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|WARNING|

The illustrations in this manual which show the rout-
ing of cables, plumbing and wiring harnesses are in-
tended to give the reader a simplified, overall picture of
the systems portrayed, in relation to the rest of the
airplane. To achieve this purpose within the limits
of a printed page, many details have been omitted while
the relative sizes of other items have been changed
and, occasionally, detail sections have been rotated
in plane. These illustrations are provided only for
reference in connection with the descriptive text, and
not as the basis for any maintenance operations. They
are unsuitable, and were not intended, for use as rig-
ging or reassembly guides. Never use them for such
purposes.

Occasionally, when a specific adjustment or assembly
procedure lends itself to pictorial presentation a line
drawing or photograph has been used, with specific in-
formation on its face regarding points of measurement,
adjusting points or procedures, or similar data. Such
information, specifically stated, may be accepted as
valid for direct use in accomplishing the specific pro-
cedures indicated.
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INTRODUCTION

This Service and Maintenance Manual is issued for the guidance of those
operatingand servicing the Beechcraft Models D18S, D18C, and DI18CT.
The information contained herein does not supersede any instructions
given in existing Civil Aerpnautics Regulation. Other specific infor-
mation not contained in this manual will be gladly furnished by the
Engineering Service Division.

Complete instructions for the service and maintenance of the Beechcraft
D18S,D18C,and DI8CT are contained in this manual, This information
is the summation of experience gained in the operation of these models
through many varied conditions. If the need arises to vary from these
instructions, the Engineering Service Division of Beech Aircraft Corpor-
ation shouldbe contacted before deviating from the information contained
herein,

Wherever reference is made to the Model D18C which is licensed under
Civil Aeronautics Authority, Part 03, it should be understood that refer-
ence is also made to the Model D18CT, which is licensed under Civil
Aeronautics Authority, Part 04. In addition all models are referred to
in General Information as Model D18 airplanes.
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GENERAL INFORMATION

The D18S and D18C airplanes are twin
engine, land monoplanes ofall metal sem-
i-monocoque construction, powered by
two radial, air-cooled engines. The D18S
is powered by 450 HP Pratt and Whitney
Wasp]Jr. engines, with each engine driving
a two bladed Hamilton Standard counter-
weight Propeller. The D18C is powered
by 525 HP Continental engines, that are
equipped with Hamilton Standard Quick
Feathering Propellers. The Model D18
airplanes are equipped with electrically
operated retractable landing gear, dual
flight controls, and hydraulic brakes. A
baggage space is provided in the nose
compartment and is accessible through
the nose door. Additional baggage space
is provided, inthe lavatory compartment,
at the aft end of the cabin. The capacity
of the baggage compartment varies with
the seating arrangements and the equip-
ment in the nose compartment., Access
to the cabin is made on the left side of
the fuselage, just aft of the wing. For
emergency purposes, the cabin door may
be completely removed from the airplane
by following the placarded directions;an
emergency exit on the right side of the
cabinmay be removed by a similar oper-
ation.

GENERAL CHARACTERISTICS

The Model D18 airplanes have excellent
flight characteristics,thatare insured by
quick responseto control movement. The
airplanes have demonstrated good landing
characteristics, even in a strong cross
wind if proper precautions are taken.
The wing flaps should be lowered ap-
proximately 25°, and the throttle should
be set to compensate for the cross wind.
Stall warning is given by a tailbuffeting,
that is set up at approximately 10 MPH
above the actual stall. The single engine
operationofthe D18 is exceptionally good

with the Hamilton Standard Hydromatic
Quick Feathering Propellers. It is sug-
gested that ground turning be made by
using the brakes in conjunction with the
throttles, and the tail wheel lock, that is
provided for take-off and landing, must
be unlocked when turning. Unlimited vi-
sion, gives the pilot a complete view of
the runwayand adjacent areas of the fligth
path, when landing.

CONTROL SURFACES

The Model D18 airplanes have conven-
tional control surfaces, that are con-
structed of aluminum alclad frame and
are fabric covered. The flaps are op-
erated electrically and have provisions
for manual operation, in case of electri-
cal failure. The rudders, elevator,and
left aileron is equipped with anadjust-
able trim tab. The rudder and aileron
tabs have mechanical positionindicators,
while the elevator tabs and wing flaps
have variable resistance units, that show
their positionby dial indicators mounted
adjacent to their respective controls.
Thetabcontrolsare easily accessible to
boththe pilot and co-pilct and operate in
anaturaldirection for the desiired reac-
tion of the airplane. The elevator, rud-
ders, and wing flaps are coupled to sta-
tionary surfaces by ball bearing type
hinges whilethe ailerons are attached to
the outboard wings by piano-type hinges
that extend the full length of the aileron.

FLIGHT CONTROL SYSTEM
The dual system of flight controls is con-
ventional, Toe-brake pedals are mount-
ed on both the pilot’s and co-pilot’s rud-
der pedals, thereby enabling the co-pilot
as well as the pilot to execute landings
or take-offs,
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INTERIOR FURNISHINGS

The ModelD18 provides various passen-
ger capacity and seating arrangements.
In additionto the various seatingarrange-
ments, the customer has his choice of
two types of comfortable form fitting
chairs; the adjustable reclining chair or
the rigid nomn-reclining chair. To ac-
commodate the individual size of the pi-
lots flying the airplane, the pilot's and
the co-pilot’s seats are adjustable; there-
by permitting the pilots to sit in a re-
laxed and comfortable position, Each
passenger may control the temperature
of the fresh air in his vicinity by regu-
latingtheair outlets adjacent to his seat.
The hotair outlets are on the cabin walls
near the floor line, and the cold air out-
lets are in the cabin wall just above the
cabin windows., For further passenger
convenience, window curtains that may
be pulled together to exclude the light,
individual ash trays, and reading lights
are provided; also a chemical toilet is
in the enclosed baggage compartment.
The customer also has a choice of the
quality and the color combinations of up-
holstery for the cabin and the pilot's
compartment. In addition, the pilot’s
compartment and the cabin are com-
pletely sound proofed to diminish engine
noiseto such an extent that normal con-
versation is permitted.

INSTRUMENTS

The modernand efficient instrument pan-
el is equipped with complete engine and
flight instruments for normal day or
night flying., Additional instruments are
available upon request.

LANDING GEAR

The landing gear is of the conventional
type with all wheels retracting simul-
taneously. The gear is retracted elec-
trically or may be operated manually in
case of a failure inthe electrical system.
The landing gear consists of an air-oil
shock absorber with the piston support-
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ing the wheel; this shock strut design
gives a long strcke to the piston, per-
mitting taxiing over rough ground and
landing with greater ease. A 360° full
swiveling tail wheel is installed with a
lockthat holds the tail wheel in position
fortake-off or landing., The landing gear
doors are opened and closed mechanical-
ly being actuated by the operation of the
landing gear. Red and green warning
lights, on the left fixed panel, give the
position of the landing gear; in addition
a warninghorn will sound if the throttles
areclosedandthe gear is in the retract-
The single disc type hy-
draulicbrakes are self compensating and
require no brake clearance adjustment
during the life of the brake linings. A
parking brake handle is located on the
control pedestal; the brakes may be set
by operating the pilot’s toe-brake pedals
topressurize the system, before pulling
and locking the parking brake handle.

ELECTRICAL SYSTEM

The Model D18 airplanes are equipped
witha 24-volt DC electrical system hav-

ingtwo generators and storage batteries

connected inparallel to furnish the pow-
er. The batteries are connected to the

electrical system by solenoid switches

that are controlled, from the sub-panel
of the pilot’s compartment, bythe battery
master switches, In case of an emer-

genc\y, the battery master and the gener-

ator master switches may be snapped

off simultaneously be the bar like mas-

ter switch. The electrical system has

incorporated three types of switches;

toggle, micro, and solenoid, All opera-

tional switches are labeled as to their

circuit and operation. All electric cir-

cuits are protected from electrical over-

loading by fuses or manual reset cir-
cuit breakers., Spare fuses are carried
in the spare fuse box under the pilot’s
seat, Retractable landing lights are in-
stalled in the underside of each wing and
are controlled by separate toggle action
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switches., The lights automatically turn
onwhentheyare nearly extended and au-
tomatically turn off when they start re-
tracting, When the lights are in the ful-
ly extended position, they may be turned
off by placing the control switches in the
neutral position.,

RADIO

The radio equipment may be selected by
the customer from the current lists ofa-
vailabletransmitting, receiving, and nav-
igation equipment,

POWER PLANT

The major difference between the D18S
and D18C is the power plant, The power
plants of both models are similar inas-
much as they use two 9 cylinder, radial,
air - cooled, direct drive, single stage
blower type engines, but differ in make
and horse power rating. The power for
the D18Sis supplied by two Pratt & Whit-
ney Wasp Jr. engines developing 450 HP
at 2300 RPM, drawing 36,5 inches of man-
ifold pressure. The bore and stroke of
the Wasp Jr. is 5.1875 inches. The D18C
is powered by two Continental engines
developing 525 HP at 2300 RPM, drawing
43 inches of manifold pressure. The Con-
“tinental engine has a bore of 5.00 inches
and stroke of 5.50 inches.

CARBURETOR

The carburetor onthetwo types of engines
differs inthat the Pratt & Whitney engine
uses a float type carburetor, while a fuel
injection carburetor is used on the Con-
tinental engine. The floattype carburetor
has a manual mixture control, while the
pressure injection carburetor utilizes an
altitude compensator which automatically
regulates the mixture for changes inalti-
tude and atmospheric conditions,

IGNITION

Both type engines use similar magnetos.
The two magnetos on each engine supply
ahightension current for the ignitionsys~

tem, The magneto switch, located on the
pilot’s right sub-panel, consists of a tog-
gle type master ignition switch and a
three position switch for the twomagne-
tos of each engine, Each ignition system
has aninductionvibratortoaid instarting
the engine. The ignition harness and
spark plugs are shielded to prevent ra-
dio interference.

STARTER.-

An electrical starter is mounted on the
accessory section of each engine., The
starter is energized when the solenoid
switch is closed by the operation of the
engine selector switch, that is located
on the pilot's left sub-panel.

GENERATOR

Anenginedriven generator isalso mount-
ed on the accessory section of each en-
gine., They are wired in parallel and
furnishthe power for the electrical sys-
tem and restore the batteries to full
charge. The output of the generator va-
ries with the speed of the engines and
the setting of the voltage regulators,

PROPELLERS

The DI18S, is equipped with Hamilton
Standard Counterweight Propellers, but
Hamilton Standard Quick Feathering Pro-
pellers may be installed, if requested by
the customer. The Hamilton Standard
Quick Feathering Propellers are stand-
ard equipment on the D18C. Both the
counterweight and the hydromatic quick
feathering propellers have governors that
use engine oil under governor pressure,
to maintain constant engine speed. The
hydromatic propellers utilize electrical-
ly driven auxiliary pumps to supply en-
gine oil under sufficient pressure to feath-
er or unfeather the propeller blades. A
permanent oil reserve is provided to as-
sure quick feathering of the propellers.

FUEL SYSTEM
Both the D18S and D18C have a normal
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fuel capacity of 202 gallons, An 80 gal-
lon bladder type nose tank may be in-
stalled, if desired for the D18S, to in-
crease the fuel capacity to 282 gallons,
A 50 gallon metal nose tank may be in-
stalled toincrease the usable fuel of the
D18C to 252 gallons. A 76 gallon front
tank and a 25 gallon rear tank is in-
stalled in each of the center section
wings. Eachfueltankhasa liquidometer
which registers the quantity of fuelon
the fuel quantity gauge. A fuel gauge
selector, on the left fixed panel ofthe
pilot's compartment, is used to obtain
the individual tank reading on the fuel
quantity gauge., Through the use ofthe
fuel selector valves and the suction cross
feed valve, fuel from any one tank is a-
vailable for either engine. The suction
cross feed system differs from thatof
the pressure cross feed system inthat
only one fuel pump may be utilized for
each engine.

OIL SYSTEM

Each engine has an 8 gallon oil tankin
the upper section of the nacelles. The
oil tank caps are placarded as to the
tank capacityand are equipped with grad-
uated stick gauges. Onthe airplanes that
have hydromatic propellers a standpipe
in the oil tank assures approximatelya
13 gallon reserve of oil to feather and

unfeather the propeller blades, thereby
leaving approximately 61 gallons of usa-
ble engine oil,

OPTIONAL EQUIPMENT

The Models D18S and D18C are com-
plete airplanes upon delivery, but ad-
ditional equipment may be purchased, to
meet the special requirements of anin-
dividual customer, from the optional e~
quipment list as follows:

De-Icer Equipment

Anti-Icer Equipment

Auxiliary Fuel Tank
80 gallon nose bladder type D18S
50 gallon nose metal type D18C

Dust-Proof Spinner (not used on hy-
dromatic propeller)

Hydromatic Quick Feathering P~o-
pellers (optional - D18S only,

Windshield Wiper Assembly

Pilot’s Relief Tube

Thermos Jugs and Holders (for 1 or
2, two quart bottles)

Radio Equipment (from current lists)

Chair Protector

Rug Pad Installation

Additional instruments may be installed
on DI18S and D18C. The DI8CT’s have a
complete air line instrument panel as re-
quired by C.A.A.
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Insert this page after Page 6.
FUEL SYSTEM

On later model airplanes (Serial A537 and after) the fuel gauge selector
gwitch has been moved onto the floating instrument panel.

January 1952
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SECTION 1
Specifications
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Ihgldimensions and general specifications of the airplane are listed in the following
able:

TABLE OF SPECIFICATIONS

OVERALLSPAN ¢ ® 8 8§ s & & 2 8 2 & 3 @ 6 © B 8 8 ® e @ @ t . 47ft.7in.

OVERALL LENGTH + &+ v v v v v v v\ . i+ s uaocm asxs . . . 34 ft., 2-13/32 in.
OVERALL HEIGHT . . . . . . . v v v v v v . . i od e a 9 ft. 2-1/2 in.
(Three Point P03|t|on)

WINGS
Airfoil Sectionat Root . . . . . . . . . . « . s W F NACA Modified 23018
Airfoil Section at Tip . & e W W e s e e s s e e NACA 23012
Chord at Tip (Theoretical at outer end of tlp) N VT
Chord at Root (Theoretical at C.L. of fuselage) ¢« s s e s w a e . 135.116 in.
Angle of Incidence at Root . .. .. .. Ch e e e e s e e e e e . 3.9220
Angle of Incidence at Tip e r e e e e e e R b R osoEowom e s . 3849
Dihedral (at 25% of chord aft of leadlng edge) v v vt e e e e e e e e 6°
Sweepback (at 25% of chord aft of leading edge) . . . . .. . s+ v e . . 7.083°
Wing Area (including ailerons; flaps) . . . . . . . . s oo« v s oo . 349 sq. ft.
Aileron Area (including tabs) . . . . ... ... ... ... ...22.6sq. ft.
Flap Area . . .. ... * e e 4 e e s e s e e e s e 0 0 0 0. . 37.6 sq. ft.

EMPENNAGE

Tail Surface Overall Span . . . . . . v v v v v v v v v .. (4 Ft. II-11/16 in.

RN DR NN NDDD DN -

(From centerline of each vertical stabilizer)
Tail Surface Maximum Chord . . « + v v v v 4 v v v ¢« s s v v v v . 5 ft. 10 in.
Horizontal Stabilizer Setting . . . .. .. .. ... ... ...... 2°neg.
Hor izontal Stabilizer-Angular Movement . . . . . . . . . « . v v . + . . None
Vertical Stabilizer=0ffset . « « v ¢« v v ¢ v ¢ 4 ¢ ¢ o « o « o 4 i None
Hor izontal Stabilizer Area (without elevator) e e e e e e e 38.l8 sq. ft.
Elevator Area (including tabs) . . . . . . . « . v o . v v . . .. 27.22 sq. ft.
Vertical Stabilizer Area (two) . . . . . v i e e s e s e e .. 16.30 sq. ft,
Rudder Area (two, including tabs) . . . . . . . . s e o« oo 17.28 sq. ft.
MOVABLE CONTROL SURFACE TRAVELS
D18S DI8C
ARTeron « v v v v UD v v v e e e, 385F L aTs?
DOWN v v v v v e e e 20 P . .. 20 7
F1ap v v v v v v DOWR o o v v v v w . W P .. ..., *uys ¥
Elevator . v v v UP v w v v v v www.. 35 F9p. : 35 ?
DOWN & v v v v v .. 26 FUoo. . ... 25 4
Rudder . . oo Right o« v oo v s v w . 25 oo .. ... 25
Left v v v o w e, 25 Fo L .. ... 25 %
Aileron TrimTab . Up .+ o v v v v v weon. 22 F1 .. ..... 2014
) Down e s & 5 8 ¥ 8 2 8§ ® @ |9 f l * e LI B 20 f
Elevator TrimTab  Up » v v v v v v v v v 18 F U ... 20 ¢
Down 2 s s+ 2 s &8 & 8 8 & @ '3 f I * ¢ & ® 2 Iq f
Rudder Trim Tab Right + v v v v v v v e 31 F0 ... . ... 30 #
Lo Left ... ... 82 FuLLoL L. ap f
* D18C-T Flap Travel 25° *

N
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Ingert this page after Page 10

On airplanes equipped with» BEECHCRAFT oleo drag leg, the following
specifications are applicable:

OLEO DRAG LEG
Type . ¢ ¢ s o ¢ &« o
Menufacturer. . « . . .
Fluid Required. . . . .
Inflation » -« « =« &« o &

o

°

o

3

°

o

Ll

3

o

°

°

Combination, air, oil, and spring

s s o s o « o « o .Beech Aircraft
o « s « AAF3580D or AN-VV-0-366b
s o L Ll <o T ° L L] L 9 o o ﬂ5o psi

Note: All references to hydraulic fluid specification throughout this
menual should be changed to read Specification MIL-0-5606.

January 1952
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MAIN LANDING GEAR
TYPE v v v e h e e e e e e TR T Electrically retractable

Tread (measured from tire centers) . . . ... ... . s ow oo 12 ft. Il in.
Shock Strut-Type . v v v v v v v v v e v e e . . . . Combination air and oil
-Manufacturer . . . . . .. ... .. . . Beech Aircraft
-Fluid Required . . . . . v v v v v v v . . AAF 3580D or AN-VV-0- 366b
-Inflation (exposed piston) . . . . . . . . . ... . . 2% in.
HiEe] o o o = = 2 5 & & » % u ® £° ¥ W W E ) NDEE &R EREE Goodyear 11:00 x 12

(Tire pressure; inflate until axle center is 13 inches from the ground)

TAIL WHEEL ASSEMBLY

TIPE & =« « o o » = @ % & ® % 5 & o w ow W E 5 WE & & Electrically retractable
Style . ¢« v o 4 0 ¢ 0 0 e n e e s « + v 0 s o+« Full swivel with lock
Shock Strut-Type g . Combination air and oil
-Manufacturer . . . . . . oW oM ow b W e C % ® R N 4 . Beech Aijrcraft
-Fluid required . . . e+ + = s » » « AAF 3580D or AN-VV-0-366b
-Inflation (exposed plston) B oE K« @ W WG F Ve S ¥ EEoaaw B N
Whee | Pk oaoas §FEN G R OY A b K S TR Goodyear 14.50

(Tire pressure; inflate until axle center is 6 inches from the ground)

ENGINES - D183

Number .+ v v v v v s s s e f e x e e ek e e e e r e s s Two
Designation « « o + ¢ « & s ¢ o « v s v s v s 0 0w (P&W) R985 Wasp Jr.
Gear Ratio e s v wow s e hom H W e W oWAOE m oW W w G e None; direct drive

ENGINES - DI8C

Number . L] L] L ] . . . . . » . L [ ] 1 ] . . L[ ] [ ] . . . . . . ] L] . L . . . : L ] » Two

Designation « « + & + « + « s « s s s s s s s x e s o - - . Continental R-9A

Gear Ratio t s s s e s s s e s s e a4 s s v e s s s s s None; direct drive
PROPELLERS

CONSTANT SPEED DI18S -
Manufacturer v v s s e s s s s e s ae e e s ae s e, Hamilton Standard

Hub Number . . . . . . . . e e e e e e e e e e e e e . 2030 - 237
Blade Design e F i 6 ® @ % % e e e e v e e . « » 6I67A - 15 or 6167 - 16
Pitch Setting (427 Statfon] o ¢ w s s w ¢ = 0 » « « » High 29°, Low i4°
Blade Design . + +« « « « « + & e + + s « s s 2 o+ 6I0IA - 2] or 610IA - 22
Pitch Setting (42" Statlon) ........... - High 28°, Low 13°
Diameter . . + « « « . . ; i B ¥ ¥ W % " w e owmm o womeowaw o ®owowss wow GF

For interchangeable models see
Propeller Spec. No. 206 (Note 6)

HYDROMATIC DI8S

Manufacturer . « + « o « ¢ o & & o & e R Hamilton Standard
Hub Numbers . . . . « + & & e s s s s w s s s s v e e s .. 22D30 - 49 or 69
Blade Design « + + & o o o« &+ s s & & s 2 4 s « « « « + 653IA - I5 or 653I1A - 16
Pitch Setting . . . (42" Statuon) T . High 86°, Low 13°
Diameter . o « + &+ « « & P N T I T T T « o0 99"

11



HYDROMATIC DI8C

Manufacturer . . ., ... ... ... * ¢+ ¢« s« ... Hamilton Standard
Hub Numbers T T O 22D30-33-49-67 or - 79
Blade Design . ... ... ... ot s e e v s s s s . . . 6597A - 24
Pitch Setting (42" station) . . . .. ... ..., .. High 86°, Low 14©
Diameter . . . . . . . .. . 0., t ot s s s s e s s s e s . 98"

HYDROMATIC DI8CT

Manufacturer . . . . . . . .. . e e e e .. . « Hamilton Standard
Hub Numbers st s e e s s e s e s e e s e s s . . 22D30-33-49-67 or - 79
Blade Design . . . . . .. T s s e e s s v s e s s .« 6597A - 21
Pitch Setting (42" Station) . . ¢ v v v w e e e, High 86°, Low 16°
Diameter . & v v i h e s e e e e e e e e e e e e e e e e e 99"

TANK CAPACITIES

Fuel U.S. Gallon I ial Gall it
Front Wing Tanks-two 76 ons mper},%.;; ons Lzse;sé
Rear Wing Tanks-two 25 . 20.8 94.625
Nose Tank (optional) 80 66.7 302.80
Total (without nose tank) 202 168.2 764.6
Total (with nose tank) 282 234.8 1067.4
0il ‘
Nacelle Tanks-two 8 6.7 30.28
Total 16 13.3 60.56

.
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HANDLING

During ground operations it is possible
todamagethe airplane and its equipment
unless proper precautions are taken, The
followirg procedures are recommended
to avoid such accidental damage.

TOWING

To facilitate towing the airplane, a Iug
is provided on the inboard side of each
landing gear fork. The use of a tow bar
is the only recommended method for tow-
ing the airplane., (See Fig. 1) The tail

wheel must be unlocked before towing.

Fig. 1 Towing

LIFTING

The tail of the airplane may be lifted by
inserting a steel bar (maximum diam-
eter, 3/4 inch) through the ‘LIF T’ holes
located in the side of the fuselage near
thetail of the airplane. (See Fig. 2) Do
not attempt to raise the tail of the air-
plane by lifting against the horizontal
stabilizer as the ribs and stringers may
be seriously damaged.

JACK I NG

The main jack points are located on the
underside of the wing center sectionbe-
tween the fuselage and each nacelle.
Three rubber Ford plugs must be re-

14

Fig. 2 Lifting

moved and the jack pads (Part No, 84-
180930) installed. These pads are sup-
plied with each airplane. (See Fig. 3)
Individual wheel jack points are provid-
ed onthe inboard side of each main land-

Fig. 3 Main Wheel Jacking
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ing gear fork. The tail jack point is lo-
cated justaft of the tail wheel, (See Fig.
4) When using jacks, be sure the jack is
suitable for the jack point, Care must
be exercised,especially when using wheel

Fig. 4 Tail Wheel Jacking

jacks, to prevent the airplane from slip-
ping from the jacks. When checking the
operation ofthe landing gear be sure the
tailwheel is clear of the floor as it re-
tractsin conjunction with the mainland-
ing gear. Apply approximately 200 lbs,

tothetail of the airplane to keep it from
nosing over,

CAUTION: Be sure the tail wheel is in the

SERVICING

The following service instructions pro-
vide thenecessary information for prop-
er servicing of the airplane:

FILLING FUEL TANKS

The filler necks for the wing fuel tanks
are made accessible by lifting the Dzus
fastened doors and removing the caps at
each of the four tanks, If a nose tank is
installed, the nose baggage door must be
opened (on some models) or the filler

correct position for entry into the wheel
well before retracting the gears.

HOISTING

Points for hoisting the airplanes are lo-
cated on the upper center section at the
inboard junction of the nacelle and the
center section, and are made accessible
by removing the covering tape. H two
hoists ofatleast 3 ton capacity are used,
the vertical lift eyebolts, as shown in
Detail ‘A’ (Fig. 5) may be used. If one 5
ton capacity hoist is to be used, bolt the
attaching brackets to the truss., The
chains and cables used in the single point
suspension should clear the cabin ap-
proximately two inches so that a direct
pull willbe placed on the lugs. (SeeFig.
6) This will prevent the lugs from being
bent. A weight of approximately 200
pounds must be applied to the tail to keep
the airplane from nosing over. "

LEVELING

Points of longitudinal leveling are locat-
ed onthe top of the fuselage, just forward
of the cabin door. The lateral leveling
points are located on the underside of the
fuselage at the center section truss.

ACCESS DOORS

The location of all access doors that are
provided for inspection and maintenance
of the airplane are diagramed in Fig. 7
and 8.

neck cover on the right side of the nose
lifted, beforethe filler neck isaccessible.
The capacity of the nose tank is 80 U.S.
gallons; the front wingtanks, 76 U.S. gal-
lons each; and each rear wing tank holds
25 U.S. gallons. Service with 91/96 oc-
tane fuel; avoid over-filling of the tanks.
A static ground is provided near the fil-
ler necks and should be used when serv-
icing the airplane with fuel.

15
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Insert this page after Page 18.

The following sentence should be added to the parsgraph on "DRAINING OIL
TANKS" :

The oil tenk sump mey be drained by removing the drain plug on the bottom
of the oil tenk.

January 1952 184
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DRAINING FUEL TANKS

The drain cocks for the wing fuel tanks
are located onthe underside of the center
section. A drain is also provided on the
underside of the nose section if a nose
tank is installed. The wing drain assem-
blies should be removed every three hun-
dred hours, and cleaned,

FILLING OIL TANKS

Each engine is provided with an eight
gallon oil tank located in each nacelle
immediately behind the firewall, On the
inboard top side of each nacelle there is
located in access door for filling the
tank., The tank caps are provided with a
graduated stick-gauge for checkingthe oil
quantity., Fill tanks to the ‘Full’ mark
with engine oil, Aviation Grade 1120 (SAE
60) for Prattand Whitney R-985 Wasp Jr.
engines, or Aviation Grade 1100 (SAE 50)
for Continental R-9A engines. Airplanes,
equipped with hydromatic propellers,
have approximately 6% gallons supply of
usable engine oil; a stand pipe in the 8
gallon tank reserves approximately 1%
gallons of oilto feather and unfeather the
propellers,

DRAINING OIL TANKS

The oil tanks may be drained at the ‘Y’
valves, located onthe aft side of the fire-
wall,andareaccessible from the landing
gear wheel wells,

FILLING BRAKE RESERVOIR

Hydraulic fluid is supplied to the brakes
from a reservoir in the nose section of
the airplane and is accessible through
the nose baggage compartment or the
pilot's compartment. A visible fluid lev-
el should be maintained at all times.
When servicing, use hydraulic fluid AAF
3580D or AN-VV-0-366b and fill the tank
toapproximatelytwo inches from the top.

FILLING ANTI-ICER TANK

The propeller anti-icer fluid supply tank,
on airplanes so equipped, is installed
immediately aft of the pilot's seat and is
filled from the pilot's compartment, The
tank has a three gallon capacity and is
equipped with a fluid-guage., Fillthetank
with isopropyl alcohol, specification
AN-F-13, Todrainthe system, remove
the plug located on the underside of the
fuselage, directly below the supply tank,

CAUTION: The anti-icer tank should be
maintained at full capacity to insure prop-
er operating for extended periods of time.
Operation of the motor on an empty tank,
will cause severe damage to both the anti-

icer pump and the motor. See Electrical-
System.

FILLING SHOCK ABSORBER STRUTS

Theair-oiltype shock struts on the main
andtailwheels are filled with AAF 3580D
or AN-VV-0-366b hydraulic fluid. To
fillthe main struts, back the filler plugs
off slightly to allow the air to escape.
(Do not depress the valve stems to re-
leasethe air.) Block up the strut 3/4: of

Fig,

9 Main Strut Inflation

19
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MODEL D18S AND D18C MAINTENANCE MANUAL

Insert this page after Page 20.

The following data should be added to the Lubrication Chart:

Item Total Gr-.
No. Location Interval Lubricant Application .Points
18« Oleo Drag Leg Ag required  AAF3580D or

AN-VV-0-366b

Service Note

Hydraulic fluid, Specification AAF3580 and AN-VV-0-366b has been superseded
by Specification MIL-0-5606.

Janu 1952
ary 195 S0
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an inch from the fully compressed posi-
tion. Remove the filler plug and fill the
strut withthe correct type hydraulic flu-
id. Remove the blocks and fully com-
press the strut. The fluid level should
be even with the bottom of the short tube
in the filler hole., Remove any excess
fluid. Replace the filler plug and inflate
the strut with air until 2% inches of the
pistonis exposed. (See Fig. 9) Rock the

airplane while inflating the struts to over-
come any friction caused by the shock
strut seals. Thetail wheel strut must be
completely deflated before filling, In-
flate until 3 inches of the piston is show-
ing,

HYDRAULIC FLUID

Hydraulic fluid specification AAF 3580D
is recommended for use in the brakes
and struts whenthe temperature is above
0°F. Hydraulic specification AN-VV-0-
366b is recommended for use in the
brakes and struts when the temperature
is consistently 0° F or below. Under no
circumstances should the airplane be
serviced with a different type of fluid
than that recommended.

LUBRICATION

The lubrication chart (See Fig. 10) con-
tains information necessary to properly
lubricate the airplane. It also gives the
location, time interval, and method of
application, The ball bearings used in
pulleys, bellcranks, hinge points, and
rod ends are of the sealed impregnated
typeand require no periodic lubrication.
Landing gear and flap universals are en-
closed in rubber or leather covers and
require repacking as specified in the
lubricationchart., Avoid any excess ap-
plication of lubricant as this is detri-
mental rather than helpful to the opera-
tion of the airplane.

TIRE INFLATION

The main wheel tires should be inflated
so the distance between the centerline

22

of the axle an’ the ground is 13 inches.
(See Fig. 11) The ta.l wheel tire should

Fig. 11 Main Wheel Tire Inflation

be inflated so the centerline of the axle
is 6 inches above the ground (See Fig. 12).

Inflation

Fig. 12
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CLEANING PLASTIC WINDOWS

Ordinary cleaning of the plastic windows
in the pilot’s compartment will cause
severe damage to the surfaces and will

resultinlimited visionor costly replace-
ments. To prevent scratching, crazing,
or distortionof the plastic windows, spe-
cial care must be taken when cleaning
them. Flushthe surface with clean water,
using the bare hand to dislodge anydirt
or abrasives. This will prevent the pos-
sibility of scratching the surface during
the washing procedure. Wash thoroughly
with a mild soap solution, taking care
that the water is free from all possible
abrasives. A soft cloth, sponge, or cham-
ois may be used to apply the soap solu-
tion. Light films of oil or greasemay
be removed with trisodium phosphate
completely dissolved in water. Stubborn
oil or grease on the surface may be re-
moved by rubbing lightly with a clean

cloth dampened with hexane, naptha, or
methanol, Flush with clean water and
then dry the surface with a cleandamp
chamois, After the surface is dry, con-
tinuous rubbing should be avoided as itis
likely to cause scratches, also it builds
up a static charge which attracts dust
particles to the surface. If the surface
should become charged, patting or gently
blotting with a clean damp chamois will
remove the dust and the charge.
CAUTION: Do not use gasoline, benzene,
acetane, carbontetrachloride, fire ex-
tinguisher fluid, de-icing fluid or lacquer
thinners on plastics as they have a tend-
ency to soften and craze the surface.
Special care should be taken when paint-
ing stripes on the fuselage, to carefully
mask the plastic surface to prevent the
possibility of paint creeping behind the
tape and drying on the plastic. In the
event paint is allowed todry on the plastic
surface, use methanol, hexane, or naptha
to remove the paint from the window,
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D18S POWER PLANT

/;///

ENGINES

Power is supplied by two Pratt and Whit-
ney Wasp Jr., nine cylinder air-cooled,
single stage blower engines. Acces-
sories include starter, generator, fuel

26

D18S Power Plant

pump, vacuum pump, and a tachometer
generator. Engines are supported by
welded steel tubular frames, which are
mounted to the main truss of the air-
plane.
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Fig. 13 Valve Clearance Adjustments

VALVE CLEARANCE ADJUSTMENTS

If the adjustment becomes necessary
between normal overhaul periods, the
following instructions are recommended:

1, After the engines have cooled, re-
movethe rocker box covers and the front
spark plugs from all cylinders. Adjust
the valves in the order of cylinder firing
(1-3-5-7-9-2-4-6~8). Turn the propel-
ler in the normal direction of rotation
until the desired piston is at the topdead
center of its compression stroke.

2. Loosen the adjusting screw lock-
nut three or four turns. Using a .010
feeler gauge between the valve stem and
the ball end of the adjusting screw, set
the adjusting screw so that there is a
slight drag on the feeler gauge. (See
Fig. 13).

3. Lock the screw in this position,
tightening the locknut with approximate-
ly 275 inch-pounds torque. Recheck the
valve clearance.

4, Reinstall rocker box covers and
replace gaskets that may be in bad con-
dition. Tightenthe rocker box cover nuts
to a torque of 60 to 75 inch-pounds.

MAGNETO BREAKER POINT ADJUSTMENT
(Scintilla)

The contact points on the Scintilla mag-
neto must be adjusted to openatthe prop-
er position of the cam in relation to the
timing marks at the breaker end of the
magneto and not for any fixed clearance
between the contact points. If the points
are breaking at this position, the clear-
ance between the points will automatical-
ly be cared for. The adjustments may
be accomplished by turningthe propeller
shaft until the timing mark on the dis-
tributor housing and a straightedge (See
Fig. 14) placed on the flat step on the
breaker camis in alignment with the two
marks on the breaker housing, In this
position the breaker contacts should be
just opening to fire the No. 1 cylinder.
Ifthe straightedge which has been placed
on the flat step of the breaker cam, is
morethanl/8 inch out of alignment with
the markings onthe breaker housing, the
contact points should be adjusted so that
they may open when the straightedge is
in alignment with the marks., To make
this adjustment, hold the cam in align-
ment as indicated by the straightedge:

Fig. 14 Magneto Breaker Point
Adjustment (Scintilla)

27
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loosen the two locking screws in the
plates which hold the breaker in place,
and adjust the opening of the breaker
contacts with the eccentric adjusting
After the adjustment has been
made, tighten the two locking screws,

screw,

Fig. 15. Hagneto Breaker Point
Adjustment (Bosch)

MAGNETO BREAKER POINT ADJUSTMENT
(Bosch)

The contact points on the Bosch mag-
neto should always be adjusted so that
they are about to open when a straight-
edge placed across the cam step lines
withthe registering marks on the break-
er housingand when the cam follower is
on No. 1 cam lobe (indicated by a red
dot). The contact points are initially set
at ,008to .010 inches when they are ful-
ly open and under normal conditions
should never have to be reset between
overhauls, solely to correct gap clear-
ance. Adjustment of the contact points
for the proper opening position is ac-
complished by turning the propeller shaft
until the straightedge, (See Fig. 15),
placedacross the cam stop lines up with
the registering marks on the rim of the
breaker housing. Loosen the adjustable
contact locking screw and shift the con-
tact bracket by turning the eccentric
screw untilthe contact points are in such
a position that the slightest movement

28

of the propeller in a counterclockwise
direction will open the points,

MAGNETO TIMING AND SYNCHRONIZATION

The twomagnetos must synchronize, that
is, both sets of breaker points must open
simultaneously so that the timing of the
two magnetos is identical. To deter-
mine whether or not the magnetos are
synchronized, proceed in the following
manner:

Remove the front spark plugs from the
cylinders and install PWA -3252 vent
plugs. Installa PWA-2537 top dead cen-
ter indicator or any other suitable indi-
cator in the front spark plug bushing of
No. 1 cylinder. Secure a pointer on the
propeller shaft, the propeller hub, or the
propeller spinner., The No. 1l cylinder
must be on the compression stroke, with
both the valves closed. If the indicator
uses an indicating light, proceed as fol-
lows: Turn the propeller shaft in the
normal direction of rotation until the
indicator light just flashes on. Mark a
line on the thrust bearing cover under
the pointer. Again turn the propeller in
the normaldirection of rotation, until the
indicator light just goes off. Mark an-
other line on the thrust bearing cover.
Make a mark equidistant betweenthese
two lines. Then turn the propeller until
the pointer lines up with this mark., No.1
pistonis now on top dead center. Attach
a template as shown in Figure No, 16to
the front case of the engine. Line up the
timing pointer (do not turn the propeller)
with the top center (T.C.) mark onthe
template. Turn the propeller about 90°
oppositethe normal direction of rotation
and insert a .0015 feeler gaugebetween
the points on each magneto. Turn the
propeller back in the normal direction
of rotation until a very slight pull will
movethe feeler guage. At this point, the
timing pointer should line up with the S.A.
mark on the template. If the two feeler
gauges do not loosen simultaneously and
at the proper point, one or both ofthe
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magnetos must be retimed to the engine.
Ifthe feeler gauge shows that the breaker
points are opening before the pointer a-
ligns with the S.,A, mark, remove the rub-
ber coupling: then turn the rubber cou-
pling clockwise one or two notches on the
magneto coupling. Reinstall the mag-
netoand recheckthe timing. If the point-
er has passed the spark advance mark,
and the feeler gauge is not loosened,
turn the rubber coupling counterclock-
wise one or two notches at the magneto
coupling,

D18S Engine Timing
Template

Fig. 16.

Service Note

A timing light may be used instead of the
feeler gauge to show the breaker open-
ing. For the D18S timing template, See
Appendix - Figure 90,

CARBURETOR IDLING ADJUSTMENT
All carburetors incorporate an idle mix-

ture adjustment to provide for smooth
engine operation at idling speed under
varying atmospheric conditions and alti-
tude changes. The carburetor idling ad-
justment should be made whenever a
carburetor is installed, and whenever
rough engine operation is experienced at
low RPM, The relation of the airplane

to the direction of the prevailing wind
will have an effect upon the propeller
load and on its RPM, so it may be ad-
visable to make the idle setting with the
airplane crosswind. To make this ad-
justment, proceed as follows after the
engine has been thoroughly warmed:

1. Check the magnetos in the usual
manner., Ifthe RPM ‘drop off' is exces-
sive, check for fouled spark plugs. If the
RPM drop is normal, proceed with the
idle adjustment,

2. Close the throttle to idle at ap-
proximately 600 RPM, If the RPM in-
creases appreciablyafter a change in the
idle adjustment during the succeeding
steps, readjust the throttle stop to re-
store the desired RPM,

3. When the speed has stabilized,
move the mixture control lever momen-
tarily, but with a smooth, steady pull,
into the ‘idle cut-off' position and ob-
serve the tachometer for any change in
the RPM during the leaning process.
Caution should be exercised to return the
mixture control to the ‘Full Rich’ posi-
tion before the engine cuts out., An in-
crease of morethan 10 RPM while 'lean-
ing out’ indicates an excessively rich

17. Carburetor Idling
Adjustment

29
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idle adjustment. An immediate decrease
in the RPM (not preceded by a momen-
tary increase) indicates the idle adjust-
ment is too lean.

4, If steps 2 and 3 indicate that the
idle adjustment istoo rich or too lean,
turnthe idleadjustment oneto two notch-
es in the direction required for correc-
tion, and check this new position by re-
peating steps 2 and 3. Make additional
readjustments as necessaryuntila check
with steps 2and 3 result in a momentary
‘pick up’ of approximately 5 RPM (never
more than 10 RPM),

5. Each time that the adjustment is
changed, the engine should be run up to
2000 RPMtoclearthe spark plugs before
proceeding with the RPM check.

6. Make the final adjustment of the
throttle stop to obtain an idling RPM of
450 with throttle closed.

7. This method aims at a setting that
will obtain maximum RPMwith minimum
manifold pressure. In case the setting
does not remain stable, check the idle
linkage of which any looseness would
cause erratic idling. In all cases allow-
ance should be made for the effect of
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18 Fuel Pressure Adjustment

weather conditions upon the idling ad-
justment,

FUEL PRESSURE ADJUSTMENT

The fuel pressure adjustment screw is
incorporated with the fuel pressure relief
valve, which is located on the fuel pump.

(See Fig. 18) The adjustment should be
made as follows:

1. Loosenthe lock nut on the adjusting
screw,

2, Operatethe engineat 1800 RPM and
turn the adjusting screw until 4 pounds
pPressure is registered on the fuel pres-
sure gauge. (Turn the adjusting screw
clockwise to increase the pressure and
counterclockwise to decrease the pres -
sure).

3. Tighten the lock nut and safety.

L3

Fig. 19 0il Pressure Adjustment

OIL PRESSURE ADJUSTMENT

The oil pressure adjustment screw is lo-
cated attheoil pressure relief valve. (See
Fig. 19) Make the adjustment as follows:

1. Remove the cap from the oil pres-
sure relief valve and loosen the lock nut
on the adjusting screw.

-
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2. Operate the engine at 1800 RPM
with the oil temperature at 156° F.

3. Set the adjustment screw until 80
pounds pressure is registered at the oil
pressure gauge. Turn the adjustment
screw clockwise toincrease the pressure,
and counterclockwise to decrease the pres-
sure.

4. Tightenthelock nut, replace the cap,
and safety,

PROPELLER

Hamilton Standard Constant Speed or Ham-
ilton Standard Hydromatic Propellers are
used on the airplane. Both types are con-
trolled by governors which maintain the
RPMas selected by the pilot, The hydro-
matic propeller employs an electric mo-
tor-driven oil pump to build up the auxil-
lary pressure necessary for feathering the
propeller blades,

GOVERNORS

The constant speed control used with
the Hamilton Standard Counterweighttype
propeller is a type 1A2, The governor
for the Hydromatic type Constant Speed
Control is a type 4B2-P6 or 4B2-P8,
These controlsare self contained gover-
nors which automatically direct the ad-
justment of the propeller blade angle
necessary to maintain a constant engine
speed under varying flight conditions.
Thehydromatic type governor also con-
tains a pressure-operatedtransfer valve
which on feathering installations allows
high pressure oil from an auxiliary pump
to shunt out the governor when the pro-
peller is being feathered and unfeathered.
For overhauland repair information re-
fer to Hamilton Standard Propeller Man-
ual No. 121B,

GOVERNOR ADJUSTMENTS
The maximum RPM setting (2300) is reg-

ulated by contact between a bracket type
stop on the pulley and the high RPM ad-

Fig. 20 Governor Adjustments

justment on the head. Moving the stop
from one hole to an adjacent hole varies
the maximum governing speed, approxi-
mately 250 RPM. The adjustment screw
is located inthe tapped boss on the head.
One complete turn of the screw will
changethe setting approximately 25 RPM,
The tab lock plate, located between the
boss and the securing nut, locks the ad-
justment screwtothehead. (See Fig. 20)

PROPELLER GOVERNOR CONTROL,
(Constant Speed)

Install the cable on the propeller gover-
nor pulley, but do not tighten retaining
screw. Hold the center of the control
rodend3-1/4 + 1/16 inch from the fire-
walland tighteﬁthe cable retaining clamp
onthe firewall pulley. Adjust the control
so that it will have 3-1/4 + 1/16 inch

31
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travel between the barrel and rod end,
and holding the control end at the extremi-
ty of its travel, (3-1/4 + 1/16 inch from
the end of the barrel) rotate the pulley
onthe propeller governor until it strikes
the external stop and tighten the cable
retaining screw on the propeller gover-
nor pulley.

FULL FEATHERING
Adjustthe propeller governor control so
that the pulley on the governor hits the
external stop, and lacks 1/16 inch hitting
the internal stop.

ENGINE CONTROLS

The following types of engine controls
may be used on the airplane: American
Chain and Cable or Shakespeare. The
controls consist of an actuating unit in-
side of a flexible wound-wire housing.

ADJUSTMENT

Toalignthe control levers and obtain the
proper pedestal clearance, loosen the
bolts in the phenolite blocks located be-
hindthe control pedestal, Move the cable
housingas required to align each pair of
the control levers and to allow 1/4 inch
pedestal clearance in the full backposi-
tion., Tighten the blocks sufficiently to
prevent the cable housing from slipping,
but avoid over-tightening, which may re-
sult in broken blocks, restricted cable
movement or crushed cable housing.

MIXTURE CONTROL

Adjust the jam nut on the mixture con-
trolrod to have 1/8 inch clearance from
the end of the barrel with the controlin
the closed position,

32

THROTTLE CONTROL

Adjust the jam nut on the throttle con-
trolrod to have 1/8 inch clearance from
the end of the barrel with the control in
the closed position., An initial idle ad-
justment may be made at this time by
holding the throttle arm on the carbure-
tor in the closed position and backing off
the idle adjusting screw until the screw
just leaves the stop, then turn the screw
insevennotches, which will slightly open
the throttle.

MANIFOLD HEAT CONTROL

Adjust the manifold heat control so that
the actuating arm and rod end are 1/16
inch forward of the rear edge of the car-
buretor heat valve casting, and the end of
the control barrel is against the rod jam
nuts, The jamnuts on the rod contact the
barrel and act as a stop for the open po-
sition of the control,

COWL FLAP CONTROL

Adjust the cowl flap control to have 1/4
inch spring back from the closed position,
measuredat the control handle in the pi-
lot's compartment, This is to assure
complete closing and eliminate exces-
sive vibration of the cowl flaps in flight,

Service Note
If the operation is faulty, check the con-

trols for binds caused by sharp bends,
broken outer-housing or over-tightened
supporting clamp. The controls should
never be oiled because dirt and dust will
collectinthe housing causing binding and
excessive wear of the controls. Lubri-
cate the controls with powdered graphite,
by mixing powdered graphite with naptha
and applying along the housing with a
squirt can,
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Insert this page after Page 32.
The paregreph "FULL FEATHERING' ghould be deitetcd and the following inserted:

HIGH RPM SETTING (Constant-Speed Propellers)

In some cases, it is impossible to obtain full engine rpm on the ground: there-
fore, it will be necessary to adjust the governor high-rpm stop by trial and
flight test. Immediately after teke-off, adjust the propeller control to ob-
tein rated, or teke-off, rpm. Do not change the propeller setting, but ease
the throttles back in order to prevent overspeeding of the engines. Land the
eirplane with the propeller control still in the rated rpm position. Turn

the adjusting screw in until it just contacte the flange on the governor con-
trol wheel. One complete turn of the adjusting screw will cheange the engine
speed approximately 25 rpm.
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D18C POWER PLANT

i

D18C Power. Plant

ENGINES

Power is supplied by two Continental
R9A direct drive, nine - cylinder air-
cooled, single - stage blower engines.
Accessories include starter, generator,

Fig. 21 Valve Clearance Adjustment

fuel pump, vacuum pump, and a tachom-
eter generator. Engines are sustained
by dynamic suspension mounts, support-
ed by welded steel tubular frames, which
are attachedtothe main truss of the air-
plane.

VALVE CLEARANCE ADJUSTMENTS

KFan adjustment becomes necessary be-
tween normal overhaul periods, the fol-
lowing procedure is recommended:

1. With the engine cool, remove the
rocker box covers and the front spark
plugs from all the cylinders. Adjust the
valves inthe order of cylinder firing (1-
3-5-7-9-2-4-6-8), Turn the propeller
in the normal direction of rotation until
the desired pistonis at the top dead cen-
ter of its compression stroke.

2. Loosen the adjusting screw-lock-
nut three or four turns, Using a .010
feeler gauge between the valve stem and
the rocker arm roller, set the adjusting
screw so that there is a slight drag on
the feeler gauge. (See Fig. 21)

3. Lock the screw in this position,

33
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tighteningthe locknut with approximate-
ly 275 inch-pounds torque. Recheck the
valve clearance.

4. Reinstall the rocker box covers
and the gaskets. Replace any gaskets
that may be in bad condition, Tighten
the rocker box cover nuts to a torque of
60 to 75 inch-pounds.

Fig. 22 Magneto Breaker Point
Adjustment (Scintilla)

MAGNETO BREAKER POINT ADJUSTMENT
(Scintilla)

The contact points on the Scintilla mag-
neto must be adjustedto open at the prop-
er position of the cam in relation to the
timing marks at the breaker end of the
magneto and not for any fixed clearance
between the contact points. If the points
are breaking at this position, the clear-
~-ance betweenthe points will automatical-
ly be cared for. The adjustment may be
accomplished by turning the propeller
shaft until the timing mark on the dis-
tributor housing anda straightedge placed
on the flat step on the breaker cam is in
alignment with the two marks on the
breaker housing. (See Fig. 22) In this
position the breaker contacts should be
just opening to fire the No. 1 cylinder,
K the straightedge, which has been placed
34

on the flat step <f the breaker cam, is
more than 1/8 inch out of alignment with
the markings on the breaker housing, the
contact points should be adjusted so that
they open when the straightedge is in a-
lignment with the marks., To make this
adjustment, hold the cam in alignment,
as indicated by the straightedge; loosen
the twolocking screws inthe plates which
hold the breaker in place, and adjust the
opening of the breaker contacts with the
eccentricadjustingscrew, After the ad-
justment has been made, tighten the two
locking screws.

TIMING MAGNETOS TO ENGINE

The magnetos must be timedto the engine
so that the right magneto fires the front
plugs at 29° before top dead center and
the left magneto is timed to the engine to
firethe rear plugs when the piston is 26°

before top dead center., Remove one
spark plug from each cylinder. Install
any suitable top dead center indicator in
the front spark plug bushing of No, 1 cyl-
inder. Secure a pointer on the propeller
shaft, the propeller hub, or the propeller
spinner, The No. 1 cylinder must be on
the compression stroke. Both the valves

Fig. 23 Di8C Engine Timing Template
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(intake and exhaust) will be closed. If
the topdead center indicator is connected
through a light, turn the propeller in the
normal direction of rotation until the in-
dicator light just flashes on, then mark
a line on the thrust bearing cover un-
der the pointer., Continue turning the
propeller in the same direction until the
indicator.light goes off, then mark an-
other line on the cover. Make a line e-
quidistant between the two lines, Turn
the propeller shaft until the pointer lines
up withthe center mark., The No., 1l cyl -
inder is now on top dead center. Attach
a timing template (See Fig. 23) to the
thrust bearing cover. Line up the tim-
ing pointer (do not turn the propeller)
with the top dead center (TC) mark on
the template. Then turn the propeller
about 90° opposite the normal direction
of rotation. Insert a .0015 feeler gauge
between the points on each magneto.
Turn the propeller shaft in the normal
direction of rotation until a very slight
pull will move the feeler gauge on the
right magneto. At this point, the timing
pointer should line up with the S.A. mark
on the right magneto or 29° on the tem-
plate. Continue to turn the propeller
untilthe feeler gauge between the points
of the left magneto is loosened. The
pointer should then line up with the S.A.
mark for the left magneto or 26° on the
template. If the feeler gauge shows that
either magneto is not timed properly,
loosen the nuts holding the magneto to
the rear case and rotate the magnetoin
the desired direction. The magneto,in
most cases, canbe rotated on the mount-
ing studs sufficiently to pick up slight
timing discrepancies. If however, it is
necessaryto remove the magneto, it may
be reinstalled in the following manner:

1. SettheNo. 1 cylinderat 29° B.T.C.
2. Holdthe right magneto by the base.
3. Rotatethe magneto drive shaft un-
tilthe timing marks onthe magneto hous-
ing are in alignment with the straight-

£ 4

edge placed onthe flat steps of the break-
er cam,

4. Holding the magneto frame and the
gear, insert the driven magneto splined
member into the female splined member
of the engine.

5. Installthe washer and the nuts just
snug enoughto prevent accidental move-
ment of the magneto,

6. Insert the feeler gauge or the tim-
ing light across the points.

7. Rotate the magneto in the direc-
tionnecessaryto loosen the .0015 feeler
gauge or until the light goes out.

8. Tighten and safety the magneto
mount nuts.

9. Duplicate the above steps for the
left magneto except set the No. 1 piston
at 26° B,T.C.

Service Note

A timing light may be used instead of a
feeler gauge to show the breaker point
openings. IFor the DI18C timing tem-

plate, See Appendix, Figure 90,

Fig. 24 Carburetor Idling
Adjustments
CARBURETOR IDLING ADJUSTMENTS

All carburetors incorporate an idle mix-
ture adjustment to provide for smooth
engine operation at idling speed under
varying atmospheric conditions andal-
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titude changes. The carburetor idling
adjustment should be made whenevera
carburetor is installed, and whenever
rough engine operationis experienced at
low RPM. The rotation of theairplane
to the direction of the prevailing wind
will have an effect upon the propeller
load and on its RPM, so it may bead-
visableto make the idle setting with the
airplane crosswind. To make thisad-
justment, proceed as follows after the
engine has beenthoroughly warmed: (See
Fig., 24)

1. Check the magnetos in the usual
manner. Ifthe RPM ‘drop off’ is exces-
sive, check for fouled spark plugs. If
the RPM drop is normal, proceed with
the idle adjustment,

2. Close the throttle to idle at ap-
proximately 600 RPM, If the RPM in-
creases appreciably after a change in the
idle mixture adjustment during the suc-
ceeding steps, readjust the closed throt-
tle stop to restore the desired RPM.,

3. When the speed has been stabi-
lized, move the mixture control lever
momentarily, but with a smooth, steady
pull, into the ‘idle cut-off' positionand
observe the tachometer for any change
in the RPM during the leaning process.
Caution should be exercised to return the
mixture control to the ‘auto-rich® posi-
tion before the engine cuts out. An in-
crease of morethan 10 RPM while ‘lean-
ing out' indicates an excessively rich
idle adjustment. An immediatedecrease
in the RPM (not preceded by a momen-
tary increase) indicates the idle adjust-
ment is too lean.

4. If steps 2 and 3 indicate that the
idle adjustment is too rich or too lean,
turnthe idle adjustment one or two notch-
es in the direction required for correc-
tion, and check this new position by re-
peating steps 2 and 3. Make the addition-
aladjustments as necessaryuntila check
with steps 2and 3 result in a momentary
‘pick up’ of approximately 5 RPM (never
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more than 10 RPM).

5. Each time that the adjustment is
changed, the engine should be run upto
2000 RPMtoclearthe spark plugs before
proceeding with the RPM check.

6. Make the final adjustment of the
throttle stop to obtain an idling RPM of
450 with the throttle closed.

7. This method aims at a setting that
will obtain the maximum RPM with the
minimum manifold pressure. In case
the setting does not remain stable, check
the idle linkage of which anylooseness
would cause erratic idling. In allcases

allowance should be made for the effect
of weather conditions upon the idle ad-
justment,

Fig. 25 Fuel Pressure Adjusiment

FUEL PRESSURE ADJUSTMENT

The fuel pressure adjustment screw is
incorporated with the fuel pressure re-
lief valve, which is located on the fuel
pump. (See Fig. 25) The adjustment

should be made as follows:

1. Remove the cap covering the ad-

justment screw.
2. Operate the engine at 1800 RPM
and turn the adjusting screw until 12
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. pounds pressure is registered on the fuel
pressure gauge. Be sure that the lock
on the screw is in one of the retaining
slots after making the adjustment.

3. Replace the cap and safety.

OIL PRESSURE ADJUSTMENT

The o0il adjustment screw is located at
the oil pressure relief valve. (See Fig.
26) Make the adjustments as follows:

1. Removethe capfrom the oil pres-
sure relief valve and loosen the locknut
on the adjusting screw.

Fig. 26 0il Pressure Adjustment

2. Operate the engine at 1800 RPM
with the oil temperature at 156° F,

3. Set the adjustment screw until 75
pounds pressure is registered at the
0il pressure gauge. Turn the adjusting
screw clockwise to increase the pres-
sure, and counterclockwise to decrease
the pressure.

4, Tighten the locknut, replace the
cap, and safety.

PROPELLER

Hamilton Standard Hydromatic Propel-
lers are used on the airplane. The hy-

dromatic propellers are controlled by
governors which maintain the RPM set-
ting as selected by the pilot, The hy-
dromatic propeller employs an electric
motor driven oil pump to build up the
auxiliary pressure necessary for feath-
ering and unfeathering the propeller.
The feathering pumpis a Hamilton Stand-
ard No. 66094-1.

GOVERNORS

The Hydromatic propeller governor con-
sists of a gear pump, which boosts the
pressure of the oil taken from the en-
gine lubrication system, a valve which
allows pressurized oil to shunt out the
governor during feathering and unfeath-
eringand a relief valve which limits the
output of the gear pump. Consult the
manufacturer’s manual for overhaul pro-
cedures.

Adjustments

2% Governor
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GOVERNOR ADJUSTMENTS

The maximum RPM setting (2300) is reg-
ulatedbythe contact between a bracket
type stop on the pulley and the high RPM
adjustment on the head. Moving the stop
from one hole to an adjacent hole varies
the maximum governing speed, approxi-
mately 250 RPM., The adjustment screw
is located in the tapped boss on the
head. One complete turn of the screw,
will change the setting approximately 25
RPM., Thetablockplate, located between
the boss and the securing nut, locks the
adjustment screw to the head. (See Fig.
27)

ENGINE CONTROLS

Controls used for the engines are Ameri-
canChainand cable or Shakespeare, con-
sisting of an actuating unit inside of a
flexible wound-wire housing. The con-
trol may be removed by disconnecting
the ends, loosening the supporting blocks
and pulling the control out.

38

ADJUSTMENT

To -align the control levers and obtain
the proper pedestal clearance, loosen
the bolts inthe phenolite blocks behind the
control pedestal. Movethe cable housing
as required to align each pair of control
levers to allow 1/4 inch pedestal clear-
ance in the full back position., Tighten
the blocks sufficiently to prevent the cable
housing from slipping, but avoid over-
tightening, which may result in broken
blocks, restricted cable movement or
crushed cable housing.

Service Note

Ifthe operation is faulty, check the con-
trols for binds caused by sharp bends,
broken outer-housing or over-tightened
supporting clamps. The controls should
never be oiled since dirt and dust will
collect in the housing and cause binding
and excessive wear of the controls. Lub-
ricate the controls with powdered graph-
ite, by mixing powdered graphite with
naptha and applying along housing with
a squirt can,
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Insert this page after Page 38.
The fellowing paragraph is added after "GOVERNCOR ADJUSTMENTS".
FULL FEATHERING (Hydromatic Propellers)

Ad Just the proveller governor control so that the pulley on the governor hits
the external stop and lacks 1/16 inch of hitting the internal stop.
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LANDING GEAR SYSTEM

loaded, disc type,

unit to protect the system from

operating with an overload and to ab-

sorb the shock of sudden starting and

stopping. A disengaging clutch operated
from the pilot’s compartment, releases
the motor and gear unit from the system

traction slide is operated by cables con-
for manual operation.

nected to a chain drive at the motor as-
overload clutch is installed in the motor

sembly. A spring

drive

oil type shock absorb-

ers and are simultaneously retracted,

either electrically or by an auxiliary
handcrank., The main wheels are e-

(See Fig. 28) The three units are e-
quipped with hydraulic brakes.

The landing gear system consists of two
forward main wheels and a tail wheel
quipped with air

The landing gear clutch pedal is located
onthe floor tothe left side of the control
pedestal and is connected to the landing

LANDING GEAR CLUTCH CABLE

An electric motor, dfiving an irrevers-
ible gear, furnishes power for the re-
traction of the landing gear. Torque
shafts connect the motor assembly to

the chain-driven slides in each of the
mainwheel nacelles. The tail wheel re-

RETRACTION MECHANISM

39



(I?eec Itcra“

gear clutch arm by the landing gear
cable. The landing gear clutch arm

disengages the retract mechanism from
the landing gear motor and gear box,
allowing the landing gear to be operated
manually,

29 Landing Gear Clutch Cable
Adjustment

LANDING GEAR CLUTCH ADJUSTMENT

To adjust the clutch cable length, hold
the clutch pedal in the extreme aft posi-
tion, Pull the top of the clutch arm to
the left and place the bolt on the cable
1/16 + 1/32 of an inch distant from the
clutch arm (See Fig. 29) Tighten the
bolt securely and safety. Actuate the
clutch pedalseveral times and check the
bolt for slippage.

Fig,

OVERLOAD CLUTCH ADJUSTMENT
The adjustment of the overload clutch
is checked witha spring-scale connected
to the handcrank. The adjustment is
made in the following manner:

1. Place jacks under the airplane
and raise untilthe wheels clearthe floor,
then retract the gear.

2. Engage and pull the handcrank (in
the direction to retract the gear), push
and disengage the foot pedal. Then crank
the gear down until the bungee cords
offset the weight of the gear.

3. Remove the foot from the pedal to

40

Fig. 30 Landing Gear Overload
Clutch Adjustment

re-engage the clutch teeth, :

4. Setthe handcrank handle forward,
with teeth engaged to the landing gear
sprocket, hook the large spring-scale
tothehandle at an angle of 90° from the
floor.,

5. Pull up steadily on the scale until
the clutch slips, which should be at a
readingof 130 + 10 pounds, If the clutch
does not slip within the allowable scale
reading, an adjustment should be made.

6. Remove the wraplock and the dust
cover from the clutch housing and loos-
en the lock screw in the tension nut.
(See Fig. 30) To increase the clutch ten-
sion, tightenthe tension nut; to decrease,

Fig.

31 Landing Gear Overload
Clutch Adjustment
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loosen the tension nut, (See Fig. 31)
(The overload clutch wrench, Part No.
180131 is provided with the airplane.)

7. Tighten the lockscrew in the ten-
sion nut and safety.
cover and install the wrap lock.

Fig. 32 Landing Gear Chain
Adjustment

MAIN LANDING GEAR CHAIN ADJUSTMENT
To obtain the proper tension on the re-

tract chains and to synchronize the main
gears, perform the following steps:

1. Place jacks under the airplane
and raise the airplane until the wheels
have cleared the floor.

2. Raise the gear up with the hand-
crank approximately four or five inches
from the lower stop. The measurement
from the lower stop must be the same
on each slide,

3, If they are not the same equalize
the slides by changing the adjustmentat
the eyebolts. The slide may be raised
by tightening the chain at the upper eye-
bolt and loosening the chains at the low-
er eyebolt, To lower the slide, loosen
the chainatthe upper eyebolt and tighten
the opposite eyebolt. (See Fig. 32)

4. Check the chain tension by pres-
sing the lower chain to the upper with
the thumb and forefinger. Satisfactory

Replace the dust

tension is indicated if the chains will
barely touch. (See Fig. 33)

5. Tension on the chain may be in-
creasedbytightening it at the upper and
lower eyebolts of the slide, or the ten-
sion may be relieved by the opposite
procedure. In either case the chain
must be adjusted the same amount at
each eyebolttomaintain synchronization.,

Service Note

The retract chains should be checked at
regular intervals for possible wear.
Check the measurement of thirty -six
links from the center of the link pins,
The measurement shouldbe 18 to 18-1/8
inches, Ifover 18-1/8 inches, the chain
should be replaced.

Fig. 33 Landing Gear Chain Tension

LIMIT SWITCH ADJUSTMENT

The lower limit switch, located in the left
nacelle, is adjusted by resetting the lock-
ing nuts on the threaded barrel of the
switch:

1. Place jacks under the jack points
and raise theairplane untilit has cleared
the floor.

2. Loosen the locknuts on the lower
limit switch until the plunger is free
from the lug on the slide. Then tighten

41
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Fig. 34 Lower Limit Switch
Adjustment

the upper nut, untilthe switch just clicks.
Lock the switch in this location. (See
Fig. 34)

3. Manually retractthe gear approx-
imately one inch. Then extend the gear,
making sure that the lug is actuating
the limit switch sufficiently to make the
switch click (open circuit). Operate the
gear electrically and make minor ad-
justments as necessary.

ig. 35 Upper Limit Switch
42 Adjustment

Service Note

The landing gear motor has a dynamic
brake circuit, which stops the electric
motor immediately, when either limit
switch is actuated.

The upper limit switch is mounted on a
truss tube nearthe top of the left nacelle,
The switch is operated by the camming
action of the actuator lug mounted on
the slide assembly. The actuator lug is
slotted to permit minor adjustments of
the upper travel limit; major travel ad-
justments require relocationof the switch
mounting bracket. Adjust the upper lim-
it switch to obtain a distance of 1/16 to
1/8 inch between the slide and the upper
stop. (See Fig. 35)

Fig. 36 Safety Switch Adjustment

SAFETY SWITCH ADJUSTMENT

The landing gear safety switch is located
on the left shock strut and may be ad-
justed as follows:

1. Place jacks under the jack points
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and raise the airplane to clear the floor.

2. Measure down 1/2 inch from the
top of the polished piston and mark with
a piece of tape. (See Fig. 36)

3. Raisethe wheel with a small jack,
compressing the piston, until the tape is
even with the lower edge of the cylinder.

4. Adjustthe bolt on the switch actu-
ator bracket so that the switch is actuat-
ed as the piston passes this mark,

TAIL WHEEL CABLE ADJUSTMENT

The tail wheel retracts simultanously
withthe main landing gear. Its travelis
regulated by adjusting the cable turn-
buckles inthe tail section of the airplane.
To adjust the turnbuckles:

1. Raisethe airplane with jacks until
all the wheels have cleared the floor,

2. Check the landing gear to be sure
it is in the fully extended position.

- 3. Adjusttheupper retract cable to a
tension of 70 pounds. This should
place the tail wheel slide firmlyagainst
the lower stop. Adjust the lower cable to
a tension of 50 i 55) pounds,

Service Note

Thetail wheel retract cables are attached
to the slide assembly by a special dural
bolt which will shear, if the tail wheel
should jam, permitting the main gearto
operate, This bolt should not be re-
placed with a steel bolt,

SHOCK ABSORBER ASSEMBLIES

MAIN SHOCK STRUT

The Beech manufactured landing gear
uses an air-oil type shock absorber (See
Fig.37). Thetorque knees, interconnect-
ingthe main cylinder and the piston, hold
the main wheel in alignment, Thebear-
ing caps, securing the axle to the strut
fork,arenot interchangeable. The mark-
ings are stamped on the four caps,and
onthe corresponding location on the strut,
to designate their location.

Fig. 37 Main Landing Gear Shock Absorber

TAIL WHEEL SHOCK STRUT

The tail wheel shock strut is of the air-
oil type, using AAF 3580D or AN-VV-0-
366b red color hydraulic fluid, The up-
per fitting of the strut is attached to the
slide assembly, and the lower fitting at-
taches to the tail-wheel fork brace as-
sembly, 43
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Fig. 38 Main Wheel Balance Mark
WHEELS

MAIN WHEELS

The Goodyear split wheel is statically
balanced and marked to indicate the lo-
cation of the two balanced halves in re-
lationto each other, which insures prop-
erbalance,when reassembling. A black
line, painted on each half of the wheel,
serves as a matching point for reassem-
bling. (See Fig. 38) The outboard half
is provided with an extended flange e-
quipped with hardened steel drive keys,
to accommodate the slots, in the brake
disc. The tapered roller bearings are
seated in hardened steel cones.

WHEEL AND TIRE INSTALLATION
Before installing the tire on the wheel,
the wheel must be assembled with the
balance mark of each section aligned
with each other. Synthetic tubes and the
inside of the synthetic tires must be
coated with a vegetable oil soap for in-
creased life ofboththe tire and the tube.
To install the wheel assembly perform
44

the following:

1. Install the steel disc in the brake
housing and place the axle in the wheel
(See Fig. 39).

2. Slide the slots of the wheel brake
disc onto the wheel drive keys.

3. Adjust the bearing retaining nut
untilthe axle assembly no longer turns,
then back the nut off until the assembly
rotates freely.

Service Note

Tire slippage may be checked by com-
paring the red line on the outboard side
of the wheel flange with the mark on the
tire. Completely deflate the tube before
disassemblingthe wheel or changing the
tire. Do not over-tighten bearings as
this may result in a cracked bearing or
wheel.

TIRE MOUNTING AND DISMOUNTING

The following information is given to
facilitate mounting and dismounting of
thetires as quickly as possible. Methods
for the proper and safe use of tools to
prevent damage to the casing, tube, and

Fig. 39 Brake and Axle Assembly in Wheel
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Insert this page after Page Lk.
In the descriptive paragreph "MAIN WHEELS," the following should be added:

On later model airplenes the two helves of the split wheel are individually

statically and dyneamicelly balenced. On this newer type wheel, there is no
marking on the wheel helves. As each wheel section is balanced separately,

it is not necessary to match them for reassembly.
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wheel are also included:

NOTE: Before mounting any tire ona wheel,
make sure there are no cracked or damaged
parts. Burrs ornicks in the wheel should
be removed witha file, to prevent any pos—
sible damage tothe tire or tube. The tire
and tube should be carefully inspected for
damage or signs of possible failure.

Use no lubricants on the tire beads or on
the bead seats of the wheel since it may
result inslippage of the tire on the wheel.
Tire talc will facilitate mounting and pre-
vent chafing of the tube in the tire.

To properly seat the tire beads and to
remove wrinkles and prevent pinching
of the tube, completely inflate and deflate
the tire several times before finally in-
flating it to the correct pressure. This
also aids in eliminating the possibility
of one portion of the tube being stretched
more than the balance of the tube, thus
helping to prevent thinning out of the
tube in one area.

WARNING: Before dismounting the tires, al-
ways be sure the tire iscompletely deflat-

ed.

NOTE: Care should be exercised not to
injure the beads of the tire or the re;a—
tively soft metal of the wheel. Fven with
approved tools, extreme care must be taken.

DISMOUNTING TIRES

1. Remove the valve core and fully
deflate the tube,

2. Lay the tire flat and break the
beads loose from both rim flanges., Usu-
ally this canbe accomplished (See Fig.
40) by driving a flat tire iron between
the rim flange and the bead or by push-
ing against the sidewall of the tire near
the bead with the hands or the feet. A
combination of these methods can also
be used.

NOTE: Special tire irons may also be used
where beads are frozen to the flanges and

Fig. 40 Dismounting Tire

the above methods do not properlyloosen
them.

3. Remove the locknuts (See Fig. 41)
from the wheel and pull out bothparts
of the wheel from the tire.

.
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Fig. 41 Removing Locking Nuts
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Fig. 42 Tube Insertion and Inflation

MOUNTING TIRES

1. Withthe tube entirelydeflated, in-
sert it in the tire (folding makes this
easier, particularly in small diameter
tires), and inflate until the tube is just
rounded out. The valve core shouldbe
in the valve during this operation (See
Fig. 42).

2. Insert the valve hole section of
the wheel into the tire, pushing the valve
through the valve hole in the wheel (See
Fig. 43).

3. Insertthe other side of the wheel,

46

holding the valve in position.

NOTE: care should be used not to pinch
the tube between the wheel sections.

4. Install the locking nuts and tight-
en them securely with equal torque.

5. Inflate the tube to approximately
30 pounds and installthe valve cap. After
the tire and wheel are installed on the
airplane, inflate the tire until the center-
line of the axle is 13 inches above the
ground. Tighten the valve cap, finger
tight.

Fig. 43 Assembling Tire and Tube to
Kheel Section
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Insert this page after Page 46.
Step 4 in the parsgraph "MOUNTING TIRES" should read as follows:

4. Install the bolts snd the retaining nuts and torque to 175 inch-pounds.
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Insert this page after Page L6GA.

The second peregraph under "BRAKE SYSTEM," concerning parking brakes should
read as follows:

The parking breake handle is located on the control pedestal. Separate park-
ing breke control velves are interconnected between the pilot's master cylinder
fluid lines and wheel brakes. Application of the perking breke requires op-
eration of the pilot's toe brakes to pressurize the system, pulling out the
parking brake handle and holding it, releasing the brake pedals and then the
parking brake handle. This will set the parking brakes. To release, elther
depress the pilot's toe brake pedals or push in the parking brake handle.
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BRAKE SYSTEM

The hydraulic brake system consists of
Goodyear single disc brakes operated by
dual,toe-brake controls, The toe-brake
pedals actuate individual master cylin-
ders by means of toggle-action linkage
assemblies, Dual fluid lines connect the
pilot's and co-pilot's master cylinders
to the wheel brakes. Shuttle valves are
installed at the inlet of each brake hous-
ingto close the opposite brake line when
either the pilot’s or co-pilot’s brake ped-
als are operated,

The parking brake handle is located on
the control pedestal. Separate parking
brake control valves are interconnected
betweenthe pilot's master cylinder fluid
lines and wheel brakes. Application of

Fig. 44 Brake Assembly Cutaway

the parking brakes requires operation of
the pilot’s toe-brake to pressurize the
system. Then by pulling the parking
brake handle and turning to lock, the
parking brakes are set, To release,
compress the pilot's toe-brake pedals,
turn parking brake handle and push in,
Release toe~brake pedals.

NOTE: With parking broke set, it is im-
possible toapply additional pressure to
brake system by pumping toe brakes. To
apply additional brakes with parking
brake engaged, it is necessaryto release
parking brake and pump pedals. After
sufficient pressure has been pumped up,
reset parking brake.

BRAKE ASSEMBLY

The Goodyear single disc brake assem-
bly, located on each main landing gear
wheel, consists of two main parts: the
housing assembly and the disc. The
housing assembly contains three pres-
sure cylinders, each equipped with a
piston assembly and movable circular
segment lining. (See Fig. 44) As the
brakes are depressed,the hydraulic fluid
pressurizes the cylinders simultaneous-
ly, causing the pistons in the cylinders
to press the linings against the steel
disc. The disc is then forced laterally
against the stationary circular segment
linings on the opposite side of the hous-
ing, causing braking action on the disc.

ADJUSTMENT (Brake Assembly)
The Goodyear disc brake is a self-com-

pensating type. This eliminates lining
clearance adjustment. An increased
volume of fluid between the cylinder head
and piston compensates for lining wear
during the life of the brake lining. Brake
pedals require no adjustment but re-
main constant regardless of lining wear.
Brake pedal setting can be changed at
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the attaching brake rod clevis,

Fig. 45 Determining Lining Wear

DETERMINING LINING WEAR (Fig. 45)
The brake lining wear is indicated by
the positionofthe adjusting pin. Exces-
sively worn linings are indicated when
the adjusting pin is almost flush with
the adjusting pin packing nut. The fol-
lowing procedure is recommended for
checking the wear of individual seg-
ments: A maximum clearance is speci-
fied for checking the wear on the in-
board lining, This requires a feeler
gauge of .375 inch thickness, With the
brakes applied, insert the feeler gauge
between the outboard housing and the
steel disc at the center of the brake
housing nearthe wheel hub, If the gauge
canbe inserted, the inboard linings are
worn thin and are not considered safe
for further use. Ifthe feeler gauge can-
not be inserted, continued service of the
lining is recommended. If the visible
thickness of the outboard linings is 1/16
inch or less, replacement is necessary.
A 1/16inchthickness guage may be held
against the face of the steel disc and vis-
ual reference madeasa comparison, The
stationary lining within the wheel is re-
ferred to as the inboard lining,
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REPLACEMENT OF BRAKE UNIT PARTS
When obvious leakage is noted around the

adjusting pin, it will be necessaryto check
the torque, (25 inch pounds), on the ad-
justing pin packing nut, (See Fig. 46) If
leakage continues the adjusting pin pack-
ing gasket must be replaced. The bra‘k?
cylinders must be disassembled for O
ring seal replacement or other obvious
trouble. All seals should be replaced if

Fig. 46 Brake Packing Nut Torque
Adjustment

damaged, shrunk, or found to be leaking.
The brake piston dust seal should be re-
placed if worn. Damaged parts must be
replaced.

REPLACEMENT OF BRAKELININGSOR DISC
Kthe brake linings are excessively worn,
replacement is necessary. The steel disc
should be replaced if it is found to be
warped or dished, Either replacement
will require the following disassembly:

1. Remove the wheel assembly from
the shock strut fork., (Use AT506 wrench)
It will not be necessary to remove brake
lines if wheel assembly and lines are
handled carefully., Removing the lines



MODEL D18S AND D18C MAINTENANCE MANUAL

Insert this page after Page 48.

The 25 inch-pound torque on the adjusting pin packing nut of the Goodyear
single-disc brake listed under "REPLACEMENT OF BRAKE UNIT PARTS" should read
"(25 foot-pounds)" or "(300 inch-pounds)". This setting should be used on
all D18S and D18C brake assemblies.
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Insert this page efter Page 48A. .

The 25 inch-pound torque celled out in parsgraph on "REASSEMBLING (BRAKE)"
should read "25 foot-pounds” or "300 inch-pounds".
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will necessitate bleeding the system.

2, Remove the brake axle from the
wheel,

3. Removethe floating steeldisc from
the brake housing slot, allowing the brake
segments to fall free.

Toinstalldiscand brake segments, place
the lining segments in the piston side of
the housing cavities first, then install
lining segments in the stationary side of
the brake housing; hold them apart, and
place the steel disc between the linings.
Tokeep the linings apart while inserting
the disc, place a piece of rubber tubing
of suitable size, between the linings. Re-
move the tube as the disc is inserted in
the slot.

DISASSEMBLY OF BRAKE UNITS
Disassembly of brake units may be ac-
complished by uncoupling the dual hy-
dra 1lic lines from the shuttle valve at
the brake inlet port. (Place the free
lines ina clean glass receptacle to drain
the system.) Remove the cylinder head
bleeder screwand lockring, back off the
adjusting pin packing nut and pull the
cylinder head and piston free. Removal
of the pistonhead lockring will allow the
piston to be disassembled for removal
of the adjusting pin, movable plate, and
spring. Replace damaged seals or parts
and flush lines and supply tank; wash all
parts with alcohol.,

REASSEMBLING (Brake)

Reassembling consists of lubricating
the cylinder walls and dipping the ‘O’
ring seals in hydraulic fluid, installing
the ‘O’ ring seals on the piston and cyl-
inder head, and installing a dust seal
feltin the piston. Replace the piston in
the cylinder, install and properlyseat
the cylinder head below the lockring po-
sition, replace the lockring and bleeder
screw, Replace the adjusting pin pack-
ing washer, gasket, and nuts using25
inch pounds torque on the packing nut.

The cylinder head should beheld station-
ary during torquing operation. Care
should be taken to properly seat the
lockringinthe groove. Bleeder screws
must be set at the top position, in each
cylinder, to insure positive release of
trappedairinthe brake cylinder. Bleed
the systemand applythe brakes to check
for proper operation of the system. Safe-
ty all bleeder head screws.

Service Note

Glazedbrake linings, worn slightly, are
considered serviceable. Spongy pedal
actionindicates air inthe lines and brake
assemblies making it necessary to bleed
the system. Check the reservoir for
sufficient fluid supply by visible inspec-
tion (2'' from the top). Blow foreign
particles and dirt out of the brake hous-
ing with compressedair. Washthe brake
pistonseals and all the brake parts with
denaturedalcohol or petroleum base hy-
draulic fluid only. Extreme care must
betakento preventdirt or other particles
from entering into the system. Should
this occur, locked or dragging brakes
may result, Brakes should be checked
over carefully, for corrosion or broken
parts, during inspection periods. All
lines and connections should be inspected
for indications of leakage and security.

MASTER CYLINDERS

The master cylinders are of the compen-
sating barreltype, (See Fig. 47) designed
tomaintain constant and correct volume
of fluid in the system. Small amounts of
fluid lost through leakage is automatical-
ly replaced. The piston and cylinder,
actuated bythe mechanical linkage, pres-
surizesthe fluid in the chamber, the dual
lines, andthe wheelbrake cylinders. The
seals in the master cylinders insure
positive fluid pressure and prevent leak-
age. The main spring in each master
cylinder provides for the return of the
pistonand the toe-brake assembly. The
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Fig. 47 Cutaway View of Master. Cylinders

cylinders actuate in the toggle-action
linkages, below the pilot’s compartment
floorboards, and receive a direct supply
of hydraulic fluid from a reservoir tank
located onthe aft side of bulkhead No. 3.

REPLACEMENT OF THE MASTERCYLINDER
SEALS

To replace the seals, it will be neces-
sarytodisassemble the master cylinder.
Drainthe systemand disconnect the cyl-
inder from the toggle linkage and lines.
Removethe rubber dust cover and lock~
ring, then remove the washer, piston,
seal, and spring from the barrel of the
cylinder. Wash and clean the cylinder
and parts withalcohol or equivalent, Re-
placealldamaged parts. To reassemble
the master cylinder, lubricate the seals
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andthe cylinder barrel with brake fluid.
Install the spring with the spring cap
resting in the cup end of the seal, and
replace the piston with the notched end
ofthe piston against the back of the pis-
ton seal. Snap the lockring in place and
replace the dust cover. Adjust the cyl-
inder in the brake linkage, to insure the
piston cup clearing the compensating
port when in the full back or neutral po-
sition. Bleed the brake system andfill
the reservoir tank within two inches of
the top. Check the brakes for proper
operation,

MASTER CYLINDER LINKAGE ADJUSTMENT
To limit the down travel of the master
cylinder, adjust the bolt stop on the tog-
glearm. (SeeFig. 48) Loosen the lock-
nut, and turn the bolt until it is 3 inch
out from the toggle arm. Tighten the
locknut against the toggle arm. Actuate
the linkage to check for over travel of
the master cylinder, which would cause
the linkage to lock in the down position.
In case of over travel, the 3 inch dimen-
sion may be increased.

TOE-BRAKE PEDAL ADJUSTMENT

The toe-brake pedal adjustment is lo-
cated at the attaching point of the brake
rod to the toe-brake pedal. (See Fig. 49
for the correct points to align whenad-
justing the toe-brake pedal.) The toe-
brake pedal is set at 90° to the floor-
boards with the rudder pedals inneutral
position. A pin may be installed between
the rudder pedals to hold them inneutral
position,

Service Note

The flexible boot dust protectors on the
master cylinders, should be replaced, if
worn or damaged. Weak or broken re-
turn springs should be replaced, and
seals inspected for damage if leakage at
the master cylinders is noted. No lubri-
cation is necessary on the brakes. Im-
proper fluid will rapidly deteriorate the
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Fig. 48 Master Cylinder Linkage Adjustment

seals of both the brake and master cyl-
inders. If improper fluid is used, flush
the systemand replaceallthe seals. The
correct fluid to be used with synthetic
seals is AAF 3580D or AN-VV-0-366b.

SHUTTLE VALVES

The valves, located at the inlet port of
each brake housing, shuttle the brake
operation between the pilot’s and co-
pilot’s brake system. The small pistons,
sliding back and forth, prevent the flow
of the fluid to the inoperative brake and
master cylinders (See Fig. 50).

Service Note

I evidence of internal leakage is indi-
cated, the shuttle valve should be disas-
sembled and the seals replaced if worn
or deteriorated. Internal leakage is in-
dicated bythe gradual loss of brake fluid

Fig. 49 Toe Brake Pedal Adjustment
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Fig. 50 Cutaway View of Shuttle Valve

pressure.

PARKING BRAKE VALVES

Twovalves are located below the pilot’s
floorboards, to the right of the pilot's
master cylinder linkage. These valves
are the lever type and are actuated si-
multaneously by pulling out on the park-
ing brake handle, (See Fig. 51) which
serves to lock pressure in the pilot’s

Fig. 51 Cutaway View of Parking Brake
52 Valve

brake lines.

Service Note

Ifthe parking brake pressure should fail,
the valves should be checked for internal
and external leakage. The seals must be
replaced if worn or deteriorated.

BRAKE BLEEDING

The following procedure is recommended
as the most satisfactory method of bleed-

ing trapped air from the brake system
(See Fig, 52).

EQUIPMENT (Brake Bleeding)

1. Pressure pot (2 or 3 gallons ca-
pacity) equipped with a shut-off valve
and a pressure gauge.

2. Fluid supply hose (approximately
10 feet in length).

3. Bleeder hose and adapter (approx-
imately 2 feet in length) to fit over the
bleeder adapter.

4. Fluid receptacles (approximately
1 gallon capacity).

PROCEDURE (Brake Bleeding)

1. Disconnect the brake fluid supply
line at the main reservoir. Connect the
pressure pot hose to the fluid. supply
line.

2, With a hand air pump, applya
pressure of 40 pounds per square inch to
the pot.

3. Attachthe adapter and the bleeder
hosetothe left wheel brake bleeder port.
Place the hose into the fluid receptacle
and open the bleeder port.

4, Turn on the pressure pot and al-
low the fluid to flow for a few minutes.
Pump the pilot’s and then the co-pilot's
left toe-brake pedals forcing the fluid
through the left brake system. Close
the bleeder port and operate the pilct's
left toe-brake several times in order
to open the shuttle valve to the pilot’s
brake line.



Fig. 52 Braoke Bleeding Diagram

5. Withthe bleeder port closed, pump
the pilot’s left toe-brake and actuate the
parking brake. Release toe-brakes and
allow the parking brake to hold the brake
fluid pressure. Then compress the toe-
brake and release the parking brake,
open the bleeder port and allow the fluid
to flow,

6. Place a low flat container under
the brake housing, Then with the bleed-
er port slightly open, loosen or remove
the lower bleeder screw and allow the
fluid to flow until air bubbles are no
longer visible. Pump the pilot's and co-
pilot’s left toe-brake while the lower

screw is loose or removed. Close the
lower bleeder screw, Thenloosen or re-
move the second and third bleeder screws
and allow the fluid to flow until air bub-
bles are no longer visible. Tighten the
bleeder screws and the main bleeding
port. Pumpthe pilot's and co-pilot’s left
toe-brake, if the pedal pressure is firm
the left brake system is satisfactorily
bled.

7. The pilot’s and co-pilot's right
brake system is bled in the same man-
ner as described for the pilot's and co-
pilot's left brake system. Maintain a
pressure of 40 pounds throughout the
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Fig. 53 Master Cylinder Clevis Adjustment

bleeding procedure.

8. Upon the completion of the bleed-
ing, check the brake operation. The
wheels should hold firmly and evenly,
The toe-pedals should require equal op-
erating pressure and should be free of all
sponginess. The brake fluid pressure
may be adjusted at the master cylinder

rod. The normal setting is with 5 to 7

complete threads showing. (See Fig. 53)
Tovary, the brake fluid pressure loosen
the lock nut on the piston rod terminal.
Turning the piston rod in will decrease
the pressure, turning the piston rod out
will increase the pressure. Seven com-
plete threads showing is the maximum
setting,

LANDING GEAR DOORS

The landing gear doors cover the wheel
wells when the landing gear is in the re-
tracted position, The doors should oper-
ate freely and fit snugly enough so as to
avoid excessive vibration. The landing
gear doors, for the DI18S, are adjusted
by varyingthe length of the actuating rods
whichareattached to the shock strut and
the door. The DI8C landing gear doors
are adjusted by varying the length of the
actuating arms and the proper position-
ing of the striker and the stops.

LANDING GEAR DOOR ADJUSTMENT
To properlyadjust the D18S landing gear
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door, (See Fig. 54) see that the doors fit
snugly when retracted and clear approx-
imately 1/8 inch at the center when
closed. Adjust the linkage to cause a
slight bow in the door (approximately
1/8 inch) with the gear fully retracted.
This will eliminate vibration in flight.
However, the bolts in the attaching link-
age should not be tightened to impair free
action of the linkage.

Toproperlyadjustthe D18C landing gear-
doors, (See Fig. 55) disconnect the land-
ing gear doors from the actuating arms;
ther retract the landing gear to permit
the striker, mounted on the shock strut,
to just contact the actuating mechanism.
Adjust the striker inboard or outboard
as required to properly center it in the
latching mechanism. Lower the gear
and connectthe landing gear doors to the
actuatingarms. Theactuatingarms con-
nectedto the doors are slotted to permit
adjustment as required to properly close
the doors when the landing gears are in
the retracted position. The doors, when
properly adjusted, should bow approxi-
mately 1/8 inch upward and be spaced
1/8 inchapart. With the doors open, ad-
just the landing gear door actuating arm
stops, mounted on the nacelle ‘U’ chan-
nels, to exert a slight pressure on the
arms, The stops are slotted to allow for
propertravel adjustment for both doors.
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Fig. 54 D18S Landing Gear. Door Linkage

NOTE: Do not file the latching fingers
and the cam catch as this will impair prop-
er function of the release mechanism and

cause severe damage to the landing gear
doors.

LANDING GEAR BUNGEE CORDS

Oiland grease deteriorates shock cords
rapidly; care should be taken to keep the
cords clean. Leather chafe boots are
providedto protect the cords where they
pass over the ‘V' - brace assembly. If
replacement is necessary, the leather
chafe boots should be sewed or tied only
through the outside covering of the shock
cord.,. Marked distortion of the outer
woven braid, or obvious irregularities
in the diameter of the cord, indicates
breaking of the rubber strands. Replace

all the cords that are found to be inthis
condition.,

Fig. 55 D18C Landing Gear Door. Linkage
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FLIGHT CONTROL SYSTEM

Dual controls operate the movable sur-
faces through a system of steel cables
and bellcranks. The left aileron, eleva-
tor, and both rudders are equipped with
controllable trim tabs. The position of
the trim tabs are shown by the position
indicators.

AILERON AND AILERON TAB CONTROL
SYSTEM

The control wheels are interconnected
by the balance cables and chains., The
mainaileron cables attach to the connec-
tionatthebalance cables and to the bell-
crank at each aileron.

Theailerontrimtab, installed on the left
aileron only, is operated by a control
knob on the pilot’s pedestal. The cables
are routed through the center section
intothe outer wing panel where they con-
nect to a chain and flexible drive which
actuates the trim tab.

AILERON RIGGING

1. Relieve the tension on the main
aileron cables, by loosening the turn-
buckles located inthe nacelles. (See Fig.
57)

2. Align the control wheels with a
straightedge taped in place as shown in
Fig, 56.

3. Adjust the balance cables to a 35
+ 5 pound tension.

4. Place the aileron in neutral posi-
tion, using the aileron contour jig (See
Fig. 58) or align the trailing edge of the
aileronwiththe trailing edge of the wing
flaps. The wing flaps must be raised to
extreme position and lowered one sixth
turn with the handcrank to locate the
neutral position.

5. Adjustthe mainaileron cable turn-
buckles to a tension of 50 + 10 pounds.
Check to see that the ailerons remain
aligned with the flaps.

6. Remove the straightedge and oper-
ate the control wheels from the extreme
left several times.

7. Check the tension of the cables
and the alignment of the surfaces.

8. Set the travel of ailerons with a
bubble protractor. (See Fig. 59) Varia-
tion is made by adjusting the bolt in the
bell crank stop. (See Fig. 60) The aile-
rontravel for the D18S is 383 + 1 degree
in the up position and 21 + l—degree in
the down position, The aileron travel is
374 T 1 degree in the up position and 20
t2 degrees inthe down position for D18C
and D18CT,

AILERON TAB RIGGING

1. Lower the flaps, and remove the
fabric patch from the rear spar lighten-
ing hole immediately outboard of the
center flap hinge.

2. From this access hole, set the
turnbuckles directly over each other.

56 Fig. 56 Aileron Control

Wheel Alignment
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(See Fig. 57)

3. Disconnectthe aileron tab actuat-
ing arm from the aileron tab.

4, Adjust the clevis on the actuating
arm so that when the tab and actuating
assembly are connected, the tabaligns
with the trailing edge of the aileron.

5. Tensiononthe cable should be ap-
proximately 10 pounds or enough to pre-
vent the turnbuckles from rubbing each
other or catching on the wing ribs.

6. For the D18S the travel of the tab
is 22 4+ 1 degree up and 19 + 1 degree
down. The aileron tab travel for the
D18C and DI8CT is 20 + 2 degrees up
and 20 + 2 degrees down. (See Fig. 61)

T O—perate the tab through the full
range of the travel. Check for ease of
operation. Check the position indicator

for the correct position.

Fig. 58 Aileron Contour Jig

ELEVATOR AND ELEVATOR TAB CONTROL
SYSTEM

The lower end of the control column ex-
tends through the floorboards where it
joins the elevator control cables. The
cables attach to the horn on the control
column torque shaft and are routedaft
under the fuselage floorboards where
they jointhe bellcrank assembly at bulk-
head number 15. Movement of the bell-
crankis transferred througha connecting

58

Fig. 59 Aileron Position Setting

linkto the elevator surface. Thke eleva-
tor is equipped with two tabs operated
simultaneously through a system of ca-
bles and drive chains from the control
wheel located below the cabin door sill,
on the #5 bulkhead. The chain drives a
sprocket wheel which is mounted on a
cross shaft in the stabilizer., The tab
control surfaces are connected to the
cross shaft by universals and 90° drives.

ELEVATOR RIGGING
1. Check the elevator travel for the

Fig. 6o Aileron Travel Stop Adjustment-
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Fig. 61 Aileron Tab Position Setting

D18C and DI18CT with a bubble protrac-
tor andadjust to 35 + 2 degrees in the up
position and 25 + Z.-degrees in the down
position, Check and adjust the elevator
travel for the D18S to 35 + 1 degree in
the up position and 25 + 1 degree in the
down position. (See Fig. 62) The adjust-
ing bolts at bulkhead number 15, should
be screwed either in or out as required.

2. Secure the elevator in the neutral
position, The neutral position is secured

Fig. 62 Elevator. Travel Position Setting

Fig. 63 Elevator Travel Stop Adjusiment

by placinga contour jig around the eleva-
tor and stabilizer. (See Fig, 64)

3. Adjust the turnbuckles, (See Fig.
65, Item 1) accessible at the belly in-
spectiondoor until the center line of the
control columnis 9% + 1/8 inch from the
floating panel. (See Fig. 66)

Maintain this measurement and adjust
the turnbuckles until a tension of 120 +

Fig. 64 Elevator Contour Jig
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10 pounds is obtained on both the upper
and lower cables.

4, Checkthe elevator operation. The
surface should move easily and travel
the full range to each stop.

5. Safety the turnbuckles.

ELEYATOR TAB RIGGING

1. Operate the elevator control to
the extreme up position. With a protrac-
tor, (See Fig. 67) check the travel of the
right tab surface for 18 + 1 degree trav-
elforthe D18S. The travel for the D18C
and D18CT is 20 + 2 degrees. If adjust-
ment is necessar}, disconnect the actu-
ator arms and turn clockwiseto decrease
or counterclockwise to increase thetrav-
el. The down travel is automatically
set at 13 + 1 degree for the D18S. For
the D18C and D18CT the down travel is
14 + 2 degrees.

2. Adjust the left tab actuating arm
in the same manner, making certain the
lug on the actuator arm is on top to fa-
cilitate attaching the position indicator
rheostat cord. Refer to Section IV for
the position indicator adjustment.

3. Adjust the turnbuckles, located in
the tail section (See Fig. 65, Item 2)of

60

the airplane, tight enough to keepthem
clear of the fuselage structure. Tension
of approximately 10 pounds will suffice.

4. Check the direction of the tab
movement, in relation to the control
wheel, Thetab should move up when the
top of the control wheel is moved for-
ward.

RUDDER AND RUDDER TAB CONTROL
SYSTEM

The rudders are controlled by a dual set
of pedals mounted on separate cross

shafts, Cables from the rudder pedals
are connected to two reduction pulleys
in the belly. Separate cables attach to
the reduction pulleys, route aft to the
stabilizer, and attach to each rudder
bellcrank, The rudder bellcranks are
interconnected by balance cables. Both
rudders are equipped with trimtabs which
are operated by a crank attached tothe
ceiling of the pilot's compartment. The
cables then route aft into the fuselage
where they connect, through a chain me-
dium, toa 90° drive. The tabs are actu-
ated by flexible shafts passing through
the vertical fins to the rudders.
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Fig. 66 Control Column Neutral Position

RUDDER RIGGING

1. Placethe left rudder inneutral posi-
tion, using a contour jig. (See Fig. 68)

2. Relieve all tension from the main
rudder cables.

3. Checkthe rudder for proper travel.
(See Fig. 70) Adjust the travel to 25 +1
degree right for the DI18S. D18C, and

Fig. 67 Elevator. Tab Position Setting
62

D18CT, by removing or installing fixed
shims that are shown in Fig, 71,

4. Adjust the forward and aft cables
in the stabilizer (See Fig. 72) so that the
left rudder is in the neutral position and
the forward tip of the right rudder bal-
ancehorn is 1/16 inch outboard of align-
ment with the fin., Adjust the tension to
45 + 10 pounds. Do not safety the turn-
buckles.

5. Usingthe rudder rigging block (See
Fig. 73), or 'C' clamps, secure the re-
ductionpulleys sothatthe aft edge of each
pulleyis 5/32 inch from the aft end of the
slot in the slide.

6. Adjustthe main rudder cables, ex-
tending from the reduction pulleys to the
rudder bellcrank, to 30 lbs.+10 pounds
tension. Check the alignment of both the
rudders. Checkthe tension of the rudder
in the stabilizer. The

balance cables

Fig. 68 Rudder Contour Jig
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3. Front Balance Cable Adjustment

1. Main Rudder Cable Adjustment

5. Pedal Balance Cable Adjustment

4. Rudder Tab Cable Adjustment

2. Rear Balance Cable Adjustment

Fig. 69 Rudder Control System

63



€ec I:lc raﬂ

Fig<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>