to the 
proper ports on the airspeed indicator. Refer to Wiring DiagrlODS, 
figures 57 and 59 for correct electrical connections. 

(c) Fasten the panel in place with screws around the panel flange. 

( d) Install the indirect lighting cover over the face of the instru­
ment paneL 

AIRSPEED INDICATOR MAINTENANCE 

5. 'The accuracy of the airspeed indicator depends on proper main­
tenance of the pitot-static tube and lines. Refer to figure 63. Keep 
these lines clear of water by periodically opening the hose connec­
tions under the left side of the instrument panel and bleeding out the 
water accumulation. The frequency of this operation will depend on 
atmospheric conditions. 

Check the lines :for leaks with thepitot and static lines connected, 

11 

INSTRUMEtH S 

(~CI inti ieator lines, disconnect the 
IIIW T-fitting and plug the hole. 

IH'(Jtt.'t'<1 as follows: 

I' h"lb nv.or the pitot head. 
tllIl il the air-speed indicator registers 100 

uar' {Qr five seconds to determine if the speed 

ptcd j"dkntion starts to decrease before five seconds, 
:i,lhe linc'i ur in the instrument cover seal 

11 1111' oir out of the rubber bulb and attach it to the 

11101 sltllic tube. 
"m to the static line until the pointer on the air ­
h"wl' the maximum air-speed indication; hold the 
:t~(lll( l !\. If the indication decreases more than three 
.. dng this time, look for leaks in the static line or 

HOIII i~IlSC . 

r ICblitlf4 the lines for leaks with the air-speed indicator 
B!(\I)fllll'ct the instruments and clean both lines by blow­

.•• " •• ,,, .... 1> .-1 ni r lhrough them. Attach the air hose at the pitot and 

r :OMPENSATI ON 

HHlI,. t h,. compass and make out a new correctio. card 
.. j ll l l ll~. The compass compensating screws are illustrated 

• Ijg,> 8 lloD"magnetic screw driver. 

Ilprfl!mt ing the compass, it is recommended that the air­

I n I nl"lttl'd in the following status : 
\ ,11' ,lI ul aileron controls in neutral. 

III" '" IJPt!lUling at sufficient speed to indicate a maximum gen-

I,,, t,hnndng rate. 

\Uk indicator (in airplanes so equipped) on. 

ipm!!U1 I1 ' ti ll' compass as follows: 
I 1I 1f: II ' rplnuc due north, according to a master compass 

119 
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INSTRUMENTS 

usinl! u nonmagnetic ·screw dr iver, 
ing. 

1't1W until one-half the error is accounted for. 

ne: f'a~l and turn the "E-W" screw until the 

I wJ'Hu~ wt:sl, and compensate for one-half the error. 

HlI ' IO II , ('heck points of the compass with posit ion 
'Hlight 011. Check also affect (".f moving the elevator con-

rli'fd. I 111m ~ "lll travel. This may be expected to produce 
le.vi lll iOIl, Lut should it exceed 20 degrees over the 

" H~ ilr I ltl' control wheels, it is recommended that the 
IIH I Hllah5 be removed from the airplane and de-

MARKINGS 

1" ' .1 Uluicator, tachometer, oil pressure gauge, and oil 
Illg,· lIIust be marked to indicate the operating range of 

lid 1111 plane. Original instruments, in many cases have 
111 I he dial. Replacement instruments, if not properly 
111111 ked by painting the lines on the cover glass of 

Ie",. The lacquer used should be of colors equivalent to 
r\lJed J,y ANA Bulletin No. 165. The colors are Insignia 
eN; j ilHigllia White, No. 511; Light Green, No. 503 ; and 

.->lID\~'. No. 506. All lines are %6 inch wide. 

tlUj ill',lnllnent markings are on the cover glass, make a 
l llde~ li ne from the bottom of the glass across the edge 
til t il I I ~DS(~, so that any turning movement of the glass and 

d II ... lllarkings can be detected. 

I'EMPEl tAT'JRE GAUGE is marked with.8 yellow arc 
n~cn arc from 80 to 230, and a red radial line 

I ~~TER in the models 108 and 108·1 is marked 
"000 to 2600 and a red . radial line at 2600. 
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I h . TilE TACHOMETER in the models 108-2 and 108-3 is marked 
with a green arc from 2000 to 2800 and a red radial line at 2800. 

17. THE AIRSPEED INDICATOR in the models 108 and 108-1 is 
marked with a white arc from 57 to 88, a green arc from 60 to 117, 
a yellow arc from 117 to 158, a red radial line (marked "N") at 148, 
and a red radial line (marked t1:U") at 158. 

18. THE AIRSPEED INDICATOR in the model 108-2 is marked 
with a white arc from 57 to 100, a green arc from 67 to 121, a yellow 
arc from 121 to 164, a red radial line (marked "N") at 153, and a 
red radial line (marked "U") at 164. 

19. THE AIRSPEED INDICATOR in the model 108-3 is marked 
with a white arc from 61.5 to 88, a green arc from 65 to 126, a 
yellow arc from 126 to 170, a red radial line (marked "N") at 159, 
and a red radial line (marked "U") at 170. 

RX 

10 SYSTEM 

i~plolles are equipped with General Electric AS-
1.8. Subsequent models are equipped with Halli­

OUl; I wo-way radio sets. The transmitter-receiver 
iit)I",~IRlions is mounted in the left hand side of the 
I, 'Hef~r to figures 64 through 67. The loud speaker 

Ihccuhin ceiling. 

I Elc)flric radio has a separate power unit mounted he­
ht fl iont seat. The power unit for the Hallicrafter radio 

ilhiu the receiver-transmitter unit. 

equipped with two antennae, an external antenna 
ntenna. The external antenna on the models lOB, 
xtends nom the cabin roof to the top of the verti­

. The model 108-3 external antenna extends from the 
hHiznr to each wing tip with a lead-in wire running to a 

\,1' (If • he cabin. 

,1I1tllC stoTage of the airplane, the model 108-3 external an· 
tnched to the wing tips with snap clips which provide a 
Ui fI r disconnection. When disconnected, it is recommended 
.Imlna wires be attached near the doors to make imme­

ent to anyone entering the airplane that the antenna is 
installed for use. 

,tenna is used for ttansmission. An antenna loading 
a separate unit in the cabin ceiling with the Gen­

clio. The antenna loading coil used with the Halli-
,it' incorporated within the antenna mast mounted on 

bin roof. 

J 1(10)) antenna is installed inside the fuselage, aft of the 
loop IS perpendicular to the longitudinal axis of the air­

hot hf)minQ; is accomplished by flying the null. 
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,NES 

,illl l lt~.!t ore not normally required because of the loudspeaker 
U II . U~C uf headphones, however, will increase the range of 

H ill i ~ recommended for use with the loop antenna. A jack 
j)hiE\f:!t il'g ill the headphones is located under extreme left side of 

illl'ol l'lwt.1. Headphones should be of 600 ohm impedance. On 
II1n il t~ 1 ' I(ln :~ airplanes, plugging in the headphones will automa­

u! 0111 I tw loud speaker circuit. Refer to figure 67. 

radio refer to the Owner's Operating Manual 
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MAINTENANCE 

to. For best reception and range, keep antenna masts, wires and 
insulators free of grease and dirt. 

CAUTION 

Transmitter check should be made only when control tower 
frequency is clear. Be brief, transmit only messages essen­
tial to safety of life and property in the air. (See Sections 
9.62 and 9.91 of Federal Communications Commission's 
Rules and Regulations.) 

(:t IAPTER 

SEnV ICE INS '~ON 

EC'AI lTlnNS 

, :111tlla ll i ll~ a new part, or reinstalling a part after it has been 
1.11",· I .. 'W Tinnerman nuts and nuts of the self locking type, 

I!I~) :J I:". -tu rd y wires, or cotter pins. Use new bolts and nuts in 
wll!'" Il lt're is any doubt of their dependability. 

Remember 

TilE PILOT DEP ENDS ON YOU 

I ml'l'ic-ution data, refer to Chapter II. 

1(; l iT INSPECTION 

tI" I Mc' .·nter ing the airplane, make a complete preflight inspection 
III IIII'd ill the Owner's Operating Manual. 

INSPECTION 

fOIl' tlw first flight of each day give the, airplane as thorough a 
IIll \1I"pection as time permits. Inspect the airplane in accordance 

1111' procedures outlined in the following paragraphs in addition 
IlIl1pections outlined in the preflight inspection. 

Ht~ l rift· ('lItering the airplane, check the following items: 
I fi) /1, o/Iefler. Inspect the screws that attach the propeller spinner 
II .,. til' )' 10 he sure that they are tight. Look for signs of cracking 
Ilu, "11'1111 around the screws. If any radial cracks appear around 

rij Wt'. dr ill at the ends of the cracks with a number 56 drill, or 
ill'l'. In ~dup the cracks from spreading. Inspect the metal blade 

" ' lant no rivets are working loose. Rap propeller with fist to 
It. I!\ I ight. If spinner is not installed, check hub bolts. 
III;if/e and Engine Compartment. Examine the parts of the 

il ll\\' l ill '~ that are fastened with screws, to ascertain that the 
rl' .tl i ill place and are tight. Inspect the hinged part of the 

II~ III I,.. ~ure the trunk·type fasteners are in good condition. In­
t I '"~ "'~ II It' and outside of the engine compartment to be sure 
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lfC: no fuel or oil leaks. Be certain that exhaust stacks and 
1I';;ltlt~ I' mufTs a re securely fastened. Inspect the ignition cab!e tenni­
loIs 01 Loth spark plug and magneto ends to ascertain that the cables 
are fas tened properly and are not grounded. 

(c) Landing Gear. Check the landing gear fairings for security of 
attachment. Remove grass or mud from the main gear and tail gear 
parts. 

(d ) Top 0/ Wing. If the fuel tanks have been filled, be certain 
that the fuel tank caps are replaced and locked with the vent tubes 
pointing forward. Wipe off any fuel around the filler necks. Be sure 
that all access covers are fastened securely. Be certain that there are 
no rips or tears in the wing fabric. Clean the transparent plastic 
fa iring over the landing lights in the left wing panel leading edge. 
(Refer to Chapter III, paragraph 2, for instructions concerning care 
of transparent plastic.) Remove ice, snow, or frost from the top of 
the wing. 

(e) Under Side of Wing. Be certain that all access covers are in 
place and are securely fastened. Inspect the wing lift struts to see that 
there are no bends, dents, or cracks. Be sure that the screws that hold 
the strut fairings in place are tight. 

£) Fuselage. Be certain that there are no rips or tears in the 
fuselage fabric. Be sure that the metal cover sheet under the cabin 
Roor is fastened securely. Check the cabin doors to ascertain that the 
doors are not dented or warped, that the doors open and close freely, 
and that the latches hold. Clean and polish the transparent plastic 
windows and windshield. (Refer to Chapter III, paragraph 2. for in­
!o\ truct ions concerning care of transparent plastic panels. ) 

f g I Tail Surjaces. Inspect the access covers under the stabilizer, 
HI hoth sides of the fuselage, to be sure they are securely attached. 

ipl' mud or snow off the tail surfaces. In.spect for dents or cracks. 
JI' IlUre that control surface hinge bolts are properly fastened. Ascer­

HIIII lhal pivot bolts in control surface horns are properly fastened. 
(b) Radio Antenna. Be certain that the radio antenna is securely 

rltsl t! IH:c1 , and that the insulators are clean and free from cracks. If 
dirty, wipe clean with a cloth. 

Y, on 25 FLYING HOURS INSPECTION 

0" On i'''. II \v,O;ek, or at the end of 25 flying hours, if that many hours 
·iI he rIH' f~ II wC:(lk is up, inspect the following items; 

INSPECTION 

' "SP"I;I Ilw propeller for general condition. Wash 
" "1Il1 wllt~r and rub them with a good polishing wax. 

Wusll l ite; f'xterior of the engine with kerosene Of other 
W ft !ll la ing rna y be done by hand, but some type of 

1" (I)' io prdL'rable. Check the magneto points. The gap 
,11! \a{llild Iw flot less than .01 7 inch. Check all high tension 

I t(~ I ' 1i1 illtdr. If either the magneto terminal or the spark 
Hln l ( If IIII} ,'nhle is corroded, replace the cable. Be sure the 

I lhuiiHI if! ill good condition. Inspect for signs of chafing on 

",- ( ,"tl f tlfld Brakes. Remove the wheel fairings and in-
\\ h, " .• ,"e1 brakes for general condition. Wash accumulated 
f tt.~~ lII~ jd(! of the wheel fa iring. Check the brake hoses and 
ilil' t4i~ lI~ of leaks, 

~i1ttlrols in Cabin. Operate all the engine controls to 
111 (11 IJ wy move freely through their full travel ranges. Check 
" 1'111111' nnd lines for leaks. Check the condition of grom­

hi III unnd control linkages that go through the firewall. 
,'c"l System. Test the battery with a hydrometer. The 

l ifwld he above 1.250. The battery should be recharged if 
in Iwlow 1.250. Add distilled water to the hattery solu­
try . Clean and grease the battery terminals. Inspect the 

li lt I ~lUund leads and connections for general condition. In­
lli: llI l or and starler cables and connections. Clean grease 

iI t he gt~ncrator. Check the condition of the generator and 
Im ull il1~ bolts, and inspect for oil leaks at the gaskets he­

l !t I'R'or and starter flanges and the engine mounting pads. 
ii' ~IJI $ . Open pitot-static lines at left side of control panel 
H:r:umulated water, 

n En HOUR INSPECI'lON 

r' H"Kulatiolls (Section 01.25) require that the airplane be 
11111111 1 inspection by a certified mechanic, or inspected 

I 1. 0 1.11'8 of flight time if airplane is used for commercial 
1(111 . 'rlac registration certificate, the airworthiness certifi-

lh ~ .f\ ;l' l'lnn(' Flight Manual (Approved Operating Limita­
milt! he. in the airplane when it is presented fOT inspection. 

tliowill l;; :ill ::lpl!t'lions do not include all the items. covered in 
' Ii' Ai rtH U (I 1 nspection Report, Civil Aeronautics Authority 
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:" urm ACA 319 (as revised ) , but are li~ted here as an owner's guide 
to units that require particular attention at the lOO-hour period: 

(a ) Propeller. Remove the propeller spinner and check the pro­
peller hub bolts for tightness and pr()per safetying. The correct 
wrench torque load for the propeller hub bolts is 125 to 175 inch­
pounds. Check thE" propeller track according to the instructions in 
Chapter VI, para5raph 4. 

(b) Engine. Check the valve guides for wear. Press a screw driver 
against the side of each valve spring and watch for side play on the 
valve stem in the guide. The valves cannot seat properly if there is 
excessive clearance at the guides. Replace exhaust valve guides that 
show evidence of exhaust gases escaping around the valve stem. Re­
place any intake valve guide if the head of the valve shows evidence 
of not seating evenly. Check the clearance between the valve rocker 
arm tip and the valve stem end according to instructions in Chapter 
VI, paragraph 30. Remove the carburetor and clean it thoroughly. 

CAUTION 

Clean the carburetor jets with compressed air. Do not clpan 
the jets with a wire. 

Remove the spark plugs and clean them thoroughly. Check the engine 
accessory bolts. Check the engine cooling bame box for cracks at the 
attachment screw heads. Check the upper cylinder bames for cracks. 
Check the engine controls for general condition and proper function­
ing. Check the engine mount bolts for tightness and prc-per safetying. 

(c) Fuel System. Make a thorough inspection of the fuel lines 
from the tanks to the carburetor. Drain a small amount of fuel from 
the plug in the bottom of each fuel tank to get rid of water and ac­
cumulated sediment. Examine the selector valve carefully for signs of 
leaks. Turn the selector valve from r ight to left tank with the strainer 
drain cock open to check the flow of fuel through the lines and the 
~lector valve. Clean the fuel strainers. There is one screen type 
trainer at each tank outlet, one filter type strainer on the left side 

oC I he firewall, and a tube type screen strainer in the top of the car­
hur('tor hody casting, where the fuel hose joins the carburetor. 

.1, Oil Cooler. Check the lines from the oil cooler to the engine 
1)( lcnlu.. Blow compressed air through the core to clean ob­

«lui. of the core cells. 

II hil lf flllUI t ilt· hotl om cowliug and 
Il lf' li{;, !J (IH i. ' " U",ph~r VI, paragraph 40. 

th' 1I,'al Sy.\um. Make a careful in-

ll t\ 1, IV''' ''': c'un leak into the cabin. 
I/!(II ,,,,t'llt Filial Check. Make a final thorough in-

ij'('ft. hll t't·~, and controls. Be certain that there is no 
liltl'!c1 W l n~s, hoses, or other inflammable material 

t 'witll hnt parts of the engine or the exhaust sys­
Iht~H; iH 11 0 binding or chafing of control arms Of 

lI 'eft (II ' I' llg ine parts or accessories. Be certain that all 
l(\ II)Opt:d ami supported in such a way that vibration 

in' nliniltlil.cd. Be sure that insulated wires do not rest 
I " hI '1' 11('1. 11 way that vibration can cause the insulation 

h ""c l "uuse a short circuit. 
n.-·, ... w any instrument or control markings that have 

IIHlI' lIId istinct. Remove the seats and clean all places 
\ III clt'an every day or every week. Repeat the 25-hour 
hi lt .lIp seats are out. See that vents are not stopped 

I II .. hl1llt'fV compartment is clean. Repair or replace badly 
t " ',c·d lransparent panels. Inspect the seats, safety belts, 

imJ, lJ, d ll ll rs, and carburetor and cabin heat controls to 
"I ~ III Goud order. Be sure that all records and log books 

I !". While' ill the cabin, check the parking brake mecha­
th e IHukr master cylinders according to instructions in 

IHu'; lgl'fq1h l 3. Remove the shock absorber cover and add 
ICllliJillg ~('a r shock struts according to instructions in 
pOI'II t' laph 19. Check the landing gear strut attaching 

IWI:'" struls for signs of leaks. 

Ikr' ull t:ugine and cabin interior inspections are com­
/\I ' y work is done, test the radio while the engine is 
Jlllill thal the transnlltter and receiver operate . 

'. 
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CAUTION 

Transmitter check should be made only when control tower 

frequency is clear. Be brief, transmit only messages essen­
tial to safety of life and property in the air. (See Sections 

9.62 and 9.91 of Federal Communications Commission's 

Rules and Regulations.) 

(k ) L"nding Gear. Jack the airplane at the main wheels (refer 
to Chapter II for jacking instructions). Remove the wheels and in­
spect the brakes without disassembling the brake unit. Inspect for 
any corrosion or broken parts. Check the clearance between the brake 
linings and the rotating disc. Refer to Chapter V for proper method 
of adJusting the brake clearances. Inspect the brakes for evidence of 
seal leaks. Use compressed air to blow particles of dirt and brake 
lining dust from around the brake housing and the disc. Inspect for 
the condition of nuts, bolts, and safety wire. Remove grease and oil. 
Pack the wheel bearings in accordance with instructions in Chapter II. 
Remove the upper landing gear fairings and the access cover shee 
from the bottom of the fuselage. Lubricate the landing gear hinges. 
Refer to the lubrication chart, figure 15, Chapter II. Check the con­
dition of the wheels. If the protective coating is chipped off or worn 
through at any place, touch up with aluminum lacquer to prevent 
corrosion. A recommended formula for aluminum lacquer is 12 
ounces of aluminum paste to one gallon of clear dope. Remove the 
tires and reverse them on the rims so that the worn half of the tread 
is inboard. Inspect the tail wheel spring and steering swivel for gen­
eral condition. Lubricate as indicated on the Lubrication Chart, fig­
ure 17, Chapter II. 

(1) Fuselage. Clean the under side of the fuselage. Mend any rips 
or tears in the fabric according to instructions in Chapter III. Look 
for signs of rust, corrosion, bends, dents, or other damage to the 
structure. Be certain that protective coating on the structure is not 
'hipped off or worn through at any place. 

(m) Wing. Inspect for bends of dents in the wing struts. Be cer­
tain thal the wing attachment fittings are in good condition and that 
'he bblts are properly fastened. Check for loose drag wires. Remove 
lIu' ~t rut fairings and ascertain that the strut fittings and attaching 

if) good condition. Inspect the wing fabric and mend any 
(II ' tORrs. Be sure that position lights and landing lights are 

INSPECTION 

hod condition. Clean the top of the 

III I II with polishing wax. 
1(11'&' 11I-',II'ct hinges and push-pull tubes for 

'HH H (l rWl~U r , Inspect the aileron, and fl ap sur­
Itht titNl' ure no wrinkles, bends, dents, or other 

!, I l1 lpn:1 hinges and p ush-pull tubes for bends, 
f wt:,II . (Jl~pcct the fi n, rudder, !;tabilizer, and ele­
"11 1M, , )1' (·racks. If any protective coating jc; chipped 

iI wi th colored lacquer to match the rest of the 
II I llaal. t. he tail light is in good condition. Check 

l!lIb i~cl"f' utt8chment fittings for cracks. 
( . ",jflt~k Refer to Chapter IV for control cables 

iil flpnel ror frayed cables and signs of chafing against 
p wi,,!!. or tail structures. 

1 .. P ERIOD 

11lI~ l ilt~ engine is disassembled for complete overhaul, 
I ,hOfC)Ugh inspection because the airplane will be 

l(.ng c:nuugh to allow time for removal of parts and 
ini (HI) not generally removed during the routine inspec· 

I'hc Humber of hours of fiying time between major 
UOI, pre6cr ibed by either the Civil Air Regulations or Lhe 

top overhaul after 300 to 400 hours Hying 
epending on the conditions of operation. A 
ompletiol1 of 600 to 750 hours flying time 

NS 
IIJ~ms \lilly require attention at times that may not coin­
IIi t.H~ i n~p(~ction periods. Among such items are the 

)i/. 'flu' frequency with which the engine oil is 
"d~ Up.)11 operating conditions. When operating from 

It rplI) 111' necessary to change the engine oil every 25 
f ullilll , ul Ilhcner. Under more favorable conditions, Lhe 

I\, 111 1 lied',! fur 100 hours without changing. ReYer to 

II' "dfll'IWttiulI on the propeT grade of oil to use under 
nlilil.i.)II!'l. 1L is recommended the oil drained put of 
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the crankcase be strained through a 20-mesh screen or finer before 
it is discarde~ to make certain no metal particles are present. Metal 
particles are usually present in oil drained from a new engine, but 
this does not indicate wear of engine parts. If metal particles are 
found in oil drained from an engine that has been in service for 
some time, however, wear of parts should be suspected and the 
en5ine should be checked to determine the cause. 

(b ) Propeller. Whenever a propeller is installe~ the propeller 
track should be checke~ to ascertain that all the hub bolts have been 
tightened evenly. Instructions for checking the propeller track are 
given in Chapter VI. 

( c) Brakes. Disassemble and inspect the brakes every 400 hours. 
Remove, disassemble, and inspect the master cylinders on the brake 
pedttls. I nstall new packings and seals. 

(d) Engine Vibration Absorbers. Renew the engine rubber vibra­
tion absorbers whenever it is evident that they are not performing 
the function of absorbing engine vibration. Life of the vibration ab­
sorbers will be prolonged if the engme mounting bolts are not drawn 
too tight when the engine is installed. The engine bolts should not be 
drawn so tight that the engine cannot be moved slightly by hand 
pressure. 

(e) Compass. Compensate the compass every four months. In­
structions for compensating the compass are given in Chat>ter IX. 

(f) Wing Drag Wires. If major repair work is done on a wing 
panel that necessitates removal of a large amount of fabric, inspect 
the drag wires before replacing the fabric. Check the tensions of the 
drag wires and be certain that the tensions are as indicated in 
figure 21. 
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