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N O T I C E

THIS" HANDBOOK Is NOT DESIGNED, " N O R C A N 'ANY?

HANDBOOK SERVE, AS A. SUBSTITUTE FOR ADEQUATE AND
COMPETENT F L I G H T INSTRUCTION, OR KNOWLEDGE OF THE |
CURRENT AIRWORTHINESS DIRECTIVES, THE APPLICABLE

FEDERAL AIR REGULATIONS, A N D ADVISORY CIRCULARS. IT
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INSTRUCTION, NOR A TRAINING MANUAL. .
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2 . TO MORE FULLY ACQUAINT YOU WITH THE BASIC
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.. OF THE:AIRPLANE. |» |» '
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THE AIRPLANE FLIGHT MANUAL.
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T h e P i p e r A p a c h e SECTION {

DESIGN FEATURES

I . S p e c i f i c a t i o n s ; . . . . . | PA-23-160
b e Gross Wt.
B E R L E OE O P 3800 Lbs.

So ModelG@ ~Wo 23-1871 and up
a Engines ? . . - - - - 2 - 2 Lye. 0-320-B
sg HPandRPM ____.. pee e e e 160 at 2700
on Empty Wt. (Standard Model) ( L b s ) - - - - - - . - . - - - - - - - - - - - - - - - 2320
@ Empty Wt. (Auto Flite Model) (Lbs,) _ _ _ . . . . - - - - - - - - - - - - - - - - 2435
ag Useful Load.¢Lbs.) (Standard):2 nt i . . . u i o o l L e 1480
a Useful Load (Lbs.) (Au to Flite), . , . - 0 . - - - - - -e e epeee n e - - 1365
? Wing Spat (Ft.) 0 8 ! 1 K

Wing Area (Sq. Ft.) . . - - - - - _ - - - - - _ - _ - - - - - - e e 207.56
Length (Ft.)  ? - - - - - e e . C e e 27.1

H e i g h t CPt.) n on e p e e e e i g ee e g 95
Propeller. Diameter. (Max, In.) wenn e n g quepeeneeeneens 72
Power Loading (Lbs. pét' HP)?. t a e e 11.9
Wing Loading (Lbs. per Sq. Ft.) ~ - - - - - . . . _ _ - eee ene 18.6
Baggage Capacity (Max. Lbs.) 2 2 . 2 1 2 t o e . 200 , ee

Baggage Space (Cu. Ft.) - ~ . . . . - - - - _ _ _ _ - fe 2
. "Fuel Capacity (Std.-Gala.) ? 2 - 2 2 . . . ee eee 1 2

+ « Fuel Capacity (Optional-Gals.).-3 . . . - .b jeietde e i d , tee 0 B :
__. Tire Pressure, (Lbs.) Nose.27; Main w a p e e e e e e g i s 38D;

~ Whee l Base (F t . ) w e e oN T S

Wheel Tread? (Ft. e e e a i" c e d e E e a h W B
Top Speed (MPH)> z-W-~, .2 - - -» - i . - -> - -meebitenn e n weneree 183
Opt. Cruise Speed, 75%,G 0 0 (MPH) w e g e n nee ene e e e 171.

Cruise Speed 65%, 9000" (MPH) w a n e ? 6 3 °
Sea Level Cruise Speed, 75% ( M P H ) = . 2 _ _ - weet e e e e t e E B
Stall Speed, Power Off, Flaps Down (MPH) wanna eee eee 56.

Take-off Run. (F t , ) , ? _ - - . - - - p e n n y e e e 1190.
Landing Roll; Flaps Down (F t ) ---22 7202 0-. T O
Best Raté of? Climb Spéed ( M P H ) 2 h 2 2 2 a 100

Rate o f Climb (Ft. per M i n . ) - - - - - - - - - - - - - - - - - - - - - - - - - . . . . . - - -1050

Best Angle of Cl imb Speed (MPH). - - - . . - - - - - - - - _ _ - _ _ . mapree T B ,
Best Single?Engine?R/C Speed ( M P H ) o o o ) 95°
Single Engine R / C (Ft..?per Min. ) db i i i e e e e e e e 180

. Service Ceiling ( F t ) . - p 0 4 - .e e e e aoe 17,000
?Single Engine Absolute.Gelling {Ft . ) gor prpepepeceg c c acenene 53500

Fuel Consumption: (Gal./Hr, at-75%)° 2 0 w e ?18.8-
~ Fuel Consumption- (Gal./H i . : at6 5 % ) : D e . (16.3

. ; Cruise Range?Max. at 759%, at S. L. ( M i , ) , . - 2 2 - - - - - e e e 940...

Cruise?R a n g e M a x . at 657 ét 9000° ?(Mi , aiencnnnnpennasa nno- 1070 -
i.'; C ru isé Range: peiinam, {(Mi,) { 8 e e w o e e e 8 126052Min imum: Controllable Single.?Engine Speed (MPH) ~~ - s s s e c e  §, T R Y

. Published figurésaref o r custom airplanes f lown at Brose wefght under standard
conditions at sea level unless otherwise stated,

e oR S E D s
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1 SECTION : The Piper Apache
B SECTION:C e

Hi. E n g i n e s a n d P r o p e l l e r s : .

The Lycoming? 0-320-B engines in the Apache are rated. a t 160°oo

HP at 2700 RPM. The O-320-B has a compression ratio o f 8:5 : L and 4
uses 91/96 octane fue l . : a

The: r ight engine on the standard Apache is equipped.wi th a w .

vacuumpump, and the left enginew i t h a generator a n d hydraulic
pump. A second vacuum p u m pandgenerator are avai lab leas option-

a l equipment, or as standard equipment on the Super CustomApachesie
Both engines are shielded and equippedw i t h Woodwardo or:r Hartzell -
propeller governor units.

Engine mounts areo f s tee l tub ing construction and incorporate .

v ibrat ion absorbing L o r d mounts. Eng ine cowls are largely inter-

changeable and..are cantilever. structures attached vat the firewall.
Side panels areq u i c k l y removable by means o f qu i ck release fasteners.

The nose cow l sect ion:i s split fo r quick removal. ~ . .

T h e exhaust system is a cross-over type with: exhaust. gasses

directed::into muffled j e t :augmenter tubes loca tedon the outboard

side of each engine. This system provides for exhaust elimination



T h e P i p e r A p a c h e S E C T I O N \

without power loss, and effective engine cooling through the pump-
ing action of the exhaust gasses into the augmenter. tubes, which ?

draws cooling air through the engine compartment; no cowl flaps
or cooling flanges: are needed on the cowling. Higher aircraft
speeds are obtainable with this system due to reduced cooling. drag?
and due to extra thrust furnished by the exhaust augmentation.

Efficient aluminum -oil coolers are?mounted on the inboard
sides of each engine. Engine oil drainage is accomplished with quick ?

oil drain valves located on the Tight rear corner of the engine
t b e

crankcases. . TRO |

Carburetor air is directed through quickly ?removable filters, ?
located in the nose c o w l s ,to the carburetor air boxes. Heated a i r |
for the carburetors is taken from shrouds on the exhaust manifolds ?

throughflexible tubes to the air boxes. | :
The propellers? on the Apache are Hartzell HC 82XG-2B or ©

HC-A2XL-2 constant-speedcontrollable full-feathermg units. These . .

are controlled entirely by use of the propeller pitch levers in t h e. ,
center of the control quadrant. Feathering of the propellers is ~ :
accomplished b y moving the controls fully aft through the high ?
pitch detent into the feathering position. Feathering takes place in-
approximately three seconds. T h e propellers are unfeathered by -
moving the prop controls ahead and pressing the starter buttons.

TNO ALEMRULATNS
lll. Fuselage andWingStructures: | .

The Apache fuselage is a Composition of four basic units: the
sheet metal tail cone, cabin section, nose section, and the steel tubular .

"structure which extends from the tail cone to.the nose, wheel... The ..

steel tube unit is intended to withstand the high loads imposed on?
the center section region o f the airplane and provides an extra
safety f a c t o r .i n this.area. : a w o r

Finish on the tubular unit, as on all steel tube structures in
the Apache, is zinc chromate primer with synthetic enamel.

The wing structure is lightweight but rugged, and consists of a

massive stepped-down front spar, a rear spar, lateral stringers,
longitudinal ribs, stressed skin sheets, and a readily detachable wing
tip section. The rectangular plan form of the wing permits the
use of many interchangeable parts and simplifies the construction,

7



| section The Piper Apache

w h i l e : providing for excellent stabil i ty and performance character-

i s t i c s . . . -

T h e w i n g s are a t tached t o t h e t u b u l a r c e n t e r s e c t i o n s t r u c t u r e

with fittings at the sides and i n the center of this structure, and

the main spars are bolted to each other with high strength butt
fittings in the center of the fuselage, making in effect a continuous
main spar. This arrangement combines high strength and light

weight qualities, since heavy wing hinge fittings on the spars and
fuselage are eliminated, as well as an elaborate carry-through

structure through the center section of the fuselage.
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IV. L a n d i n g G e a r :
_.. Al l three landing gear units on the Apache incorporate the
same soft acting air-oi l oleo struts, and contain many directly inter-
changeable parts. o e

Main wheels are 600 x 6 Cleveland Ai rcra f t Products units with
disc t ype brakes and 700.x6 tires with a six ply rating. The nose
wheel is a Cleveland 600 x 6 model fitted with a 600 x 6 tire wi th
a four ply rating. A l l tires have tubes.

Main gear brakes are actuated by toe brake pedals on the



I s e c t i o n T h e P i p e r A p a c h e
o SEETION C T P i p e r A p a c h e

left set.of rudder pedals. ?Hydraulic brake cylinders:lécated in- front -
o f the l e f t rudder pedals are readily accessible in. the cockpit for
servicing. A brake fluid reservoir which is attached to the brake.
cylinders with flexible lines and provides a reserve of fluid for'the |
brake ?system, is mounted inside the left nose access panel.

" P a r k i n g brake valves, operated b y a control o n the upper left
side of , the. i ns t rument panel, are installed ahead of the forward

cabin bulkhead and are also serviced through the left nose access
. panel. ,

The.nose..wheel.is steerable through a 30 degree arc through
use of the rudder pedals. As the nose gear retracts, the sleering

10
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linkage becomes disconnected f rom the gear so that rudder pedal
action with the gear retracted is not impeded by nose gear operation.

The position of the landing.gear is indicated by four light
bulbs located on the pedestal. When the green lights are on, all
three legs of the gear are down and locked; when the amber light
is oh, t h e gear. is entirely up, and when no light is on,-the gear

is in an-.intermediate position. ?_

A ged: ight -in the landing gear control knob flashes when the

gear. is: Up. and either one of the throttles is pulled back. When
oth throttles are closed beyond a given power setting, (approx. 12?

hg. manifold pressure) with wheels not down, the landing gear
warning horn sounds.» ,

To guard against inadvertant retraction of the landing gear
on the ground, a mechanical latch, which must. be operated before
the landing gear control canbe moved upward, is positioned just
above the control lever. T h e control knob is in t h e shape of a

wheel to differentiate it from the flap control knob which has an
airfoi l shape. There is also an antiretraction valve located on the

_ left main gear which prevents a bu i l d up of hydraulic ?préssure in
the retraction system while the weight of the. airplane -is' resting
on its wheels. | | i n n .

v . Hydraulic System: -

The hydraulic system is used for the extensionand retraction of
both the landing gear and flaps.. The operation of these units is ac-
complished by the landing gear and flap selector valve unit.which is

housedw i t h i n the control pedestal under-the engine controls. Pres-
sure is supplied -to the control uni t from:.an engine driven pump
mounted. on the? left engine. c e t e oo

Toef fec t extension or retraction of t h e gearand flaps, the con-
trols which protrude through the fate o f t h e . pedestal are moved
from the center ?Off? in the desired?direction:,When the selected
component is fully extended or: retracted;. hydraulic pressure within
the selector valve unit forces the contro?back:to a neutral or ?Off?
position, which allows the hydraulic fluid to?¢irculate freely between
the pump a n d the control unit. Also, it isolates the activating cylin-
ders and associated lines from the hydraulic fluid supply. This pre-
vents complete loss of fluid in the event of a leak in the lines between ? _
the selector valve and the component o r at the actuating cylinders.
The return of the control handle to the ?Off? position i s a l s oa secon-
dary indication that the components have reached fu l l extension or

11
r



| section The Piper Apache

retraction. The landing gear position lights and the flap indicator
_ should be used as primary indications. |

_ -Géar ?retractioh and extension wil l occur normally in 10: to
12. seconds: The flap operation requires about 4 seconds.

The emergency hydraulic hand pump, which is integral with the
selector valve unit, is used to obtain hydraulic pressure in. event of
failure of the hydraulic pump: or the left engine. T o o p e r a t e :the
emergency pump, the handle shouldb e extended to its fu l l tength
by pulling aft and positioning the control handle a s desired."30
to 40 pump strokes are required to raise or lower the landing gear.

For emergency extension of the landing gédr, i f failure o f ?the
hydraulic system should occur due t o line breekage or selector valve

malfunction, an independent CO, system is available to extend the
landing gear. (See Operating Instructions for details).

Included on the left t a i n gear is an oleo actuated by-pass valve
which makes it impossible to retract the landing gear while the
weight of the airplane-is on the gear. This valve is open when t h e
oleo strut is compressed and by-passes all hydraulic fluid, on the

pressure side of the. system, to the return side, preventing .any
pressure build-up: in the retraction system. When the oleo strut? is
?extended as in fl ight, or when the aircraft is on jacks, the valve is
closed, permitting the system to operate in the normal manner .?
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T h e P i p e r A p a c h e S E C T I O N l

V I . . . C o n t r o l S y s t e m a n d Sur faces :
Dua l ?wheel? and rudder. f l igh t controls are provided in ?the-

Apache.as standard: equipment, A l l controls are l ight yet solid and
effective i n f l ight at a l l speeds d o w n through t h e stalling speed.
Thenose wheel i s steerable on the ground through the rudder pedals:
and the left set_of pedals are equipped wi th toe brakes.

Al l control surfaces on the Apache are conventional sheet metal
structures, fitted w i t h cast hinges? and needle bearings. The eleva-
tors .are actuated ?by? a tubular push-pull system, and the flaps «

by#a*hydraulic cylinder located:in the right-side of the cabin wall. ?

Avcess to th is cylinder is. obtained by the removal o f the upholsteréd
interior par ie l immediately*ahead of the baggage door. ~.

~ Theai leronsand rudder are connected by cables withthe control?
wheel and.rudder pedals. T h e rudder has a t r i m tab: operated by
a:crank in the center-of the forward cabin ceiling. - Longitudinal:
t r im is through bungee springs located back near the elevators and
controlled by a larger crank adjacent t o t he rudder tab control .

Vil.=- Fuel System:
? s - f o thirty-sz'gllon nylof and neoprene fuel cells located out?

board of the engine ?pi ovide fuelstorage i n the standard Apache. -

Auxiliary tanks holdingtighteen?gallons each-are installed optionally
inthe outboard section.of the wing. The tanks should be kept full
of fuel during storage of the airplanet o ?prevent. accumulation of
moisture, and to prevent deterioration of the rubber cells. For long.
term storage without fuel, the ?cells should be coated with light
engine oil to keep the rubber from drying out. oo

- The fuel system i n the Apache is simple, but completely effec-
tive. Fuel?can bepumped from any tank to both engines, through
use of the four fuel pumps providedf o r th is purpose. |

. .For normal. operation, fuel is pumped by ?the engine driyen
pumps from the tanks directly to the adjacent carburetors.. The fuel
valves canbe left on a t all times and the crossfeedl e f t in the o f f.
position. Electric auxiliary fuel pumps are installed in. by-pass
fuel lines between the tanks and the engine driven pumps. The
electric pumps can be used to provide pressure. in the event of
failure of the regular pumps. They are normally turnéd on to check
their operation before starting the engines, and left on during take-off.
and landing, to preclude the possibility of fuel pressure loss due?
to pump failure ?at critical times. a -

___If one o f the engine driven pumps fails,the electric pump to?
15



f s E C T I O N T h e P i p e r A p .

t h a t e n g i n e c a n b e t u r n e d o n to_ s u p p l y t h e f u e l . © H o w e v
d e s i r e d , t h e f u e l c a n b e p u m p e d b y t h e o p e r a t i n g e n g i n e |

p u m p t o t h e f a i l e d p u m p e n g i n e s i m p l y b y t u r n i n g o n t h e
f e e d . T h e g o o d p u m p w i l l t h e n b e s u p p l y i n g b o t h e n g i n e s
i t s t a n k . I f t h i s t a n k r u n s l o w o n f u e l , f u e l c a n b e d r a w n f r e
o p p o s i t e t a n k b y t u r n i n g o n t h e e l e c t r i c p u m p o n t h e f a i l e d

? s i d e , l e a v i n g t h e c r o s s f e e d o n , a n d t u r n i n g t h e f u e l v a l v e
e m p t y t a n k o f f . T h e n t h e e l e c t r i c p u m p o n t h e f a i l e d p u m
w i l l b e s u p p l y i n g b o t h e n g i n e s f r o m i t s t a n k . Oo

F u e l c a n t h u s b e u s e d f r o m o n e t a n k o r t h e o t h e r , b y s t
o f f o n e m a i n v a l v e a n d t u r n i n g o n t h e c r o s s f e e d , t o b a l a n c
l o a d s o r f o r o t h e r p u r p o s e s . F o r a l l n o r m a l o p e r a t i o n , . i t i s :
m e n d e d t h a t f u e l b e p u m p e d d i r e c t l y f r o m . t h e t a n k s t o
r e s p e c t i v e e n g i n e s , w i t h t h e c r o s s f e e d o f f . 7

T h e f u e l v a l v e c o n t r o l s a n d c r o s s f e e d c o n t r o l a r e l o c a t e
t h e e n g i n e p r i m e r p u m p s i n f u e l c o n t r o l p a n e l b e t w e e n t h e
s e a t s . T w o e l e c t r i c f u e l p a u g e s i n t h e e n g i n e g a u g e c l u s t e r
i n s t r u m e n t p a n e l i n d i c a t e t h e f u e l q u a n t i t y i n e a c h t a n k .

e l e c t r i c f u e l p u m p s w i t c h e s a r e o n t h e l o w e r l e f t s i d e

«

i n s t r u m e n t p a n e l . - . ; F e s
A c r o s s f e e d l i n e d r a i n v a l v e c o n t r o l i s m o u n t e d o n t h e

f a c e o f t h e f u e l c o n t r o l p a n e l b o x . T h i s v a l w e s h o u l d ? = b e .
o c c a s i o n a l l y , w i t h t h e c r o s s f e e d o n , t o a l l o w a n y w a t e r t h a t
a c c u m u l a t e a t t h a t p o i n t t o b e d r a i n e d o u t . Y h e h e a t e r f u e l |

. i s a l s o p l a c e d o n t h e f u e l c o n t r o l p a n e l , s o t h a t f u e l t o . t h e
c a n b e t u r n e d o f f i f n e c e s s a r y . ~

T h e m a i n f u e l s t r a i n e r s a r e l o c a t e d i n t h e i n b o a r d ?s:
t h e m a i n w h e e l w e l l s . T h e y a r e f i t t e d w i t h q u i c k d r a i n s a n d
b e d r a i n e d r e g u l a r l y t h r o u g h t h e i r s m a l l a c c e s s p o r t s . . . F u e l
a r e . p r o v i d e d a t t h e t a n k o u t l e t s , i n t h e c a r b u r e t o r s a n d i n 1

p u m p s . .

' I d l e c u t - o f f s a r e i n c o r p o r a t e d i n t h e c a r b u r e t o r s . a n d
- a l w a y s b e u s e d t o s t o p t h e e n g i n e s . T h i s i s a c c o m p l i s h e d b y

t h e m i x t u r e c o n t r o l l e v e r s t o t h e r e a r m o s t P o s i t i o n . .

V i . E l e c t r i c a l S y s t e m : a
T h e m a s t e r s w i t c h f o r t h e e l e c t r i c a l s y s t e m i s l o c a t e d

l o w e r l e f t s i d e o f t h e c o n t r o l p e d e s t a l , a l o n g w i t h t h e h e a t
_ v e n t i l a t i n g c o n t r o l p a n e l . O t h e r e l e c t r i c a l s w i t c h e s a n d

b r e a k e r s a r e g r o u p e d o n t h e l o w e r l e f t s i d e o f t h e i n s t r u m e n

T h e s t a r t e r s w i t c h i s l o c a t e d i m m e d i a t e l y a b o v e t h e

1 6
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brake handle on the extremel e f t side of the instrument panel.. This
switch is spring loaded and locks in the center ?Off? position. To
operate, pull out on the switch guard and. hold to left or right as de-
sired. After starting, release the switch and it w i l l return to the off
and locked position,

Automatic circuit breakers are providedf o r a l l electrical cir-
cuits. These units automatically break the electrical circuit i f an
overload is applied to the system, preventing damage to the wires.
T o reset the circuit breakers, simply push in the buttons. Continual
popping out of ac i r c u i t button indicates trouble in the electrical
system and should be investigated immediately. The circuit break-
ers can be manually t r ipped b y pulling o n knobs to isolate or
determine the sourceo f electrical trouble.

A 12-volt 33-ampere hour battery, encloséd in a sealed stain-

less steel battery box, is mourited in the nose section on the right
side.

_ The position and panel lights are operated by a rheostat switch
located with the other electrical switches. The position lights are
turned on with the first movement of the knob; panel light intensity
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is increased by further rotation of the control. A dome light switch
is incorporated in the light unit in the center of the cabin ceiling.

Generator switches are mounted on the lower right side of the
pedestal. W h e n dual 50 ampere generators are installed optionally
or on the Super Custom Apache, a voltage regulator for each genera-
tor is attached to the. adjacent firewall. A paralleling relay equally
divides?the total electrical load between generators. When one engine
is stopped a. reverse current relay automatically disconnects that

generator from the circuit.

IX. . . F i n i s h : . .

A l l aluminum: sheet components of the Apache are ca re fu l l y
finished ?inside and outside to assure. maximum service life. Bo th
sides o f all pieces are alodine treated, and/or sprayed with zinc chro-
mate:-primer. _ Externa l surfaces are coated with durable synthetic
enamelsi n . attract ive high: gloss co lors . The appl icat ion of p r imer
to i n t e r i o r surfaces wi l l prevent corrosion o f structural and non-
structural parts, on the inside where there is no access for normal

ma in tenance . eee o y

?Steel tubular structures are also f inished: with zinc chromate
p r imer and enamel. ?_;..., ma

- T e - e e e : + z -
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X. Instrument Panel:

The instrument panel of the Apache has been designed to
accommodate all of the customary advanced blind flight instruments
on.the left side in front of the pilot, and all required engine instru-
ments on the r i g h t side. Provision for extra instruments has. been
made in both sections, T h e flight? instrument group i s shock
mounted in an easily removed sub-panel. Al l instruments are
accessible for maintenance by r e m o v i n ga portion of the fuselage
cowl over the instruments, _ o e - _?

The Artificial Horizon and. Directional Gyro i n the flight group
are vacuum operated through use of a vacuum pump installed on
the right engine. The Turn a n d Bank is.an electrically operated
instrument and serves as a standby for the Gyros in case of vacuum
system failure. A switch for the Turn and Bank i s included in
the switch grouping on the lower left of the panel. The vacuum »

19
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gauge in the engine instrument group normally indicates 394 to
41% inches of suction, required to operate the gyros. ol

_~ ?Two recording ?Tachometers. are. provided to? eliminate the,need
for constant?referencet o aircraft and engine log books. An engine

instrument?cluster,-?at?the bottom o f the engine group, includes two
o i l pressures, two oil temperatures, two, fue l pressures, two fuel quan
tity gauges.. The gauges in this cluster? can be replaced ?individually:
by removing the column of four gauges in which the defective u m
is incorporated, then detaching the proper gauge from this columi.
© Radio units are installed in the center of the main.panel. Radio

power s u p p l i e s?aremounted i n the forward part of the nose section

«

_ ©°Alleeats in theApache a r e - c o n s t r i i c t e do f stee|.tubitig,with no-
sigeprings and?foam cushions. Thefront seatsare?adjustable ?fore
andaft througliza seven?inch rangebyoperation of areleasecontrol
u n d e r ?the fronto f €ach seat. ?The?tight,front seat ig.also adjustable
aftbeyond the normal range to provide ease of entry-to the pilot's
séat. Both front?seatsare easily removed by: takingout the lower
b o l t s * i n 'thestop plates?at the rear? of theSeat?structure, swinging
the stopplates laterally and sliding the seats forward off their tracks.

The:rear seat area. is equipped with two or three individually.
adjustable and quickly removable seats. To remove these seats, stop
plates:on the. tracks are taken off, and the seats moved fore or aft
as required to disengage f rom their tracks: © s t

_ +The four:standardseats in the Apache are reclining and ?are ?

provided with head rest attachments and two headrests. ? Gk

?Arm rests for all seats, coat hangers, ash trays, a cigarette
lighter,? a? spacious map drawer and glove compartment are all
standard on the Apache: The cabin door.and baggage doors are
equipped. with locks operated by the same key. A tow bar is pro-
vided with each airplane and, when not in use, is stowed in the
baggage compartment.

poo Fe
jXII. Radio Equipment:

In t h e standard model of the Apache, provisions for radio
installations include dual microphone and: headset jacks, a micro-
phone and: headset mounting bracket, a loud speaker, wiring to |

these units, and panel space for at least four radio sets..
ae a n tote m k 9 0 a a e R g e>



T h e P i p e r A p a c h e SECTION I

nr

The Custom model includes the above along with the installation
of a group of radio units which are specifically chosen to provide in
the Apache all of the most recent radio developments normally de-
sired in this type of aircraft. The Lear ADF-12E gives low frequency
range and broadcast bands with a long range Automatic Direction
Finder. The Narco Omnigator Mark I I with 23 channel VHF trans-
mitter provides Omni navigation and p r i m a r y .VHF communications,
and the Narco M a r k V with its 90 transmitter frequencies and 190
receiving frequencies gives additional and standby V H F commu-
nications. ? . _

The Omnigator. also incorporates a. 75 M.C. Marker Beacon
receiving unit, and V A R a n d ILS runway localizer receiving
features. 7 oo - oe

The Auto F l i te model includes the Piper AutoControl, a single
axis two control autopilot. - H s

X i , Heat ing and Ventilating:
_+ > The,flow of air for cooling Gr heating the Apache cabin:may be

conttolled by.the four knobson the-eabin a i r control panel, and by.
individual. overhead outlets. ©Ai r i s exhausted through an outlet-on-
the?rear trim*panel of the cabin 0 -
? T h e left hand. control, regulates. air flowing to, the frontzseat.
through theheater -system and ?the second knob ?from thel e f t : con-

e n e r a a y

trols air flowing. to.the rear-seat through this-system. 7
~ T h e second-knob from the right is the defroster-control and the

right hand control supplies a d d i t i o n a lc o l d a i r t o the front seat
through a vent on the firewall . r e a

_ ?Cabin air enters the heater system through ?an ?inletabove the
landing light. A i r controlled by the righthand knob.above.is picked
up by ascoop below the landing light. An additional scoop on the
top of theairplane supplies the air fo r the overliead outlets.
= A-27,500 B:'E. U. Southwindheater~installed: in the. nose sec-
tionof the Apache furnishes?asource of hot airfor-eabin-heating and
windshield defresting.-Heater.operation is-contralled:by an off-prime-
low heat-high heatswitch-whichi s locatedunder the left control wheel.
es During grotiid-operationtor when.the landing gear is extended,

the ventilating fan. motor operates and provides air flow through the
heater*system, I n f i gh t , when the gear is retracted, a micro switch
onthe nose gear cuts off the heater fan, and heater air is supplied by
ram pressure? through the nose inlet. This-arrangement assures an

21
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a d e q u a t e f l o w o f a i r t h r o u g h t h e h e a t e r a t a l i t i m e s , w i t h o u t
a t i n g t h e f a n u n n e c e s s a r i l y i n f l i g h t -

T o h e a t t h e c a b i n ? ? ( 1 ) t u r n t h e h e a t e r s w i t c h t o H i g h h
L o w h e a t a s d e s i r e d , ( 2 ) a d j u s t t h e l e f t h a n d c a b i n a i r c o n t
g e t t h e r e q u i r e d h e a t t o t h e f r o n t s e a t , ( 3 ) a d j u s t t h e r e a r s e a
t r o l t o o b t a i n t h e r e q u i r e d f l o w t o t h e b a c k o f t h e c a b i n . T h e a :
o f h e a t e d a i r p a s s i n g t o t h e r e a r s e a t a r e a c a n a l s o b e r e g u l a t
o p e n i n g o r c l o s i n g t h e s h u t t e r s a t t h e o u t l e t s i n t h e f l o o r . L o v
s h o u l d b e u s e d t o a s l o w a n o u t s i d e t e m p e r a t u r e a s p o s s i b l e , w i
c o n t r o l v a l v e s f u l l y o p e n e d i f n e c e s s a r y ; b e l o w t h i s t e r m p e r a t u s
h i g h h e a t s e t t i n g s h o u l d ,b e u s e d . ?_ w e e ey

U s e o f t h e h i g h h e a t p o s i t i o n - o n t h e g r o u n d m a y r e s u l t
c e s s i v e e x h a u s t s m o k e f r o m t h e h e a t e r ; t h e r e f o r e , h i g h h e a t s

o n l y b e u s e d i n f l i g h t a n d t h e l o w h e a t p o s i t i o n b e u s e d f o r h
t h e c a b i n d u r i n g g r o u n d o p e r a t i o n .

T h e c a b i n h e a t e r u s e s , . g z a s o l i n e f r o m t h e l e f t m a i n : f u e
w h e n t h e f u e l c r o s s f e e d i s o f f , a n d f r o m b o t h t a n k s w h e n t h e
f e e d i s o n , - O n l y a b o u t o n e q u a r t o f g a s o l i n e :p e r h o u r i s u s
t h e h e a t e r a t m a x i m u m o u t p a t . «:. . L a s

T e t u r n . t h e h e a t e r o n , f i r s t . a s c e r t a i n t h a t t h e h e a t e r f u e l
t h e f u e l - c o n t r o l p a n e l ) . i s - o n , : t h e n m o v e t h e h e a t e r s w i

H i g h o r . L o w h e a t . . . - d i . t h e h e a t e r . d o e s : n o t s t a r t p r o m p t l y , r e t u
h e a t e r s w i t c h t o P r i m e p o s i t i o n f o r 1 5 s e c o n d s t o p r i m e t h e kt
t h e n u p o n . m o v i n g t h e s w i t c h t o . H i g h h e a t , t h e h e a t e r s h o u l .
a n d c o n t i n u e : t o o p e r a t e a f t e r 1 - 1 1 m i n u t e s o f w a r m - u p .

- A f t e r t h e h e a t e r s w i t c h i s t u r n e d t o t h e O f f p o s i t i o n , c o m b
i n t h e h e a t e r s t o p s , b u t t h e c o m b u s t i o n f a n ? a n d t h e c i r c u l a t i n g |

c o n t i n u e t o o p e r a t e f o r a b o u t t w o m i n u t e s , w h i l e t h e h e a t e :
s l o w l y a n d p u r g e s i t s e l f o f : h o t a i r a n d f u m e s . T o o b t a i n b e s t |

l i f e f r o m t h e h e a t e r c o m p o n e n t s , i t i s r e c o m m e n d e d t h a t t h e
s w i t c h b e t u r n e d o f f a b o u t : t w o m i m u t e s ? b e f o r e s t o p p i n g t h e ¢
a n d s h u t t i n g o f f t h e m a s t e r s w i t c h . T h i s s h o u l d n o r m a l l y b
d u r i n g t a x i i n g a f t e r l a n d i n g . ee

T h e h e a t e r c a n b e u s e d t o w a r m u p t h e c a b i n b e f o r e f l i
t u r n i n g o n t h e m a s t e r s w i t c h , t h e l e f t e l e c t r i c a l f u e l p u m p , a
h e a t e r s w i t c h . T h e o p e r a t i o n o f t h e s e u n i t s t a k e s a b o u t 8 a m
t h e y s h o u l d . n o t b e u s e d i n s u c h a w a y a s t o r u n d o w n t h e 1
m a k i n g s t a r t i n g d i f f i c u l t .

T h e r e i s - a < d u m p . v a l v e a r r a n g é m e n t i r r : t h e h e a t e r b o :
e x h a u s t e x c e s s i v e h e a t t h e r e b y m a k i n g i t p o s s i b l e t o o p e r .

as

h e a t e r . w i t h . a l l ? c o n t r o l s i n t h e c l o s e d p o s i t i o n .

2 3
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OPERATING INSTRUCTIONS

i. P r e f l i g h t :

Be sure that you have been thoroughly checked out. before _

operating this aircraft. BS

The following safety procedure instructions must become an
integral part of the aircraft owner's operational routine and/or
preflight inspection. -

Before each flight, visually inspect the airplane, and/or deter-
mine that:

(1) The tires are satisfactorily inflated and not excessively

worn.
(2) The landing gear oleos and shock struts operate within

l imi ts.? sy o e c o t a L

(3) The propellers are free of detrimental nicks.
(4) Theground. area under propeller is free of loose: stones,

cinders, etc. o e a e , oo
(5) The cowling and inspection opening covers are secure...
(6) Therei s n o external damage ?or: operational interference to

the control surfaces, wings or fuselage. ... B e

(7) . The windshield is clean and free of defects.
+ (8) There is no:snow, ice o r frost on the wings ?or ?control

surfaces. e e a
(9). T h e tow-bar and control locks are detached and properly

stowed. ; . 4. a
(10) The fuel tanks are full o r are at a safe level of proper fuel. .
(11) The fuel tank caps are tight.

(12 ) The u e l system vents r e o p e n , e y ,
(13). The fuel strainers and fuel lines are free of water and

?sediment by d r a i n i n ga l l fuel strainers once a day. C o ,

_. , (14) . The fuel tanks and carburetor bowls are free of water and ..

sediment by draining sumps once a week. . .

_. (15) There are no obvious fuel or oil leaks.

_». (16) The engine oil is at proper l e v e l . . .

_ . .(17) Theb r a k e s are workingproperly.

. (18) The radio equipment is in order. Y

1

I
e
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. ( 1 9 ) The weather is ?satisfactory fot: ?the:?ype of flying? you

p r e t to do. we

( 2 0 ) All required papers are in order andi n+ the airplane.

( a l ) Upon entering the plane, ascertain that all controls operate
. tiovinally, that the landing gear and othercont ro ls are i n Proper Posi:

fion?sh d that the door i is locked. - e e

7 ?Before otarting?the engine,t h e pi lot should set??theparking brake
a i d ?turn: on the.master switch and the electric fuel? pumps. Each

?pump - should be-individually checked for operation. ~When the
_Sigine is t l d ; (under 4 0 ° .F.) prime: three to?-fivestrokes, mak-
?ing-sure fuel: valves are.on, cross-feed off, fuel pressures nérmal and
f u e l quantity checked. |-Push mixture.contrls to full tich, carburetor

heat? off, andsopen,throtiles: ?aboutone-quarter inch, ?TEthe: engil 8

are. extremely cold,:theytthould |be,pulled thirough ?by?hand fourt o
s i x times. ?4 ;

Ofc! Next. turna l l ignition:i a d on and? engage startey onn left ,

?engine f i r s t . A f t e r engine starts; i d le at 800 to 1200 R P Me i d stlkt

Tight,engine. - I f ba t te ryis l o w , before.starting right engine, run left. -

_ engine over 1200 RPM. t o cut in"the gener,ator. This w i l l produce
_ extra. power . for. starting. ?the r i g h t engine. I f the. engine does. not
start in t h e first few revolutions, open the throttleon, that,engine
whi le t h e engine is ?turning over ?with the ignit ion on. When the

engine starts, réduce the throttle.
T P ?the above procedute does ?not ?start the engine, reprime|and

?repeat. the process. Continue to load cylinders b y priming or, unload
b y : jurning the engine over with thethrottle open. Bi theengine,sti l l |

* doesn?t start, cheek for.malfunctioning of ignition |or fuel system,,|.
. Priming, can beaccomplished by pump ing the throttle. controls,

a n d excessive,?pumping. may over-r-prime, the engines, making start ing
difficult, a tog : ; Mapes be doe,

; When the engines are warm, (over. 40° F.) do: not prime,b u t

?turn ignit ion switches. both on before engaging starter. The engines

Should. start af ter ro ta t ing through about four |compression strokes,
26
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Hi. W a r m - U p a n d G r o u n d C h e c k :

As soon as the engines start, the oil pressures should be checked. .

Tf no pressure is indicated withint h i r t y seconds, stop the engine and :
determine the trouble. a oe

Warm-up the engines at 800 ta 1200. RPM fo r not more?than two?.

minutes in warm weather, four minutes in cold weather... I felectrical |
power is needed f r o m the generator, the. engines ?can be.warmed at?

1200 RPM at which point the generator cuts in. ?The magnetos _

should be checked at 2000 RPM with 15? HG. MP the..drop no t .

t o exceed.125 RPM. The engines are warm enough for take-off when
the throttles can be opened without engine. faltering. ?

B o t e

Carburetor heat should be checked during the warm-?up to make?

sure the heat control operation is satisfactory and to c l e a r ou t the

carburetor i f any ice has-formed. I t should also be c h e c k e din flight.

occasionally when outside air temperatures are between 20 degrees
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and 70 degreesto seei f icing is occurring in the carburetor. In most
cases when an engine loses manifold pressure without apparent cause,

the use of. carburetor heat will correct the condition. |

The propeller controls should be moved through their normal

ranges during the warm-up to check for proper operation, then l e f tin
the full low pitch positions. Full feathering checks. on the ground
are not recommended, because of the excessive vibration caused jin

the power plant installatioris. However, feathering action can_be
checked, by momentarily pul l ing the propeller controls into the

feathering position and allowing the RPM to drop not lower than
1500 RPM, thence returning the controls to a normal operating
position. : ;

The electric fuel pumps should be turned off after starting or
during |warm-up to make sure that the engine driven pumps are oper-

ating. Prior to take-off the electric pumps. should be turned on again
to prevent loss of powerduring take-off due t o fuel pump.fai lure. -
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IV. Take-Off, Climbs and Stalls
Just before take-off:the following should be checked: ./_i<

(1) Controls Free » *~ (5 ) . Electric Fuel ( 9 ) : Mixtures Rich

~ (6) FlapsUp = , . (11). Engine. Gages
(3) Crossfeed Off - " " " ¢(9) T a b s S e t - - =, ~= N o r m a l .
(4)°-Primers Locked - (8) Carburetor! . . , { 1 2 } Door Locked

woo Heat OFF Oo yy oS

' <,.After the take-off has proceeded to the point where a landing?can
no longer be made wheels-down in the-event of power failure, the
wheels should be retracted. As t h e .wheels come up, the throttle
should be brought back to climbing power, 25? MP, and the RPM
reduced to 2400. Minimum single engine speed (72 MPH). s h o u l d
beattained as. soon.as possible. The best rate of climb is obtained at
100. MPH, b u t to ?give a high forward speed as well as a good xate

o f : climb, .a ?cruising climb speed of 120 M P H is recommended.. «
« T h e gross: weight powero f f stall ing speedo f t h e Apache is 56

MPH, with. full ?flaps.: The stalling speed? increases about 5 MPH,
wi th flaps t ip. AH controls are effect ive:at speeds d o w n t h r o u g h the

¢

stalling speed, and.stalls are gentle and ?easily controlled. ?;
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LA A E T A

V. Cruising:
_ The cruising speed of theApache i s determined by many factors

including power setting, altitude, temperature, load, and equipment
installed on the: airplane.

The normal recommended cruising power setting of the Apache
is at 69%:.power. At 9000 feet this gives a True A i r Speed of 165
M. P. H. This power setting is obtained under standard conditions
a t 2400 R. P. M. and 19.2? M. P. Fuel consumption.is about 8.15
gallons per hour, or 16.3 gallonsp e r hour. total.

; The optimum cruising speed of the Apache is 173 M. P.H . f o r
the Custom 160. (See Power and Performance charts f o r power

_ settings and performance ?under various conditions).

The Lycoming engines on the Apache can be cruised at any per-
cent of power f rom 75% down. 2400 RPM is recommended fo r

.,,.. maximum cruise performance and lower RPM?s, downt o ,1800,: for
more economical cruising conditions. ,Ordinarily, an, R P M setting
should be selected which wi l l give maximum smoothness. T o avoid
undesirable stresses on the propellér and the possibi l i ty of detona-
tion i n the engine, no Manifold Pressure settings over 25? should
be used w i th an R . P. M . of less than 2000. =

 Use..of the mixture control in cruising flight reduces fuel con-
sumption a t least 10%, . according to altitude. The fuel con-
sumption. data i n this manual is for cruising wi th the mixture leaned.
The engines should be leaned.at all.times in cruising altitudes over
5000 feet, and d u r i n g cruising below 5000 feet at the pilot?s
discretion, 2 . -

_ . | The carburetor heater on the Apache is of extremely high capa-
. . city, and is.designed to provide enough. heat t o remove carburetor
a , i e i n g and-related indyction system. phenomena under the most se-

_ vere conditions, A heat rise o f approximately 200°F can be obtained
... with the a p p l i c a t i o no f f u l l h e a t . This creates a power loss of about

2 0 % with very, little. indicat ion on the Mani fo ld Pressure gauge,
. Which has a maximum dropo f abou t 14 inch M.P , . The power loss

wil l show up in the performance of the airplane, and should be held

to a minimum by applying on l y that amount of heat required to keep
the carburetor or induction system free of i c e .| v e g

,. .s. Locking controls on the carburetor heaters and carburetor A i r
.y- Pemperature gauges,aré provided to facilitate setting.and maintaining

_, the.carburetor air temperatures at the proper level for positive. de-
_..deing without excessive. power l o s s . Due t o the two, stage action of

the carburetor? heat box -control, 'a slight retarding action wil l be
: weeqoee im ~ * -- 30 - tee a e

_
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noticed when pul l ing the carburetor heat control on at about the
three quarter open posit ion; however. a slight pul l wi l l allow the
control to continue to fu l l carburetor heat.

The application of carburetor heat enriches the mixture, and
frequently may require resetting the mixture control for smooth and
economical engine operation.

V i . A p p r o a c h a n d L a n d i n g : ?
Dur ing the approach the gear can be lowereda t speeds under

150 MPH, preferably on the downwind leg. Flaps should be lowered
in final approach at an airspeed under 125 MPH, and the airplane
trimmed to a gliding speed of 90 MPH. Normally about 12? MP
should b e maintained to give a reasonable?

e o ,

approach angle. R P M

i .



E l s e c t i o n T h e P i p e r A p a c h .

s h o u l d b e l e f t a t h i g h . c r u i s i n g R P M . o r a p p r o x i m a t e l y 2 4 0 0 . T h i

p r o p e l l e r | s e t t i n g g i v e s a m p l e p o w e r f o r a n e m e r g e n c y g o - a r o u n
a n d , w i l l p r e v e n t o v e r s p e e d i n g o f t h e e n g i n e s i f t h e t h r o t t l e i s a c
v a n c e d s h a r p l y .

. T h e ? a m o u n t o f f l a p u s e d d u r i n g l a n d i n g s a n d t h e s p e e d o f t h
a i r p l a n e a t c o n t a c t s h o u l d b e v a r i e d ? a c c o r d i n g t o t h e w i n d , t h e l a n
i n g s u r f a c e , a n d o t h e r f a c t o r s . I t i s a l w a y s ? b e s t t o c o n t a c t t h e g r o u n
a t t h e m i n i m u m p r a c t i c a b l e s p e e d . c o n s i s t e n t w i t h l a n d i n g c o n d i t i o n

o r m a l l y , t h e . b e s t . t e c h n i q u e f o r s h o r t a n d s l o w l a n d i n g s i s 1
u s e f u l l f l a p a n d . a , . s r n a l l a m o u n t o f p o w e r , h o l d i n g t h e n o s e u p : ;
l o n g a s p o s s i b l e b e f o r e a n d . a f t e r g r o u n d c o n t a c t . I n h i g h . w i n d c o
d i t i o m s , p a r t i c u l a r l y i n s t r o n g c r o s s w i n d s , i t m a y b e d e s i r a b l e |

a p p r o a c h t h e . g r o u n d . a t . h i g h e r t h a n n o r m a l e p e e d s , w i t h h a l f ;o r 3
a p s . a .

L a n d i n g C h e c k L i s t :

C h M i x t u r e s r i c h .. P r o p e l l e r s a t h i g h c r u i s i n g R . . P . M .
( 3 3 C a r b u r e t o r h e a t o f f ( u n l e s s i c i n g c o n d i t i so n s e x i s t ) .
( 4 ) E l e c t r i c f u e l . p u m p s o n .

5 ) F u e l _ o n p r o p e r t a n k s . t Z S .

6 ) L a n d i n g g e a r d o w n ( u n d e r 5 0 MM. P . H . ) > . c h e c k S r e e n i
.. . d i c a t o r l i g h t s o n , l a n d i n g g e a r w a r n i n g h o r n o f f , a n d f l a s

i n g r e d l i g h t i n . g e a r , h a n d l e o f f . .

C 7 ) F l a p s | f u l l ? d o w n . o r a s d e s i r e d ( u n d e r 1 2 3 M . P . H Y .

T f f o r a n y r e a s o n , i t h e c o m e s m e c e s s a r y . t o ? g o a r o u n d ? ? ? . . a p

f u l l p o w e r , p u t t h e f l a p s u p a n d r e t r a c t t h e l a n d i n g g e a r a s q u i c k l y
U t ep o s s i b l e . . . . . - ? . S t e e ,

W h l . . S t o p p i n g t h e E n g i n e s :
D u r i n g , t h e l a n d i n g r o l l , . t h e . f l a p s s h o u l d - b e r a i s e d , t h e h e a

t u r n e d o f f , a n d t h e e l e c t r i c : f u e l p u m p s . o f f : A f t e r : p a r k i n g , t h e r a d
s h o u l d b e t u r n e d o f f , a n d t h e _ e n g i n e s s t o p p e d b y p u l l i n g t h e n
t u r e c o n t r o l s a f t t o - d d l e c u t - o f f . T h e t h r o t t l e s h o u l d b e l e f t f u l l
t o a v o i d e n g i n e v i b r a t i o n w h i l e . s t o p p i n g . T h e n t h e i g n i t i o n |

m a s t e r s w i t c h e s . s h o u l d b e t u r n e d o f f , a n d t h e | p a r k i n g b r a k e s s e t .
= e

2 . 2 8 7

W H . | ; E m e r g e n c y P r o c e d u r e s :
- 1 . . E N G I N E F A I L U R E : o s

A n e n g i n e f a i l u r e o n t h e A p a c h e d u r i n g c r u i s i n g f l i g h t p r e s s

v e r y , m i n o r . o p e x a t i o n a l p r o b l e m s . A s t h e e n g i n e l o s e s p o w e r
s l i g h t y a w i n t h e d i r e c t i o n o f t h e d e a d e n g i n e w i l l o c c u r , w h i c h
b e c o r r e c t e d e a s i l y w i t h t h e r u d d e r o r t h e r u d d e r t r i m t a b . w



a t e l y 2 4 0 0 . T h i s

g x e n c y g o - a r o u n d
1 2 . t h r o t t l e i s a d -

t h e s p e e d o f t h e .
2 w i n d , t h e l a n d -

m t a c t t h e g r o u n d
1 d i n g c o n d i t i o n s .
w l a n d i n g s . i s t o
r t h e m o s e u p a s .
1 h i g h w i n d c o n - .

b e . d e s i r a b l e t o
w i t h h a l f c r n o

e x i s t } .

c h e c k : g r e e s i n -
nm o f f , a n d f l a s h - . .

MI. PL i H ) .
a r o u n d ? ? : a p p l y /

a x a s q u i c k l y a s _ .

. t o w

i s e d , t h e t h e a t e r= -

S i m e , t h e r a d i o s -
u l l i n g t h e m i x -
b e l e f t f u l l a f t . _

e i g n i t i o n a n d
- b r a k e s s e t . -:-

f l i g h t p r e s e n t s©

o s e s p o w e r , a
c u r , w h i c h c a n

wm t a b . W h i l e

T h e P i p e r A p a c h e s e c t i o n I i

t h e p l a n e i s s l o w i n g d o w n t o t h e s i n g l e e n g i n e c r u i s i n g s p e e d o f a b o u t
1 1 0 M P H a t l o w a l t i t u d e s a n d a t ? m o d e r a t e . p o w e r s e t t i n g s , t h e
p r o p e l l e r o n t h e d e a d e n g i n e s h o u l d b e : - f e a t h e r e d b y p u l l i n g t h e
t h r o t t l e t o i d l i n g p o s i t i o n , a n d t h e p r o p p i t c h c o n t r o l b a c k f u l l y ; t h e n
t h e m i x t u r e s h o u l d b e s e t a t . - i d l e c u t - o f f , a n d t h e ? i g n i t i o n o f f . B e s t
s i n g l e e n g i n e p e r f o r m a n c e w i l l b e o b t a i n e d w i t h t h e d e a d e n g i n e
w i n g h e l d u p a b o u t 3 . d e g r e e s h i g h e r t h a n l e v e l t o h e l p c o u n t e r a c t t h e
t e n d e n c y t o t u r n i n t h a t d i r e c t i o n .

I f t h e l e f t e n g i m e h a s f a i l e d , t h e g e n e r a t o r a n d h y d r a u l i c p u m p
w i l l n o t b e f u n c t i o n i n g . E n o u g h - p o w e r w i l l - x e m a i n i n a w e l l -
c h a r g e d b a t t e r y t o o p e r a t e t h e . e l e c t r i c a l , e q u i p m e n t i n t h e a i r p l a n e
f o r a c o n s i d e r a b l e p e r i o d ; b u t c o n s e r v a t i o n- o f t h e b a t t e r y p o w e r b y
t u r n i n g o f f a l l u n n e e d e d ® 1 i p m e h o u l d = b e p r a c t i c e d . I f i t i s
m e c e s s a r y t o l o w e r t h e l a n d i t i ; 3 w i t h t h e l e f t e n g i m e d e a d ,
t h e h y d r a u l i c h a n d p u m p l o c a t >

I f t h e r i g h t e n g i n e f a i l s , t h e . . w a
t i o n , a n d t h e D i r e c t i o n a l G y r e t i
T h e e l e c t r i c T u r n a n d B a n k ?AE then

2 F E A T H E R I N G : w e r . ER

T h e H a r t z e l l f e a t h e r i n g p r o p e l l e r s c a n . o n l y b e f e a t h e r e d w h i l e
t h e f a i l e d e n g i n e i s r o t a t i n g , a n d = n c d t i f t h e e n g i n e s t o p s c o m p l e t e l y
b e c a u s e t h e c e n t r i f u g a l f o r c e d u e t o ? r o t a t i o n i s n e c e s s a r y t o h o l d o w
a s t o p - p i n w h i c h k e e p s t h e p r o p e l l e r ? f r o r n f e a t h e r i n g e a c h t i m e t h
e n g i n e i s s t o p p e d o n t h e g r o u n d . T h e r e f o r e , i f a n e n g i m e f r e e z e s u p
i t w i l l n o t b e p o s s i b l e t o f e a t h e r i t s p r o p e l l e r . I m t h a t c a s e , s i n g )
e n g i n e ? f l i g h t c a n b e . m a i n t a i n e d w i t h ? t h e d e a d e n g i n e ? p r o p e l l e
u n f e d t h e r e d , a l t h o u g h a n o t i c e a b l e d e c r e a s e i n s i n g l e e n g i n e p e r f o r m
a n c e w i l l t a k e p l a c e . . 0. o s a

I f a n € n g i n e f a i l u r e o c c u r s d u r i n g . t h e t a k e - o f f r u n , t h e p o w e r o
t h e g o o d e n g i n e s h o u l d b e c u t a n d_ t h e a i r p l a n e s t o p p e d s t r a i g l
a h e a d s ? I f i t - o c é u r s ? a f t e r l e d v i n g t h e g r o u n d , b u t w i t h s u f S i c i e r t l a n
i n g a r e a s t i l l a h e a d , a l a n d i n g s h o u l d b e e f f e c t e d i m m e d i a t e l y . I f x
l a n d i n g , c a n b e m a d e d i r e c t l y a f t e r t h e f a i l u r e , t h e f o l l o w i n g s t e ]
s h o u l d b e f o l l o w e d : - t o e e a s o o ,

( 1 ) . A p p l y f u l l . p o w e r t o g o o d e n g i n e . - o o t :

( 2 ) . F e a t h e r d e a d e n g i n e . f o e G e e

( 3 ) . R e t r a c t l a n d i n g g e a r a n d f l a p s , i f e x t e n d e d ( u s i n g h a
p u m p i f l e f t e n g i n e i s o u t ) . I f e n o u g h a l t i t u d e h a s b e

a 3 3
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~ reached before the failure occurred, or i f performance is
'. satisfactory for reaching the airport with the gear extend-

- ed, leave the landing gear in the down position.
(4). Maintain a best climb airspeed of 95 MPH, 80 MPH

minimum. .

(5). Trim directionally with rudder trim.
(6). As the airport is reapproached for the landing, reduce

power onthe good engine and gradually retrim with the

rudder tab. When it is obvious that the airport can be
reached easily, lower the landing gear ?and check the inidi-'

- -eators t o makesure. it i s down and locked.: Maintain:a«
litt le extra altitude and speedduring?the approach, keep- -

: ing in mind that:the landing should be made r ight the first
.. t i m e , and that: e i ther undershooting o r overshoot ing m a y :

_ require the use of full power on the good engine, making
- control more difficult:? Lowert h e flaps a t the las t moment ?

before landing.

-.: I t i s not recommended that propeller feathering and. unfeather-
ing b e practiced on the ground because: o f the..excessive vibration...

t h a t occurs in. the engine installation. In flight, -feathering:should.
be practiced only to familiarize:the pi lot with t h e proper procedures.
To u n f e a t h e ra propel ler i n f l ight, the fo l lowing technique is r e c o m .
m e n d e d : = ne °
- ( 1 ) Ignition switches on.

( 2 ) , Mixture r i ch . ay r e

_«: (4) ?Propcontrol at cruise;setting. O e
-. ( 5 ) :Engage starter until engine starts. R E

( 6 ) Allow engine to idle out offeather, then adjust engine con-"
t ro l s for a slow warm up i f the engine is veryco ld. Adjust

? s i t o cruising power when engine is warm: <= :

: ° The: Standard..Apache, operating at gross weight under opti-
mum condit ion ?of turbulence.and p i lo t technique, and under stand- -
ard, condit ions o f temperature and altitude, has.a single engine
absolute ceil ing o f 5500 feet at 3800 lbs. gross weight and maxi-.
mum obtainable power . =... 03 g k S T

Under ideal conditions; the Apache can be expected t o main-
tain approximately the stated maximum altitudes. When adverse

D4 oe * . : 3 4 w b a P o r o u s :

a



- e r A p a c h e

p e r f o r m a n c e i s
i e g e a r e x t e n d -
t i o n .
P H , 8 0 M P H

n d i n g , r e d u c e
e t r i m w i t h t h e
a i x p o r t c a n b e
s S h e c k t h e i n d i + * : ?

d . : M a i n t a i n : a : : -

p p r o a c h , k e e p -
> r i g h t t h e : f i r s t
r s h o o t i n g m a y -

n g i n e , m a k i n g
e l a s t m o m e n t

n d . u n f e a t h e r -
s i v e v i b r a t i o n § -
h e r i n g - s h o u l d
2x p r o c e d u r e s .
q u e i s r e c o m . - . .

t eng ine?con-"
? c o l d . A d j u s t ©

t u n d e r o p t i -
? w u n d e r s t a n d - - -

s i n g l e e n g i n e
h t a n d : m r a x i -

t t e d t o m a i n -
V h e n a d v e r s e

T h e P i p e r A p a c h e S E C T I C

c o n d i t i o n s o f t u r b u l e n c e , t e m p e r a t u r e , a l t i t u d e , p i l o t t e c h n i q u
a i r c r a f t c o n d i t i o n o r e q u i p m e n t a r e e n c o u n t e r e d , t h e a b s o l u t e c
a l t i t u d e w i l l b e r e d u c e d . T h e s e f a c t o r s m u s t b e t a k e n i n t o
s i d e r a t i o n i n t h e s i n g l e e n g i n e o p e r a t i o no f a n y t w i n e n g i n e a i :

P i l o t s ? o f t h i s a i r p l a n e s h o u l d r e m a i n r e a s o n a b l y p r o f i c i
s i n g l e e n g i n e f l i g h t . I m m a n y c a s e s , . * ? s i z m m u l a t e d ? ? s i n g l e «
o p e r a t i o n ( z e r o r u s t c o n d i t i o n , a p p r o x i m a t e l y ?1 2 ° M P a n d
R P M ) . w i l l b e p r e f e r a b l e , b u t : a c t u a l s i n g l e e n g i n e o p e r a t i o n «

b e p r a c t i c e d o c c a s i o n a l l y . . . T h e . f o l l o w i n g p r e c a u t i o n s s h o u
e x e r c i s e d i m a c t u a l s i n g l e e n g i n e f l i g h t : Pog. Fao pease a t

( 1 ) . D o n o t ? f e a t h e r ? ' a p r o p e l l e r i f y o u h a v é r e a s o n t o s
t h a t t h e s t a r t i n g c h a r a c t e r i s t i c s o f t h e e n g i n e ? a r

« n o r m a l : a r i d t h a t y e s t a r t i n g i m t h e a i r * + m a y b e d i f f i c
a . i m p o s s i b l e .

( 2 Y . D e n o t f e a t h e r a p r o p e l l e r i n c o n d i t i o n so f t e m p e :
>" a l t i t u d e w e i g h t o r t u r b u l e n c e . w h i c h m a y p r e v e n t

- e n g i n e : - f l i g h t a t ? a l t i t u d e s . w e l l a b o v e t h e l o c a l ;¢

- e l e v a t i o n . 2 FRR Oe aa ase o t
( 3 ) D o n o t f e a t h e r a ? p r o p e l l e r a t a n y t i m e w h e n c o n

- o f t e r r a i n o r ? o t h e r ¢ o r i d i t i o n s m a y p r e v e n t ? t h e a i r c r a :
r e a c h i n g , a n a i r p o r t e a s i l y , i n c a s e t h e d e a d e n g i n e
b e r e s t a r t e d . :

. ( 4 ) - S i n g l e . e n g i n e . . . o p e r a t i o n m u s t b e p r a c t i c e d o n l y
- . . . v w w e l l q u a l i f i e d t w i n e n g i n e r a t e d p i l o t , f a m i l i a r w i t h

ee . c h a r a c t e r i s t i c s . - a n d . p r o c e d u r e s , i n o n e o f t h e p i l o

s <

: T h e A p a c h e i s d e s i g n e d t o t a k e g e a r - u p e m e r g e n c y l a n d i s
o u t e x t e n s i v e , d a m a g e t o t h e s t r u c t u r e o f t h e : a i r p l a n e . - A

_ w h e e l s : p r o t r u d e : a b o u t o n e - t h i r d o f t h e i r . d i a m e t e r : « w h e n - = r
? a n d s t r u c t u r e i s p r o v i d e d - t o t a k e m i n o r l o a d s i n . t h i s c o m n d i t

a w h e e l s - u p l a n d i n g , s i n c e . t h e m a i n - w h e e l s a r e - f o r w a r d o f t h e

? p o s i t i o n , the a i r p l a n e w i l l . t e n d t o . s e t t l e d o w n a t t h e r e a r v
a n d i n g s p e e d . i s d e c r e a s i n g , . a n d f u l l f o r w a r d c o n t r o l . w h e e l .

s h o u l db e - u w s e d t o h o l d e t a i l u p a s i o n g a s p o s s i b l e . 7

c a u s i n g . d a m a g e . t o . t h e f l a p , a n d t h e w i n g .
> s h o u l d n o t . b e . e x t e n d e d b e c a u s e t h e y w i l l c o n t a c t t h e g r o .

t e A _ w h e e l s - u p l a n d i n g s h o u l d o y l y b e m a d e d u r i n g a n e r
* ? w h e n ' t h e s u r f a c e ? i s t o 6 ? s o f t o f t o G r o u g h ? t o ? p e r m i t a g e a r - d o

i n g ; o r w h e n a n e m e r g e n c y w a t e r l a n d i n g i s n e c e s s a r y -
oO ean . e S 8 3 5 f o t
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5 E M E R G E N C Y L A N D I N G G E A R E X T E N S I O N :
I f t h e e n g i n e d r i v e n h y d r a u l i c p u m p f a i l s , o r t h e l e f t e n g i n e «

i n g t h e p u m p , e x t e n s i o n o f t h e l a n d i n g g e a r o r f l a p s i s a c c o m p l i
b y s u p p l y i n g h y d r a u l i c p r e s s u r e w i t h t h e m a n u a l h y d r a u l i c Pp

W i t h t h e g e a r o r f l ap c o n t r o l i n t h e d e s i r e d p o s i t i o n , 3 0 - 4 0 s t r o k e
t h e p u m p h a n d l e w i l l r a i s e o r l o w e r ' t h e : . l a n d i n g g e a r , a n d 1 2 s t r
w i l l r a i s e o r e x t e n d t h e f l a p s . ? . :

I n t h e e v e n t o f h y d r a u l i c s y s t e m f a i l u r e c a u s e d b y a l i n e b i
i n g o r t h e s e l e c t o r - v a l w e m a l f u n c t i o n i n g , t h e l a n d i n g g e a r c a :
l o w e r e d b y u s i n g t h e E m e r g e n c y G e a r E x t e n d e r . T h e c o n t r o l
t h e E x t e n d e r i s l o c a t e d b e n e a t h a s m a l i c o v e r p l a t e u n d e r t h e p
s e a t . . . W h e n t h i s c o n t r o l i s p u l l e d , C O z f l o w s f r o m a c y l i n d e r u
t h e f l o o r b o a r d s t h r o u g h s e p a r a t e l i n e s t o s h u t t l e v a l v e s a d j a c e :
t h e g e a r e x t e n s i o n c y l i n d e r s . T h e g a s p r e s s u r e o p e n s t h e s k
v a l v e s , a l l o w i n g C O z 2 t o e n t e r t h e g e a r c y l i n d e r s , e x t e n d i n g t h e g

T h e l a n d i n g g e a r c o n t r o l o n t h e s e l e c t o r v a l v e m u s t b e i1
? d o w n p o s i t i o n w h e n t h e g e a r e x t e n d e r c o n t r o l i s p u l l e d , i n o r d
a l l o w t h e g e a r t o b e e x t e n d e d p r o p e r l y . _ oo -

_ T h e E m e r g e n c y G e a r E x t e n d e r s h o u l d o n l y b e u s e d w h e n - a l
e r . m e a n s o f l o w e r i n g t h e l a n d i n g g e a r h a v e f a i l e d , a n d - o n l y w h e
g e a r c a n b e l e f t d o w n f o r l a n d i n g . . . . W h e n : : t h e E x t e n d e r : h a s
u s e d , t h e l a n d i n g g e a r m u s t n o t b e r e t r a c t e d o r a c t u a t e d h y d r a u l
i n a n y w a y u n t i l t h e e x t e n s i o n s y s t e m h a s b e e n r e t u r n e d t o i t s nx<

. e o n d i t i o n .

=&

6 . I N - F L I G H T C A B I N ? D O O R C L O S I N G P R O C E D U R I
I n t h e e v e n t . t h e c a b i n ; d o o r i s i n a d v e r t e n t l y u n l o c k e d : i n .

o r s h o u l d t h e h a n d l e n o t b e p u s h e d f o r w a r d t o : i t s f u l l l o é k e d
t i o n b e f o r e t a k e - o f f a n d b e c o m e s d i s l o d g e d f r o m i t s l a t c h i n g n
n i s m , t h e f o l l o w i n g p r o c e d u r e h a s b e e n d e t e r m i n e d :t o b e : p r a c t
f o r c l o s i n g t h e c a b i n : d o o r w h i l e i n f l i g h t , a s s u m i n g a d e q u a t e a l
h a s b e e n a t t a i n e d . ? ? _ m o e mo : S e

C L ) R e t a r d t h r o t t l e ( 0 0 a
( 2 ) R e d u c e a i r s p e e d t o 9 0 M P H o r l e s s tit

( 3 ) O p e n s t o r m w i n d o w ( l e f t o f p i l o t ) -

( 4 ) C l e s e . d o o r  . . . b e r e e
( 5 ) R e c o v e r - p o w e r : a n d a i r s p e e d cup ER f a

O t h e r c o n d i t i o n s , ? t a k e - o f f , l a n d i n g . a p p r o a c h , a n d g e n e r :
a l t i t u d e f l i g h t , w i l l r e q u i r e ? t h e d i s c r e t i o n ?o f t h e p i l o t . =
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e e

I X . G r o u n d H a n d l i n g a n d M o o r i n g :
The Apache should be moved on the ground witht h e aid of the

nose wheel steering bar provided with each plane and ins ta l ledin the
baggage compartment. |

Tie d o w nropes for mooring the.airplane.can be fastened to the
wing tie down rings and at the tail skid. A

The aileron and elevator:controls should besecured by means of

the safety belt or control.locks to prevent control surface damage.
The rudder is. h e l din position by its connections with the steerable «

nose wheel, and does not need ttob e secured exceptunder unusually?
high wind conditions. e s

X. W e i g h t and Balance:

For weight and balance data, see the Weight and Balance Form
supplied with each airplane, which gives the exact weight of the a i r .
plane and permissible center of gravity conditions.

X l . O p e r a t i o n T i p s . Cp

In the operation of the Apache, as i n that of any+ other type?
o f aircraft, there are a few points of technique and information

that apply particularly to this model. The fol lowing Operating|
Tips may be h e l p f u li n the operation of the Apache:.

( 1 ) Learn ?to t r im the airplane for ?take-offso tha t o n l y a veryr a

light back pressure 0on'?thewheel 3is required to lift t he ship off the.
ground.

. (2) Due te the??very rapid feathering action of the propel leron

the Apache, i t wi l l be necessary when feathering during ground c h e c k
to move the propeller control? in and ou t o f ?feather position very?
q u i c k l yin: order toprevent the RPM from dropping below 1500 RPM
and causing.excessive manifold pressure.

( 3 ) : O n take-off, do not retract the gear prematurely. ?The a i r -

craft may settle and make contact w i t h the ground because of lack of ss

f lying speed,:atmospheric conditions or rol l ing terrain.
(4). The best spéed f o r take-off 'is ?at about 80 MPH under nor-

ma] conditions. Trying to pu l l theairplane off the ground at too low |
an:airspeed decreases: the: controllability of the a i rp lanein the event.

of w e n ) failure.. (Miniroum controllable single engine airspeed i is
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i l S E C T I O N T h e P i p e r A p a c h e

(5 ) Before attempting to reset any circuit breaker, allow a|t w o
to five minute cooling off period.

(6) Always ascertain position of landing gear by checking the
gearposition light.

- ( @ ) For convenience and to obtain: best service life fromt h e
heater components, it is recommended :that. the heater switch be

turned off about two minutes before stoppingthe engines and shutting

off the master switch. This should normally be done daring taxiing
after landing. ?

= ( 8 ) Remembert h a t when the. navigetionl i g h t s are o n?the gear,
position l i gh t sare very dim. - age

a a e l e o e we a w e

(9) Before starting the engines.-ascertain that.all radio switches,
l i g h t switches, and pitot heat switch are in the off position, so as not
to create an overloaded?conditionwhen the starter is engaged."

(10) I f plane vibratesafter becoming airborne before landing
gear retraction, check for a worn spot on one of the tires.

(11) Inh i g h densi tyareas where high traffic speeds are neces-
sary or when it.is advantagedusfo extend t h eg e a r ,i t is permissible to

extend the: landing gear-at speeds up?totslz2 M P H ; however, it is
recommended the. landinggear should béét lendeda t = below

120 (12) The flaps may be lowered at?sposds uup to 5 MPH. T o % 2

reduce f lapoperating loads, however, i t is desirable to havet h e air-

plane at a slowerspeed.before extending, the fiaps.
. r = . ? E t ;

r : a * w e o f: £
3

e s . m t ek e e R L
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T h e P i p e r A p a c h e S E C T I O N I V

GENERAL MAINTENANCE

. L e v e l i n g a n d R i g g i n g :. - :
| Leveling the Apache fo r : purposes o f reweighing or rigging is

accomplished ?as follows: B E

( 1 ) ?Partially withdraw the two machine screws located on the
-side-of the fuselage under the right stabilizer. These screws are

~leveling points, and the airplane is longitudinally level when a
devel placed on the heads of the screws'indicates level.

_ (2 Put the airplane on jacks to obtain the longitudinally level

_posit io. . a e
~ ( 3 ) T o level the airplane laterally, placea-bubble-protractor on

a straight-edge held along:the front sparo n the under surface of
". the:wing. Raise or lower the w i n g ?by p u s h i n g?upo r down on

the t i p until five degrees o f dihedral.is indicated on the pro-
t r ac to r . The smooth, easyact ion o f the landing gear oleo units
makes it.possible.to-position the wing laterally with very little
effort:. Af ter checking t h e first wing at five degrees dihedral,

_ . « . the%opposite wing should also be checked to make sure it has
equal dihedral.

wy
2 OR

RIGGING INSTRUCTIONS:
~~ Althotigh the fixed flight surfaces on?the Apache obviously? can-
not be adjusted in position for rigging purposes, i t may be necessary
on occasion to check the pos i t io r iso f these surfaces. The ?movable
control surfaces, with the exception of the flaps, all: have adjustable

stops, as well as adjustments on their cables or push-pull connections,
. so.that their range.of movement can be altered.. The positions and
?travels ofthevarious surfaces are. as follows: Po e e

(1). Wings: 5°, dihedral, washout 1° in 70?o f distance along
t h e front spar. (Total washout approximately 2°)... o«

(2) Stabilizer: No dihedral?both stabilizer main spars should
~? have identical relationship t o horizontal., Incidence is 1°,

u p in relation to horizontal. |

| (3). F i n : Should be vertical and in ?line with centerline o f fuse-

, . . (4) Ailerons:- Travel?30° up, 15°down.

(5) Flaps: Travel?50° down.

r

45



I V SECTION T h e P i p e r A p a c h e

(6) Elevators: Travel?20° up, 15° down.

(7) Rudder: Travel?30° left and right.

For..the purposes ofadjusting the lateral trim on the Apache,
aileron tabs are incorporated on both ailerons. These tabs can be
bent to position thé aileron in flight, changing the lateral trim as
desired. : | ?

ll. Tire Inf lat ion:

For maximum service from the-tires, keep the Apache main.
wheels inflated to 35 lbs. and the nose wheel to 27 lbs. Reverse the.
tires onthe wheels, i f necessary, to produce even wear. All Apache |
wheels .and tires are. balanced before original installation, and. the
relationship o f tire, tube and wheel should be maintained: upon rein- ?

stallation. Out-of-balance wheels can cause extreme vibration in the |

landing gear during take-off and landing. In the installation of new:
components, i t miay be necessary? to rebalance the wheels with the -

tires mounted... , a

lll. Battery Service:

Access to t h e ? 12-volt, 33-ampere hour battery is obtained by -
removing a quickly detachable access plate on the r igh t side of the |

nose section. The b a t t e r yi s i n s t a l l e di n a sealed stainless steel box, ?

opened -by removing?wing nuts. The box has a plastic ?drain tube
which ?is normally closed off with a clamp.and which should be
opened occasionally to drain off any accumulation of liquid.

The battery should be checked frequently for proper fluid level,
_ but must-not be filled above the baffle plates. Al l connections must ~. .
be clean and tight. 7 a a

If the b a t t e r yi s not up toproper charge, recharge startingw i t h
a charging rate of 4 amps and finishing with 2 amps. Quickcharges
are notrecommended. ~ ane

IV. B r a k e Service;

The brake system is filled with Mil-0-5606 (petroleum base)
hydraulic brake fluid: This -should be checked at every 100 hours
inspection and replenished when necessary. So |

Do not.use vegetable base brake fluids when refil l ing the system.
46



T h e P i p e r A p a c h e SECTION i V

When it is necessary to addf lu id , open the left nose access panel,

exposing the brake reservoir. Then add fluid to the reservoir, bring-
ing the fluid to the indicated level.

I f it is necessary to bleed the brake system to get airo u t of the
lines, fluid should be added under pressure at the bleeder attachment
on the brake unit.. |

No adjustment of brake clearances is necessary on theApache

brakes. I f after extended service, braking action requires too much
movement of the toe pedal, new brake linings can easily be installed

by removing the four bolts which attach the brake units, then. replac-
ing the brake l in ings-heldin place -by brass rivets.

M a i n wheels are quickly removed by f i r s t cutting the safety
wire and removing four bolts to drop the brake lining. Reriiove the
dust cover, cotter p i n and axle nut. The wheel will slip off the axle.
The nosé wheelis removed by taking off the hub nut and withdraw-
ing the axle bolt, the axle retainer cups, and the axle from the nose
wheel fork.



IV section | ?The. Piper Apache

ELECTRICAL LOAD ANALYSIS
- -(PA-23-160)

~ A. M A X I M U M PROBABLE CONTINUOUS L O A D
_ (less radio equipment)

? | TOTALCURRENT
NUMBER USED

ITEM U E | | DN AMERES
. PA-23 ? ?

12.0 Volts | 14.3 Volts

Flap Gauge» bes
- Fuel Gauge:- oe

« O i l TemperatureGauge. Total: .

_Carb. Temperature Gauge S F 6

L G . Indicating Lights? oO oe ?08 1

Master Contactor | r e 6 7

: Navigation Lights -

- Instrument Lights Total:
Compass Lights « » 46 | 5 5

Turn??and Baik | |

: ~ Heater (operating). seu

Pi to t (operating)
Rotat ing.Beacon: (Grimes).

{ 5 7 | . 6 8
| .10 .9 : | ?13.0

. ot 5.0 . Y . 5 0 9

B. INTERMITTENT LOADS

* Dome Lights 1 oO 6
_ Landing Lights ? 2 9A.5 29.0

F u e l Pumps. os. 2 8 9
?Landing Gear Horn o l 7 8
?Starter Solenoids | 2 10.0 ea
?Cigar Lighter _ J 6.6 7.9
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Tires are dismounted from the wheels by deflating the tube,
then removing the wheel through-bolts, a l l ow ing the wheel halves
to be separated. In reassembling the wheels, care should be taken
to torque the nuts properly, according to instructions on the wheels.

V. Land ing Gear Serv ice: . "ae

In jacking the Apache up for landinggear.and other service, the
Apache JackK i t (available through the P i p e r Distributor Service

Department) should be used.. Thisk i t includes two hydraulic jacks
and a tail support; the jacks are placed under the jack pads on the
front wing spar, and the tail support ?attached to the tail skid. -

Approximately 250 lbs. of ballast should be placéd on the base
of the tail support to hold*the tail down. Then t h e jacks should be:

-

raised until all three wheels are clear of the floor.
The right and left landing gear units on the Apache are? com-

pletely interchangeable by reversing the nutcracker units on the
gears. The oleo unit on the nose wheel gear contains parts that are
also entirely interchangeable with ?the oleo parts on the main gears,
although the oleo.housing forging and the fork and axle are different
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d e f l a t i n g t h e t u b e ,
t h e w h e e l h a l v e s

e s h o u l d b e t a k e n
o n s o n t h e w h e e l s .

| o t h e r s e r v i c e , t h e
i i s t r i b u t o r S e r v i c e
r o h y d r a u l i c j a c k s
j a c k p a d s o n t h e
1 6 t a i l s k i d . |

l a c é d o n t h e b a s e .
e j a c k s s h o u l d b e -

A p a c h e a r e ~ c o m -
c e r u n i t s o n t h e
i n s p a r t s t h a t a r e
1 t h e m a i n g e a r s ,
a x l e a r e d i f f e r e n t

IW s e c t i o n oo T h e P i p e r A

o n t h é n o s e w h e e l u n i t . ? T h e n u t c r a c k e r p a r t s a n d a l l i n s i
p o n e n t s a r e i d e n t i c a l o n b o t h n o s e a n d m a i n g e a r s .

. F h e o p e r a t i o n :o f t h e l a n d i n g g e a r o l e o s i s s t a n d a r d f o
o i l t y p e ; h y d r a u l i c f l u i d p a s s i n g t h r o u g h a n o r i f i c e s e r v e
m a j o r s h o c k a b s o r b e r w h i l e a i r ? c o m p r e s s e d s t a t i c a l l y a
t a x i i n g s p r i n g . T h e p i s t o n t u b e h a s a t o t a l t r a v e l o f 3 ? , a
3 ° " o f t u b e s h o u l d b e e x p o s e d u n d e r n o r m a l s t a t i c l o a d s -

A l l o f t h e o l e o s a r e i n f l a t e d t h r o u g h . r e a d i l y a c c e s s i b l e -
t h e t o p o f . t h e u n i t , a t t h e f r o n t . T h e n o s e ? w h e e l u n i t : i s
t h r o u g h ? t h e r u d d e r - p e d a l s , a n d i n c o r p o r a t e s ? a s h i m m y d z
d e v i c e a t t h e b o t t o m o f t h e o u t e r h o u s i n g . . . A l l - m a j o r a t t a c h :
a c t u a t i o n b e a r i n g s a r e e q u i p p e d . w i t h . g r e a s e f i t t i n g s f o r l u b r i
t h e b e a r i n g s u r f a c e s , a n d s h o u l d b e l u b r i c a t e d p e r i o d i c a l l y
d i u m J l u b r i c a t i n g g r e a s e . -~- . a e e e

? T o a d d - a i r t o t h e o l e o s t r u t s ; * a s t r u t p u n r p i s a t t a c h e d :
v a l v e a n d t h e o l e o p u m p e d . u p u n t i l 3 ° o f p i s t o n t u b e ?iis e x p <
n o r m a l s t a t i c w e i g h t o n t h e g e a r s . - * " T o _ a d d o i l , f i r s t j r e l e a s
a i r t h r o u g h t h e v a l v e s , : a l l o w i n g : t h e . o l e o t o c é m p r e s s f u l
r e m o v e . t h e s i r . v a l v e - c o r e a n d f i l l ? t h e ? n n i t t h r o u g l h t h i s < o p e
t e n d i n g t h e s t r u t b y r o c k i n g t h e a i r p l a n e w h i l e a d d i n g f i n :
p r e s s t h e o l e o a g a i x n = t o w i t h i n 1 4 ? . o f : f u l l . c o m p r e s s i o n ,
e x c e s s ( o i l t o o v e r f l o w a n d w o r k i n g o u t a n y t r a p p e d . a i r ;T
s e r t t h e v a l v e c o r e a n d p u m p . u p t h e s t r u t . " " > > So

V f a l a n d i n g g e a r o l e o h a s b e e n c o m p l e t e l y ? e m p t i e d o :
s e r v i c i n g , t h e f o l l o w i n g , p r o c e d u r e s h o u l d : b e - u s e d . t o xr.

3 t h a t n o > a i x : r e r m a i n s ? t r a p p e d i n t h e u n i t , | F i r s
a s t a <¢ s h o u l d b e g t t a c h e d t o t h e v a l w e - s t e m , f r o n i : - w h i c !

h a s b . Y e n z a v e d . ? T h e o t h e r ? e n d o f t h e ? t u b e . s h g u l d b e p l
c o n t a i n e r o f h y d r a u l i c f l u i d : . W h é n t h e o l e o i s ? é x t e n d e d ,
b e s u c k e d - i n t o : t h e . c l e o ? c y l i n d é r . _ T h e * o l é o * ? s h o u l d ? b é &

© i l i t - 4 s . f u l l ? o f f l u i d a n d ? ? n o m o r e a i r b u b b l
i n ? t h e p l a s t i c t u b e . A b o u t o i e p i n t - o f f l u i di _reqiired- 2 0 5 h P

_ _ T o c h e c k s h i m m y o f t h e n o s e w h e e l , i f i t s h q u l d d e v e l o
t h e b o l t o n ' t h e d a m p é t r i i n g d é V i c e ?iat t h e b a s e o f t h e n o s e wW

i n g s ? T h e b o l t ? s h o u l d b e t i g h t e n e d j u s t e n o u g h t é k e e p
w h e e l f r o m m o v i n g f r e e l y ; b u t n o t . e n o u g h :t o Y e q u i r e e x c e s
s u r e t o m o v e t h e . w h e e l b y h a n d . . I t . . m a y - b e n e c e s s a r y t

s h i m s f r o m t h e s h i m m y d a m p e n i n g c o l l a r t e p e r m i t t i g h t e n :
W I C E - ,eet seo R E b e g e t ee ee
. . W h e ? s t e e r i n g . a r m s f r o m t h e r u d d e r , p e d a l s t o t h e n

s t é e r i n g t o r q u e s h a f t a r m a r e a d j u s t e d a t t h e r u d d e r p e d a l s
we ? - - -50 a S oa a : - 7 a
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IV section The Piper Apache

?torque shaft rollers by turning in or out the threaded rod end bear:

ings. Adjustment is normally accomplished at the forward end of
_the rods, and should be donein such a way that the-nose wheelis in
l i n e with the fore and aft axis. of the plane when the rudder pedals

and rudder are centered. Alignment: of the nose wheel can be

checked by: pushing the airplane back and forth with the rudder

centered to determine that the plane follows at perfectlystraight. line.
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The turning arc of the nose wheel is 15 degrees in either direction
and is factory adj usted at stops on the bottom of the forging.

In adjusting the steering arm stops, care should be taken to see

that the nose wheel reaches ?its full travel just after the rudder hits its
stops. This quarantees that the rudder will be allowed to move
through its fu l l travel. . ee

Adjustable rod end bearings are present on each of the hydrau-
lic cylinders that actuate the landing gear legs. These rod ends
shouldbe set.so that the cylinders move the landing gear retracting
links just f a r enough. to. engage the spring loaded down locks and
make contact at the:stops. Too much: extension of the adjusting
screws will overload the links, and too little extension will prevent

the links f rom gotrig to-the required past-center position.
At each of the landing gear legs, micro-switches are installed so

as to close after ful l movement of the gear in either direction. The
down switches are connected individually with green indicator lights
on the pedestal, and the up switches are in séries so that all three con-

_ tacts must be made before the amber ?gear up? l ight-on the pedestal
lights up . The micro-switches' must be adjusted: carefully so that
contact is made just?as the gear reaches the required position o f ex-
tension or retraction, © © p T e s

Other imicro-switches on the landing gear warning system are
installedinside the control pedestal ?at the ?throttles. The warning
horn is also located? here, and the landing gear knob flasher unit
is attached to the l e f t side of the pedestal forward of the instrument

p a n e l " i t e
?Themain landing gear legs are dismounted from: the airplarie .

b y (1 ) . removing the top engine nacelles, (2) detaching the lower
_end of.the lever retracting lin rom the gear leg, ( 3 ) detaching the

-brake line at the lower e n d .o f the flexible line, and (4) withdrawing
the half-inch landing gear attachment bolts... p l e ; a ,

The nose gear unit is:dismounted by (1) removing the nose
access panels and the canvas boot covering the top of the nose gear,

( 2 ) detaching the lewer retraéting link, and (3) extracting the land-
ing gear bolts. i:

Disassembling of the landing gear oleos is done as, follows:
( 1 ) Release air from air valve at top of unit and remove core.

( 2 ) Detach lower end of oleo torque link assembly (nut-
- cracker) f rom f o r k ..
( 3 ) Remove snap ring, located.inside and .at bottom of forg-

ing, with small-nosed pliers. : :

, 53
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(4) Slide piston tube and bearing assemblies out of forging.
Oleo fluid wi l l flow from the forging and much of i t can
be caught in a container and reused.

(5) Remove the upper bearing retainer pins and slide both
upper and lower bearings from the strut. The ?O? rings
and wiper strips are then exposed for inspection.

To reassemble the oleo unit, reverse the above procedure, being
very careful to see that the snap ring and the upper bearing retainer
pins are properly reinstalled.

In the event that the oleo strut slowly loses pressure and exten-
sion, the most probable source of trouble is the air valve attachment
to the leg, or the core of the air valve. These parts should be
checked first to determine whether or not air leaks are occurring.
I f hydraulic fluid is evident on the exposed chrome-plated oleo strut,
the ?O? rings on the piston tube bearing units may need to be
replaced. :

Vi . H y d r a u l i c Sys tem Service:

The hydraulic system is filled through a filler tube located inside
the left nose access panel. Only petroleum base hydraulic fluid,
Mil-O-5606, should be used.

To add f lu id to the system, remove the cap f rom the fi l ler neck
and f i l l the system completely while holding the fi l ler tube extension
level.? T h e n turn the elbow on the fi l ler tube down unt i l the excess
oil has drained out, (See separate ?instructions for f i l l i n g and cléan-

ing the complete h y d r a u l i c system). P E Thawed P s

Vi. Fuel.Requirements:
Aviation grade 91/96 (minimum) octane should be used in the

Apache. The use of lower grades of fuel can cause serious engine
damage in a very short p e r i o d ?o f time, andi s : considered of stich
importance that the engine warranty is invalidated by such use.

The oil capacity of the Lycoming 0-320-B is 8 quarts. It is rec-
ommended that engine oil be changed every 50 flying hours, sooner
under unfavorable conditions. The minimum safe quantity o f oil

54
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requ i redis 2 quarts. The following grades are required for the speci-
fied temperatures:

Temperatures. above 40°F _a-- + - - + . S.A. E. 50

Temperatures f r o m 10°F to 40°F _ _ . - . . _ _ - S.A.E. 30

Temperatures below 10°F ~ - . - - . - - - - - ~ . - - . - 5 . A . E . 20

V i l . Care of A i r F i l t e r : ?

T h e carburetor a i rfilters mustt be cleaned #att least once every

fifty hours and depending on the type o f condition existing, it may
be. necessary to clean the filters. daily. or every five hours. Extra
filters are:inexpensive.?and should bekep t on hand and used for. rapid
replacement.«

The following cleaning? and reoiling ?procedure i s recommended

b y the manufacturer of the filter.
( 1 ) Remove filter from??earburetor?air box.

_ ( 2 ) Wash thoroughly, soiled face down in cleaning fluid and
| ?allow to dry. ?Geaiing?fluid:may!?be? gasoline, kerosene,

o h g e t

ornaphtha.)
? Iminerse? filter in mixture of three parts oil, specification?

-MIL-L-6082, grade?1100 SAE 60° and one? part corrosion
_ preventative.compound, ?specification,AN-VV:C-576, and al-
l o w t o dra in f o r two to f o u r hours. ( S A E 5 0 may ?be ?used

?in lieu o f gradeSAE 60:), |

4 ) ,Wipe. off excess oil and reassemble to carburetor:ai r box.

IX. C a r e of W i n d s h i e l d a n d W i n d o w s : :

T h e windshield a n d windows are.made.o f- Jexiglas a n d aa cer:

tain amount..of .care is required to.keep them. elean»n-and. clear. The |

following. p rocedure«is suggested:-
(1)--Flush with? cleanwate r anddislodge «excessd i r s mud, t e .?5

_ with your hand. «> . pte
_ 42) Wash with mild soapa n d warm water. ?Use asoft cloth or

a. . sponges (Do not r u b ) . C a e
?; (8B) Remoye? o i l , grease or:?gealing:?compounds w i t h :acloth

soakedin kerosetie. © «+
N O T E ; D o not use gasoline,alcohol, benzene; carbon tetra-

. a _ .»° + chloride,~ lacquer, thinner, or window cleaning

sprays.
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- ( 4 ) After cleaning, apply a.thin coat of hard polishing wax.

Rub lightly with a soft dry cloth. . o k

( 5 ) Avsevere scratch or mar can be removed by-using jewelers

rouge | to tub out scratch, smooth on both:?sides and apply
wax. . T S

OX S e r i a l N u m b e r P l a t e :

_ The serial number plate on the Apache is located on the top of
~ t h e tai l -st inger, underneath the rudder . T h e serial number of the

plane should always be used i in referring té the airplane i i nservice or
_ Warranty matters. : o s t e
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