


I .  GENERAT.

a. This Handbook contains descriptive data and
instructions covering the installation, operation, in-
spection, maintenance, overhau( and parts replace-
ment of the Aeromatic variable-pitch propeller, hub
Model F200, manufactured by the Universal Airuofl tn-
duslries, Aeromolic Propeller Dept., Denver, Colorodo.

D. The propeller is designed, assembled, and tested
for power plants with standard fange mounting shafts.

2 .  DEFINIT IONS.
The "Front" of the propeller is to be understoo,l as

the surface toward the front of the airplane when
installed. The "Rear" is the portion toward the aft of
the airplane when installed.
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Figure 2. fhree-Quoilers Fronl View ol Propeller Model F2O0

DESCRIPTION
I .  GENERAT DESCRIPTION.

a. The Aeromatic propeller functions automatically
in changing the pitch angle of the blades, thus enabl-
ing the desired horsepower of the engine to be main-
tained under various flight conditions such as take-off,
climb, dive, and level flight cruising.

&. Engine manifold pressures ^re conrolled by
throttle seftings for which the automatic action of the
propeller maintains the corresponding rpm to their
specified values for each particular fight condition up
to the critical cruising pressure altitude.
2.  DETAITED DESCRIPTION.

(See figare 1,)
a. HUB.-The hub of the propeller Model F200 is

provided with .rwo oppositely placed symmetrical
blade barrel bores and a hub fange having SAE stand-
ard dimensions to fit flange engine shafts.

,. BLADE FLANGES.-Two similar blade flanges
are designed to fit into blade bores number one and
number two, respectively, to hold and rotate with the
blades at a fixed angle from the blade pivot axis. Both
flanges have a stud extending from the inner face, to
which the synchronizer arms are attached.

c. FLANGE SEAL PLATES.-The open inner ends
of the blade flanges are sealed against hub lubricant
leakage by flat seal plates fitted against synthetic rub-
ber sealing rings from inside the flange bores and
locked in place with snap rings.

d. SYNCHRONIZER.-Two connecting links are
fastened on the end of each of the flange studs. The
other ends of both links are fastened to a single piston
on one wrist pin. The wrist pin is free foating with
plugs in each end. The piston is held in the cylinder
by an end plate secured by 6 screws. Shims are
placed between the cylinder and plate to vary the low
pitch angle.

e. BLADE STOPS.-The low pitch stop can be
varied by changing the thickness of shims placed be-
tween the synchronizer cylinder flange and the end
cover plate. Approximately .030" shim will change
low pitch 10. No changes can be made in high pitch.
Ample range has been provided to cover all flight
conditions.

l. PRELOAD BEARTNG AND PRETOAD PARTS.
-Radial ball bearings are mounted on an adjustable
sleeve, located in the web at the center of the hub.
Adjustments are made by lengthening the preload
assembly by means of special tools which are applied
through the end of blade flange af.ter it is assembled
in the hub.

g. THRUST BEARINGS.-Large thrust bearings,
which caffy the centrifugal load of the blade assem-
blies, are 6tted into the hub barrel bores and against
the outer bearing shoulder of the flanges.
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,. THRUST BEARING RETAINER PLATES
AND SEAtS.-The thrust bearings are held in place
by circular inner-recessed retainer plates which"are
secured at their periphery in the hub bores with
heavy Truarc snap rings. Lubricant seal rings are
placed around the outer circumference of the thrust
bearings and each retainer plate carries one lubricant
seal packing to seal off any escape of lubricant around
the blade flanges. Laminated shims are fitted between
the packing and thrust bearing to allow for adjust-
ment of the packing compression and to efiect
the desired seal without undue increase in friction be-
tween the flange and the packing seal.

t, BLADES.-The propeller blades have metal
shanks which are threaded to screw into the blade
flanges. The blades are restricted against unscrewing
by the counterweight arm clamped tightly around
the slotted outer ends of the flanges.

i. COUNTERSfEIGHT ARMS.-The outer ends
of the counterweight arms extend toward the front of
the propeller from the blade and carry a series of
different sized weights which may be varied by adding
or removing flat dirs held in place with bolts and
castellated nu$. Bolts and castellated nuts are also
used to clamp the counterweight arms around the
blade fanges. Round snap rings are placed between'the counterweight arm and the blade flange rim to
hold the arm in position.

h. BATANCE \t/EIGHTS.-Final static balance is
obtained for the entire propeller assembly by balanc-

ing weight lugs which are banded around the outer
ends of the hub barrels and fastened with bolts and
nuts. Balance corrections may be made by adjusting
the position of the weights and by adding or removing
small lead balance washers which are fitted on the
bolts inside the counterbores of the weight lugs and
held in position with springs.

,. ASSEMBLY PISTON.-For setting blade angles
and counterweight arm angles, a rclid piston with in-
tegral fange is substituted for the free-moving piston
and end plate. The synchronizer linlcs are attached to
the solid piston, thus holding blade flanges from rotat-
ing while blades and counterweight arm angles are
being set.

m. ATTACHING PARTS.-The F200 is attached
to the engine shaft fange by means of special heat
treated bolts with heads drilled for safety wire.
A special spacer is provided to fit under the bolt
head.

n. BLIIDE CONSTRUCTION. - The center of
gravity and center of pressure positions are rnade uni-
forrn in all Aeromatic blades of the sarne model in
order to provide the necessary interchangeabitity in
service. This uniformiry in blades is maintained by
the use of thin wood laminations splayed at alternate
angles, then adhered with ^ thermal setting resin
under uniform heat and pressure. The blades are aero-
loid plastic covered to make them resistant to moisrure
absorption and abrasion.

SECTION III
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Figure 4, F200 Hub ond Aftoching porls
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(2) Safety in pairs or not more than groups of

three.

c. STORING.
(1) Before storing the propeller fill the hub com-

pletely with lubricant. Replace filler plug.
(2) Coat all exposed metal parts with exterior

surface-corrosion preventive.

INSTALLATION
I .  UNPACKING.

d. ITTTACHING PARTS AND TOOIS.
(l) The standard parts for attaching the propel-

ler to the engine crankshaft will be found in a speiial
comparrment at the bottom of one end of the shipping
box.

(2) Before discarding the shipping box, remove
the attaching parts, also filler plug wrench.

2. tNSTAIUNG.

a. ITT|ACHING.

(l) Clean flange surface of both crankshaft and
propeller, alrc the pilot on the shaft. Apply attaching
bolts and spacer as specified for the particular installa-
tion.

(2) On 4-cylinder engines make sure propeller
is installed in proper position on the fange to "llo*,
easy starting of engine by hand cranking.

A. SECURING.

( 1) Safety the attaching bolts through the holei
provjded in the screw head.



I .  PRINCIPIES OF OPERATION.

d. GENERAL.

(1) Th€ Aeromatic propeller utilizes the natural
forces acting on the blade and counterweight arms to
accomplish automatically the desired change in pitch
for varying conditions of fight.

(2) The automatic operation represents a con-
tinuous state of balance between the pitch changing
tendencies of the aerodynamic force components of
thrust and torque, the blade centrifugal and the
counterweight centrifugal forces, all acting on the
blade.

A. DESIGN.

(1) BTADE AND FLANGE. (See figure 5.)
(a) The flange of the propeller is designed to

hold the blade at a fixed angle from the blade pivot
axis, about which the blade is allowed to turn to
change its.pitch. The fange is rc arranged in the hub
that the blade describes an arc of a cone, forward of
the plane of rotation toward low pitch, or describes
an arc of a cone rearward of the plane of rotation
toward high pitch, or any intermediate position. The
range of pivoting or the range of blade angle is gov-
erned by predetermined low and high pitch stops.

(b) With the blade free to pivot, the thrust
force acting on the center of pressure of the blade
tends to turn the blade forward to the low pitch
position.

(c) The torque force acting on the blade tends
to keep the center of pressure of the blade in the
plane of rotation, but its effect is relatively small.

(d) The centrifugal force acting on the blade
has the following effects:

1. The centrifugal torsion force tends to
fatten or reduce the pitch of the blade in all forward
and rearward lrcsitions with respect to plane of rota-
tion.

2. The centrifugal displacement force tends
to increase the blade pitch when the blade is for-
ward of the plane of rotation, and to reduce the blade
pitch when it is rearward of the plane of rotation.

(2) COUNTER\TEIGHT ARM. (See figure 7,)
(a) The protruding counterweight arm and

weight are oriented and set in front of the plane of
romtion at a fixed angle with respect to thc blade.

(b) The centrifugal force acting on the weight
tends to mor'e the counterweight toward the plane of
rotation, which in rurn causes the blade to come to
higher pitch.

(c) The net centrifugal force acting on the
blade and the counterweight tends to increase the
blade pitch.

SECTION IY

OPERATION
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Figure 5. Reor View of Hvb ond Blqde
Showing Blsde Log Angfc

c. OPERATION IN FLIGHT.

(1)' The stability of the Aeromatic propeller is
obtained by balancing the pitch decreasing efrect of
the aerodynamic force with the pitch increasing efiect
of the net centrifugal force acting on the rnasses of
the blade and counterweight.

(2) At take-off, the pitch decreasing forces are
greatest and will, therefore, moye the blade forward
to low pitch to permit the engine to develop full
take-off power.

(3) During the climb, maximum power is rnade
available due to the fact that the blade pitch increases
as the velocity of the airplane increases.

(41 By maintaining given cruising rpm, consrant
horsepower of the engine is available at altitude up
to cruise critical (open throttle) altitude.

d. INSTALLATION.-The Aeromatic propeller is
a self-contained unit requiring no controls from the
propeller to the cockpit. The propeller is mounted on
the engine crankshaft in the conventional fashion
using standard attaching parts for standard mountings.

2.  OPERATION INSTRUCTIONS.

a. GENERAI.

(1) The Aeromatic propeller rends to govern the
rpm of the engine, with relatively srnall variations, at
a fixed power setting, through a wide range of air
speeds and attitudes of the airplane.



(2) The Aerornatic propqller load.c-url'€ follows
the calculated propeller load curye relationship arl

,shown by the engine manufacnrrer's power specifica-
'tions. 

The power, rpm and manifold pnessure, there.
fore, will bear a fixcd relationship to the throttle
setting.

(3) There are no controls or instrunents required
for the operation of this propeller.

&. STARTING.-No special procedure is required
to start the engine other than that recommended by the
engine manufacturer.

c. TAI(EOFF.-FuII throttle will make available
approximately rated take-off lpwer. If the indicated
power is less at static condition, it will become avail-
able before the end of the take-ofi run.

d. CLIMB.-During the climb, any power up K)
ratd is available and can be maintained with altitude
by increasing throale to cornpensate for altitude
horsepower loss. Crenerally speaking, maintaining a
ratd cruising rpm with altinrde by this means will
result in developing rated cruising horsepower up rc
cruise critical altirude with either a sea level or super-
charged engine.

e. CRUISE.-Any altitude up to cruise critical can
be selected and still have rated cruise power available
by only adjusting the throale to cruise rpm. Since
the relationship between rpm and manifold pressure
is fixed, and is a function of the normal .power load
curve of the sngine, a proper relationship between
fuel and air mixture is maintained at all times.

l. POVER GLIDE.-From any fixed power seaing
in level flight, the airplane can be put into a glide of
any angle and still maintain and not exceed, within
tolerances, the original fixed power condition.

g. STALL.-AI full throttle the same 1rcwer will
be available at this low air speed coirdition as is avail-
able during take-ofr at a similar low air speed. At full
throttle stall the rpm and manifold pressurc will cor-
respond to the available horsepower at the altinrde
at which the stall occurs.

,. TANDING APPROACH.-During the landing
with idle throttle, propeller blades are apploximately
in the plane of rotation. In the event of over-shooting
the landing, full throttle will instantly locate the
propeller blades in low pitch making available the
same horsepower as available on the initial tahe-ofr at
the same air speed.

3. REGUTATION.

a. GENERAL.

(l) Adiusunent of the Aeromatic propeller for
control of engine speed is termed "regulation." This
regulation is accomplished as outlined below and not
by change of the blade angle in the fange. The posi.
tioning of the blade in the fange has been accurately
determined for each airplaneengine-propller corl-
bination and should not be altered. A lock screw
maintains this position by passing through the counter-
weight arm, fange, and blade ferrule in addition to
the clamping action of the counterweight arm.

Figwe 6. fip Yiew ol Blode fhrough
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,. STATIC RPM.

(1) The ground (static) RPM of the engine is
adjusted oy the addition or removal of laminated
shims between the synchronizer cylinder and cover
plate.

(2) ADD SHIMS TO INCREASE RPM.

REMOVE SHIMS TO DECREASE RPM.

For instance, a shim .030" thick will change
the RPM approximately 100 when added or removed.
Correspondingly, thinner or thicker shims will cause
proportionate slred changes.

c. FLIGHT RPM.

(l) The flight RPM of the engine is adjusted by
the addition or removal of counterweight disc on the
c6unterweight arm.

(2) ADD \Ur/ETGHTS TO DECREASE RPM.

REMOVE \TEIGHTS TO INCREASE RPM.

For instance, addition of counterweight disc No.
272L-l will cause a decrease of approximately 50 RPM,
while addition of counterweight disc No. 2721-2
will effect a change of 100 RPM. Determination of
flight RPM is conducted with full throttle at the level
fight position.

Nole

Always add or remove the same amount of
weights from both counterweight arms.

CAUTION

The Aeromatic propeller is a precise and well-
made rnechanism and should be treated as
such to insure long life and high perform-
ance. Its makers, in cooperation with aircraf.t
manufacturers, have determined the correct
adjustments to provide maximum perform.
ance. These adjustments must not be altered
except for minor RPM changes which are
outlined here. When these adjustments are
necessary, follow instructions carefully. Re-
member:

4. ADJUST'YIENT FOR CONTINUED HIGH ATTITUDE

AIRPORT OPERATION.

a. GENERAL.-In the evenr that an airplane
equipped with an Aeromatic Propbller is to be operated
from a high altitude airport, further RpM adjustment
may be desired. As indicated above, the Aeromaric
has been regulated to average flying conditions at low
altirude airports. (Sea level to 2000 ft.)

&. LO\f/ TO HIGH AITITUDE.-If operations are
changed to a high altitude airport 6OOO ft.) marginal
operations rnay result because of runway length or
aircraft weight. This condition may be remedied by
adjusting the Aeromatic if the cause is due to lack of
rated RPM.

(1) ALTITUDE RPM DETERMINATION.-To
deterrnine RPM conditions at altitude, a full throttle
level flight run may be conducted as close as prac-
ticable to the altitude of the airport. Using optimum
lean mixture, the maximum RPM figure may be ob-
tained. As an example, 2300 RPM may be obtained
when the rated speed is 2500 RPM.

(2) To pick up the required 200 RPM, a counter-
weight may be removed from each arm as indicated
on the Iist below.

To Pick Up Rent oo e C o unt erut ei g ht

100 RPM . . No. 2721-2
200 RPM . . No. 2721-2 and 3
300 RPM . . No. 2721-2 and 4

Secure remaining counterweights and conduct another
full throttle level flight RPM check. The resulting
RPM may not reach maximum but will be correct in
that it represents the normal altitude loss for an un-
supercharged engine.

c. ADJUSTMENT FOR HIGH TO LOW AIR-
PORT OPERATION.-If operation is to be resumed
at a lower altitude airport after the above adjustment
for high altitude operation has been made, ir is neces-
sary to add the weights previously removed in order
to prevent over-speeding of the engine. Do not allow
engine RPM to exceed the manufacturer's rated RPM
at lower altitudes.

Static RPM is adjusted
Flight RPM is adjusted

stop shims.
counterweights.

by
by
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Part
Number

dents, cracks, or bad gravel marks. Examine the rnetal
for splits, holes, or loose rivets.

b. 2l-IJJOUR LUBRICANT CHECK. (See figure 8.)
-Place the propeller with the l/8" filler plug up,
use a grease gun with 3/16" o.d. tube extension about
6" long, insert tube to bottom of hub and pump until
lubricant comes out filler hole around the inserted
tube. By using this rnethod, the ah will escape
through the filler hole when displaged by lubricant.
Vhen full, insert plug. This operation can be per-
formed on the airplane.

3. MAINTENANCE.

a. REMOVING PROPELLER FROM ENGINE.-
If, in rernoving the propeller from the engine fange
shaft, the hub sticks to the fange, this trouble is
remedied by using rwo attaching bolts and screwing
them into the two tapped holes on the mounting
flange. The bolts will serve to jack the flanges apart so
that the propeller can be easily removed.

,. REPAIRING PLASTIC-COVERED BLADES.
(l) Small holes in the Aeroloid plastic covering

(up to size of a dime) may be repaired with the Aero-
matic plastic repair kit as follows:

(a) Ure acetone to clean and soften around the
damaged atea.

(b) \ffhile the plastic is still soft from opera-
tion No. 1, use a knife or spa$la to apply plastic
paste. Press material firmly into hole and apply
material until the paste extends about l/16" above the
surface to allow for shrinkage during drying. Allow
to dry 24 hours.

(c) Eile off excess paste when dry. Smooth ofr
with very fine sandpaper:

(d) To make a glossy finish, wipe once only
with a soft cloth well saturated with acerone.

SERYICE INSPECTION, MATNTENANCE AND LUBRTCATION
I .  SERVICE IOOLS REQUIRED.

(See figare 29.) l

Nontenclalurc Application

2719......Fixed Stop . . . i . . . . . . . . . , . . Fixing position of fanges for angle measuremenc.
4031. . . . .. Protractor ,.... Measuring blade angle and counterweight arm angle.
2626.,....Pfouactor Adapter ......... Used witf, prottacto-r for measuring blide angles. 

-

32<n . . . . . . Grease Gun ...... Fit l ing hub with lubricant.
4077, , , ,..Bilance Arbor;. , Checking Static Balance.

Machinist's Square ......... Checking blade track and edge alignment.
Torque Wrench ., Tightening counterw€ight clamp bolt nuts,
Socker Wrencb, 5/E", IIex.. .Tightening counterweight arm bola and nuts.
Socket Wrench, 7 / 16" , }JLex. . Adiusting balancing weight assembly.
Screw Driver .....Installing counterweight arm safety screws.
pliers ,.. . . . . . . . . . Installing lock wires.

2.  SERVICE INSPECTION.

a. DAILY.

(l) SAFETIES.-{heck to see that all safety wires,
cotter pins, nuts and screws are firmly in position.

(2) LUBRICANT LEAKS.-I-ook around the
fanges, synchronizer piston and filler plug for exten-
sive leaks. It is permissible for a small amounr to
leak out around the fanges due to changes of internal
pressure caused by temperarure changes while the
propeller is on the ground.

(3) BLADES.
(a) Check to be certain that the blade flanges

move freely from the high to low pitch stops.
(b) Wip the blades clean with a soft rag and

inspect carefully, particularly on the leading edges, for

Figwe 8. Melhod ol Bollo.ming Greose Gun fube
Exlencion When Checking Ltbriconl



(2) Reasons for condemnation or rejection of
blades from service are as follows:

(a) A comparatively long, wide, or deep cut
in the plastic covering.

(b) An appreciable warp which would resulr
in rough operation and which would be determined
by inspection measurement on the propeller stand.

(c) An appreciable portion of the covering
missing which could not be successfully replaced by
suitable repairs.

(d) Obvious damage or wear beyond economi-
cal repair.

(3) If the metal leading edge is dented or split,
back up the opposite side with a piece of metal and
tap into plac6 with a hammer. Fill any large dents
or holes with rclder, and scrape until the surface is
smooth. Then rebalance propeller.

(a) Minor scratches or abrasions on the surface
of the plastic covering in no way affect the operation
or serviceability of the blade. If the plastic should be
nicked or scratched, however, to a sufficient depth to
expose base wood, the scratched portion should im-
mediately be given two coats of any good clear nitrate
dope, allowing one hour drying time between coats.
A repair of this nature should be considered only
temporaryr and the blade should be returned to the
service shop for cornplete repair as soon as possible,
using the Aeromatic plastic repair kit.

(b) Rebalance the propeller assembly after re-
pairs. If slightly out of balance, make balance weight
corrections according to Section VII, paragraph 2b.
If considerably out of balance, blades should be
checked and adjusted for Center of Gravity position
at the Aeromatic factory.

(c) REMOVING BtADES.-See Section VI,
paragraphs 2. a. to f.

5. SERVICE TROUBTES AND

Troable

Lubrication Ieaks

RE}TEDIES.

(d) REPLACEMENT BLADES.-See Sectron
VI, paragraph 4. n.

c. OPERATIONAL.
(l) If the RPM of the propeller during flight

varies excessively with increasing or decreasing air
speed, or if the performance of the propeller should
become otherwise iregular or erratic, rernove it and
send it to the repair station for overhaul.

(2) Should the propeller become immersed in
salt water, send it to the overhaul station at once to be
disassembled and cleaned in order to prevent corrosion.

(3) If lubricant leaks develop, the propeller must
be sent for overhaul inspection and replacement ot
seals.

4. ruBRtcATtoN.
a. 2) HOUR. (See figure 8.)

(1) To check lubricant, place the propeller in a
horizontal position with the l/8" filler plug up. Re-
rnove filler plug, insert extension of grease gun to
bottom of hub barrel, fill hub until lubricant cornes
out filler hole around extension tube of grease gun.
The clearance between filler tube and hole will allow
displaced air to escape thereby insuring a completely
filled hub with lubricant. Replace filler plug.

(2) Notice: Always use Aeromatic propeller lubri-
cant 7-F. In an emergency, if the average temperature
is above freezing, use SAE No. 30 oil; or if below
freezing, use SAE No. 10. If SAE No. 10 or 30 oil
is used in an emergency, it should be replaced with
Aeromatic propeller lubricant 7-F as soon as possible
as oil tends to soften the seals.

(3) The hub must be completely fitled with lubri-
cant whenever the propeller is put away for storage.

Tight Flange
Excessive Backlash in Synchronizer

Loose Blade or Counterweight Arm

Probable Cause

Defective seals
Insufficient pressure on seal
'Sfeak 

seal spring
Defective thrust or radial bearing
$7'orn synchronizer shaft, bushing,

or piston
Counterweight nut clamp screw-

loosened, or threads stripped

Remedy
Disassemble and replace
Add .005 shim
Shorten or replace
Disassemble and replace bearings
Disassemble and replace worn parts

Check threads, replace bolt or nut;
tighten nut with torque wrench
and pin. (See Section VI, pulta-
graph 4. i.>

Replace blades

Replace blades

Add counterweight discs
Remove counterweight discs

Replace bearings
Relieve bearing preload
Replace bearings

Blades out of Track more than l/8 Defective blade; warPage
inch berween the two blades or
either blade out rnore than l/16 Bent by outside force
inch (See Section VII, paragraph
1.  b . )

Propeller out of Static Balance

Increased RPM
Decreased RPM
Operation Sluggish or Erratic

Improperly stored Replace blades
Moisture effect on blades Change balancing weights accord-

ingly
Counterweight weights too light
Counterweight weights too heavy
Defective bearings.
Excess bearing preload.
Lack of lubrication.



DtsAssEMBLY, |NSPECTION, REPAIR AND REASSEMBLy
I .  OVERHAUT TOOTS REQUIRED.

(See figure 29,)
Tool
No. Nontenclature

2. DISASSEMBTY.
Nole

It is importanr to keep all disassembled parts
from the respective blade bores (No. I and
No. 2) separated so that the same parts will
be reassembled in their original location.

a. PREPARATION.-PIace the propeller on the
flange adapter, which has been designed for your
table. Secure fange by rwo diametrically opposite at-
taching bolts. Record all semings before disassembling
the propeller.

CAUTION
In handling propellers, bear in mind that the
blades are covered with moisture-proofing
material. Extreme care should be exercised
in handling them, especially when stored or
moved in metal racks. Treat the blades as
if they were highly-finished furniture. Seals,
rings, shims, etc., should be handled carefully
so that their functions will not be impaired
for operating service. Keep the various parts
of each propeller together as they have been
individually assembled, tested, and adjusted.

,. MEASURING HIGH AND LO\UTI PITCH
sToPs.
(l) Turn blade number one to the high pitch

stop, place the prorractor at the datum station
and measure and record this blade angle.

(2) Then turn the blade against the low pitch

SECTION YI

Pliers .. . . . . , , . Installing lock wires.
SocketWreoch,5 /8" ,Hex. . . . . , . . . , . . . . . .T tgh ten ing  counterwe igh t  a rm bo l ts  and nu ts ,
Machinist's Square ..... .... . . Checking blade track and edge alignment.
Torque Wrench . ... . Tighteoing counterweight arm bolts and nuts.

2719. . , . Assembly-Piston, Fixed Pitch. . . . . . . , . . . . Fixing position of fanges for angle measurements.
3290....Grease Gun with 5/16" x (' Exteosion.... Fil l ing hub with lubricant.
4 0 3 1 - . . . P r o t r a c t o !  . . . . . .  . . . . . M e a s u r i n g b l a d e a n g l e s .

Measuring Counterweight arm angles.
4073....Flange Seal Plate Assembly Tool.......,.. Compressing flange seal rings while assembling snap riogs.
2626. . , ,Ptottactor Adapter .....Used with protractor for measuring blade aogles,
2871-7 .  .  Reta iner  Snap R ing  P l ie rs . . . . . . . . . . . . . . . .Remov ing  and assembl ing  re ta iner  snap r ing .
2871-5..Flange Seal Plate Snap Ring Pliers. . . . . . . . Removiog and assembling flange plate snap ring.
2825. . . . Preloading Tool .... ........... Adiusting bearing preload pressure,

Socket Wrench, 7/16", Hex.,. Adiusting balancing weight assernblies.
Screw Driver , . . Installing counterweight arm safety $ews.
Allen Head Yl rcoch, 3 / L6", Hex.. . . . . . . . . Installing lubricant fi ller plug.

2913....Dril l  Bushing .. ... Dril l ing counterweight lock screw holes in new blades.
4077. . . . Balancing Arbor . . . . Balancing complete propeller assembly on ways.

20011 . . . . Plastic Repair Kit . . . . . , . . . . Repairing small holes and scratches on plastic covering.
2999-l . . Aetomatic 7-F Lubricant

Propeller Table Flange Adapter, . . . . . . . . . To fit custoners' prottactor table.

Application

stoP, and block it in this position by means of an
adjustable jack or support blocks placed approximare-
ly at the one-half station. Read and record the low
pitch blade angle accurately within one-tenth of ^
degree.

(3) Repeat the same readings and recordings of
high and low pitch angles for blade numhr rwo.

Note
The blade angle in this position is re-
ferred to as the blade phase angle, the value
of which is specified on the instruction bul-
letin furnished with the propeller.

Figvre 9. Allaching Assembly Pislon



c. MEASURING PHASE ANGLE. (See f igure 10.)
-Read and record the blade angle at the datum sta-
tion by placing a protractor with its measuring edge
in exact line with the corresponding mark on the
table. The datum station is indicated on the insrruc-
tion tag. Place the adapter between the protractor
blade arm and the propeller blade thrust face when
measuring the phase angle. It is extremely important
to measure and record the exact phase angle within
one-tenth of a degree.

d. MEASURING COUNTERWEIGHT ARM
ANGLE. (See figure 11.)
(1) Move the protractor around to the leading

edge and place the blade of the protractor over the
counterweight arm so that it touches the upper and
loqrer flat surfaces evenly. Read and record the
counterweight arm angle accurately within one-tenth
of a degree.

Figvre t0. Measuring Phose Angle

Repeat the same readings and recordings of
phase angle and counterweight arm angle for blade
number two.

Note
In emergency when the assembly table or
the protractor is not available for measur-
ing purposes, the blade, the flange, and the
counterweight arm can be removed and the
same parts reassembled still maintaining the
proper relationship by lining these parts up
and locking the assembly with the counter-
weight arm locking screw. Avoid removing
the weights from the counterweight arm in
order to maintain the assembly undisturbed.

e. ASSEMBLY PISTON (FIXED PITCH).-Re-
move the six screws from the cover plate of the syn-
chronizer cylinder. Rotate the blades toward low pitch
until the piston extends out of its cylinder past rhe

wrist pin holes. Push the wrist pin out of piston.
Replace the original piston with the steel fixed-
pitch piston with flange attached. Before installing
this piston, remove all shims from the synchronizer
flange. On the flange of the synchronizer cylinder,
in some cases a small number is stenciled. This num-
ber indicates the amounr in thousandths of shims that
are to be used with the assembly piston in order to
set the blades ar the proper phase angle. Hold the
piston solid against the flange by two opposite screws.
\With the blade flanges held in this fixed position, the
blade angle (phase angle) is read by means of a pro-
tractor at the designated station. The counrerweight
arm angle is also read in this position.

l. BtADE.-Measure the propeller radius of each
blade, noting the serial number on each blade in rela-
tion to blade bore number one or two. To remove
each blade, withdraw the coffer pin and counrer-
weight arm clamp bolt. Then remove the counter-
weight arm lock screw and unscrew the blade slowly
in a counterclockwise direction, using a blade wrench,
if necessary, with great care. (See figure 12.)

g. COUNTER\U(/EIGHT ARMS. (See figure 13.)-
Push the counterweight arm back on the flange and
remove the round snap ring from the groove in the
end of the flange; then remove the counterweight arm.

t 0
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Figvre tt. Messvring Counlerweight Arm Angle

Figvre 12. Removing Blade



Figure t 3. Removing Counlerweight Arm

,. FLANGE SEAL PLATE. (See figure 14.)

. (1) Use snap ring pliers No. 5 to remove snap
ring, then lift out flange seal plate with long nose
pliers.

(2) Repeat same operations for No. 2 flange.

i. RETAINER SNAP RING (See figure 16,)

(1) Insert a 7/16" socket wrench through fange
No. 2. Remove nut through flange No. 2 and lock-
ing bolt through fange No. 1. Insert preload tool
into flange No. 1. Hold inner tool and turn outer T
handle anticlockwise until blade flanges become
slightly loose. This will relieve the load on the snap
rings. Remove the tool. Use snap ring pliers to re-
move snap ring from recessed groove in hub bore.

i. BLADE FLANGE, THRUST BEARING AND
RETAINER.
(l) Remove the thrust bearing retainer from hub

bore.
(2) Remove the bearing lubricant seal ring from

hub bore and lubricant packing seals from the flange.
(3) Pull out blade fange and thrusr bearing

assembly.

&. PRELOAD BEARING AND PRELOAD PARTS.
(See figure l5)-Detach the preload bearing and
sleeve, preload screw from the center bearing sup-
port in the hub.

/. SYNCHRONIZER ASSEMBIY. (See figure 17.)
-Before starting disassembly, remove the synchro-
nizer piston. This will allow the synchronizer links
to be easily removed through the synchronizer bore
as the flanges are being withdrawn.

@
ffiffi

Beorings and

Figvre 14. Removing Flonge Seol Plole

Figvre ,6. Removing Reloiner Snop l ingFigwe t5. Prelooding Sfeeve
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Figurc 17. l,emoving Synchronizer Arsembly

m, B.lrLlrNCING I7EIGHT ASSEMBLY.-The
balance weight band assembly or assembties for the
entire propeller are bolted around the outer end of
both blade bores (See figare 18), This assembly will
have to be removed in order to apply the fange seal
plate assembly tool when the hub is assernbled. IThen
removing, mark the original position first, then with-
draw the nut, bolt, spring and washers and detach
the band assembly.

a. LUBRICANT FILLER PLUG.-Use the 3/16"
Allen head wrench to remove the plug from the side
of the hub.

3.  CIEANING, INSPECTING, TESTING AND REPAIR.
a. CLEANING.-\f/ash all parts with garcline or

cleaning fluid and dry thoroughly before inspection.
In order to prevent corrosion, apply a rust preventive
lubricant to the bearings and all parts that are to be
stored or set aside for any length of time.

,. INSPECTING.
(1) Examine the thrust bearings for rust spots or

broken surfaces. Under normal operation the surfaces
should be highly burnished within the range of the
changing pitch travel.

(2) Check the condition of the preload screw and
examine the radial bearing for free movement and
for rust and cracks.

(3) See that the bushings in the synchronizer
links are not excessively worn and that the sruds on
the flanges are in serviceable condition.

(4) Examine the edges of the fange lubricant
seal packings for feathering or breaks. Make sure that
the surfaces of the flanges where the packings make
contact are smooth.

(5) Check the thrust bearing seal rings, and the
flange sealing rings.

(6) Check to see that the synchronizer piston and
shims are in good condition.

(7) Inspect all bolt, nut, and screw threads to sGe
that they are not damaged.

(8) Check to see that the Allen head screws in
the blade shanks are not loose. Tighten with a torque
wrench to 150 inch-pounds maximum torque, if loose.

(9) Magnafux all parts if possible. Closely in-
spect hub barrel and fanges.

c. TESTING, REPAIR AND PARTS REPLACE.
MENT.
(1) Magnaflux all parts for strucnrral flaws.
(2) Replace all feathered, broken or otherwise

damaged lubricant seals and shims and ^ny other
parts that are excessively worn.

(3) Use new seals and cotter pins for reassembly,
if required.

4.  REASSEMBTY.

a, The reassembly can be done on the protractor
table by using the special adapter.

Nole
The angular relationship between the blade
and the hub, which is controlled by the posi-
tion of the stop, is dependent upon a partic-
ular engine and airplane combination. In
case this propeller is to be mounted on an-
other type of airplane or anorher engine
model, a new setting on the $top may be re-
quired for the propeller hub. This informa-
tion will be provided by the manufacturer to
assure the desired predetermined pitch
change of the propeller during flight, as the
automatic action of this propeller depends
upon various forces acting upon the blades,
the magnitudes of which are dependent upon
the engine and airplane combination.Figurc 18. Solonce Eond

l 2



Figwe 19. Protuoclor Tsble Alounling

&. PRELOAD PARTS. (See fgure 21,)
(l) Insert the preload assembly into the bore in

the center web of the hub.
c. BLADE FLANGE, BEARINGS, AND PACK'

ING RETAINER.
(l) Place the radial bearing on the preload as-

sembly.

(2) Before inserting either flange in the hub,
assemble it on a bench with the thrust bearing.
First place the thrust bearing ovei the fange with the
large radius on the inside diameter of the inner bear-
ing race against the flange shoulder. Insert No. 1
flange in hub barrel No. l. While sliding this assem-
bly into the hub, install the synchronizer link onto
the fange stud through the synchronizer cylinder
bore, with the large boss toward center of hub. Then
locate flange rclid against preload bearing. Install
thrust ball wire cage assembly and outer bearing race.

(3) Next, place the lubricant seal ring in the
groove between the outer bearing race and the hub
bore, using grezrse to hold the lubricant seal ring in
place, Stretch seal if necessary so that seal contacts
bore of hub firmly. Then insert brass shim or shims,
as required, over the fange followed by the fange
seal packing with the feathered edge outward. Locate
shims and packing firmly against thrust bearing and
apply the coil retainer spring over the packing groove
provided for this purpose. Add outer packing shim
and apply the bearing retainer.

Nole

In order to insure the proper comPression
load on the flange seal packing, the ass€m'
bly should be first made on the bench with
fange withdrawn from hub.

lfhen the thrust bearing retainer is allowed to
rest on the assembled seal, it should rest .015" to .020"
ofr the face of the thrust bearing but can be made to
contact it all around with a light squeeze of forefinger
and thumb.

Repeat same oPerations on other end of hub.

wilh Exploded Shimr'
leloiacr

Blode Flonge ond
Seol ond fhrutl

Eeoring
Booring

t 3
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Figvre 21. Preloading Flonger

d. THRUST BEARING RETAINER SNAP RING
AND TIGHTENING PRELOAD.
(1) Push both fange assemblies toward center of

hub as far as possible. Then place retainer snap ring
in the hub groove by means of the special snap ring
pliers No. 7. Place the snap ring opening at a 45o
angle left of the upper center of the hub when facing
the flange. This is the point of lowest stress on the
retainer plate. (See Fig,22,),

(2) Insert the preloading tool through fange
No. 1, cngaging the sleeve and preload screw. Turn
the outer tool to the right until all play of the flange
is taken out. Hold inner tool until a slight drag is
felt when fanges are rotated, then back off about 1/8
of a nrrn or until the flanges feel free. If in doubt,
before applying seal plate in fange, screw in a blade
and test for excessive shake of flange in hub.

Lock the preload adiustment as follows: Place
lockpin in serrated hole in center of preload assembly
from No. t flange end until lugs of lockpin will fit

into slots of preload device. This pin will lock rela-
tive movement between screw and sleeve.

Install small washer and self-locking nut,
through No. 2 flange end, on threaded end of lock
pin. Draw up snug, just enough to hold lock pin in
position.

CAUTION

If drawn too tight, the lugs on the lock pin
will bend or shear off.

e. FLANGE PLATE. (See figure 23,)
(l) Coat the fange sealing ring with heavy grease

and install it in the inner end of the fange bore. If
required, stretch the seal so that its outet circumfer-
ence fits against the bore all around.

(2) Install the flange plate against the sealing
ring, button outward, and attach the fange seal plate
assembly tool. Compress the sealing ring sufficiently
for the fange plate to clear the snap ring groove and
insert the snap ring in the fange with the opening
of the soap ring placed on the leading side of the
flange. (See figure 14.)

(3) Likewise, install the seal and plate in fange
number two.

l. CoTJNTERITETGHT ARM.
(1) Lubricate all counteneight arm bolt and nut

threads with anti-sieze compound, mixture by volume
of 70 percent pure white lead and 30 percent clean
engine lubricant.

(2) Place counterweight arm number one on the
end of fange nurnber one. Push it back on the fange
so that the counterweight arm retainer snap ring can
be installed in the groove on the end of the fange.
Vith the snap ring in position on the fange, move
the counterweight arm back to the end of the fange
covering the snap ring.

(3) If the weights have been removed from the
counterweight arm, insert the bolt and install the cor-
rect weights on the side of the arm facing toward the
center of the hub unless otherwise specified. The
threaded end of the bolt and nut should be toward
the hub. If more than one weight is used, place the
heavier weight next to the arm. Check to see that the
number one weights and number one arm are a$rcrn.
bled to the number one fange in hub barrel number
one. Safery the nut with the cotter pin.

(4) Insert the clamp bolt in the counterweight
arm with the threaded end toward the side marked
"Nut." Lubricate and place the castellated nut loosely
on the bolt until counterweight arm is set at proper
angle.

g. BALANCING IZEIGHT.-In replacing weight
band assembly, install the corresponding lead washers
and spring in the counterbot"s of the 6and assembly
lugF, insert the bolt through the washers and spring,
attach the nut loosely and place the assembly around
the end of the correct hub barrel in the previously
marked position. Tighten the bolt with the 7/16"
hex socket wrench and install the cotter pin.Figvrc 22. Potilion of Snop Ring Ends
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Figurc 23. lnttalling Flangc Seol plotc

b. BLADE.-After assembling both fanges and
counterweight arms, screw the blades into the cor-
responding fanges as recorded before disassembly.

CAUTION
' Do not make this blade assembty under any

circumstances without first lubricating the
blade threads thoroughly with a mixture by
volume of 7Wo pure white lead and 3Q%o
clean engine lubricant.

r. BLADE ADJUSTMENT.-Before the blades are
clamped in position, the blade phase angle must be
set according to the date recorded before disassembly.
Use the fixed-pitch piston to lock the fanges in the
center position and use the protractor at the datum
station to reset the blade accurately to the previously
recorded blade angle. Check this setting. Be sure that
each blade is screwed into the fange d*p enough to
reach the recorded propeller radius. Do not use the
high and low pitch data for setting the blade phase
angles.

i. SETTING COLJNTERVEIGHT ARM ANGLE.
(l) Place the protractor against each counter-

weight arm and carefully set each to the previously
recorded position. Use side of counterweight arm with
flats ground on it.

Nolc
\Ufhen replacing the same blades and counter-
weight arms, the above procedure of setting
the blade and counterweight arm angles may
be simplified by aligning the holes in coun-
terweight arm, fange, and blade shank and
assembling the counrerweight arm lockscrew.
-€heck balance (See Section VII, psa-
grapb 2,)

(2) Use a torque wrench with a load of 45-fot
pounds to tighten the nut, while bracing the bolt head
with a box wrench. Secure the tightened nut with a
cotter pin. Install the counterweight arm locksctcw
and lock wire it to the safety screw.

CAUTION

An excessive amount of friction on the nut
seat or thread may cause a false torque read-
it g. Bear in mind that the clamp has a dual
purtrrosts-that of holding the counterweight
arm in position aad holding the propeller
blade against rotation in the fangs.

T. CHECKING HIGH AND tO\T PITCH STOP
ANGLES.-Remove the fixed-pitch assombly piston.
Install synchronizer piston, shims and cover plate and
check the high and low pitch stop readings with the
protractor. If the readings do not correspond with the
previously recorded figures, recheck the phase angle:
If the phase angle is correct but the high or low pitch
stop readings are still inaccurate, make sure the num-
ber one flange is in the number one barrel; then, if
necessary, add or remove shims to the synchronizer
cylinder to correct the error.

,. TESTS.-C,onduct the alignrnent and balancing
tes$ as described in Section VII.

aa. LUBRICATION.-To fill the hub with lubri-
cant, place the propeller in a horizontal position with
the Vs," filler plug up. Remove the filler plug. In-
sert extension of grease gun to bottom of hub barrel
(See figure 8), Fill hub until lubricant comes out
filler hole around extension tube of grease gun. The
cledrance between filler nrbe and hole will allow air
tct escape as it is displaced by lubricant, thereby insur-
ing a completely frlled hub. Replace filler plug.

z. REPLACING BLADES.
(l) If new blades are to be installed in the propel-

ler hub, remove the counterureight arm lockscrew.andFigvre 24. lnslolfing Counlerweighl Arm
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Figvre 25. Tightening Counlerweight Clomp Nul

follow the disassembly and reassembly instructions

found in this section, paragraphs 2. a. to f. and 4. h. to

n., inclusive, and Section VII.

(2) Screw the new blades into the flanges f.ar

enough to obtain the same propeller radius as the

original set of blades or screw blades into flanges until

they bottom on the threads then back out part of a

turn until desired phase angle is obtained.

(3) Adjust the blades and counterweight arms

according to the markings on the blades or the data

card. Make $ure the counterweight arm hole lines up

with the flange hole as follows:

(a) Screw drill bushing into countcrweight arm

hole.

(b) Place the shank of ^ drill, number 13,

through the bushing hole and into the flange hole.

(c) Tighten the counterweight arm clamp bolt

nut with the drill shank in position, using a torque

wrench with a load of 4J-foot pounds, while bracing

the bolt head with a box wrench. (See figure 25,)

Secure the tightened nut with a cotter pin.

(y') Remove the drill shank.

(e) Dfill the blade shank, using the number 13

dril l , to a depth of 3/16 inch.

ff) Remove drill bushing, install and safety

lockrrew.

(4) Place the propeller on the balance ways, using

the special flange type balancing arbor.

(5) I'he propeller assembly with a new set of
blades may require slight changes for either hori-

zontal or vertical balance, as determined on the bal-
ancing arbor (See Section VII, paragrapb 2). Ac-
complish the required balancing by increasing or de-
creasing the lead washers in the balance weight band
assembly or assemblies on the hub. (See figarc 18,)

(6) If replacement of blades is required due to
breakage, a complete tear-down and inspection of the
hub is recommended.

(7) Next, check the engine rpm on the ground
at full throttle. This should come up to the specified
rpm. If not correct, changes in ground rpm may be
obtained by either reducing or increasing the thick-
ness of stop shims on low pitch side. (Front of syn-
chronizer cylinder.)

Note

The recorded weight on the arm always in-
cludes the weight of the bolt, nut, and co$er
pin which are used to fasten the weights to
the counterweight arm.

(8) Next check the engine rPm in fight at full
throttle. This should come up to specified rpm. If
not correct, changes in flight rpm may be obtained
by either adding or removing counterweights under
the nut on the outer end of the counter,weight arm.
Always place counterweights toward the crankshaft
under the nut end of the bolt. The relation generally
to be expected is: removing one counterweight L/32"
thick, part No. 2721-1, will increase the speed of the
propeller approximately 50 rpm; adding one counter-
weight l/32" thick will decrease the speed of the
propeller approximately 50 rpm.

WARNING
Be sure to follow instructions carefully and
lock blades in position before flight test.

r 6
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SECTION YII

TEST PROCEDURE
I .  CHECKING ATIGN'YIENT.

(See figure 26.)

a. TRACK.-rUflith the blades set to the correct
phase angle as indicated on the protracror at the datum
station, measure the height of corresponding marks

on the tip of each blade with the machinist's square or

a 'surface gauge. Both blades should be the same
height from the protractor table. If either mark is

out of line vertically with the other more than one-
eighth-inch, the blades must be replaced.

,. INDEX.-Check the alignment of the leading

edge of both blades as follows: Place the machinist's

square at the datum station on the center line of the

table. Bring the leading edge of the blade against

the machinist's square. Lock the propeller on the

arbor and move the machinist's square to the other

blade at the same station. Both blades should be the

same with respect to the center line of the table

within one-sixteenth-inch each. If trot, replace the

blades. This test can be done only on a table with the

arbor in the center.

2. STATIC BATANCING.

a. Before filling the hub with lubricant, install the
grease plug in the hole and place the propeller assern-
bly on a balancing arbor to check it for static balance
in the vertical, horizontal, and 45-degre positions.
Hold both blades against the low pitch stop during
this operadon.

b, lf the assembly is found to be out of balance
horizontally for any reason, small corrections can be
made by adding or removing the required amount of
lead washers in the balancing weight band assembly
or assemblies on the outer end of the hub barrels (.See

figure 18,)
c. If the assembly is found to be out of balance

vertically, corrections can be made by shifting both
balancing weight band assemblies in the same direc-
tion around the hub barrel to obtain the desired effect.
This operation will not affect the horizontal balance
already accomplished.

d. Refill the hub with lubricant according to the
instructions found in Section VI, paragraph 4. m.

Figwe 26. Chccking Blade frock

t 7
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PARTS CATATOG
sEcTtoN vill

INTRODUCTION
l. This is the Parc Catalog for the Aeromatic sembly sequence, followed by an illustrated Service

variable-pitch propeller hub Model F200, manufac. And Overhaul Tools List.
tured by the Univoral Afucrqtl tnduslri.t, Aerqndic Pro- 3. All sepatately procurable items are illustrated in
pllet hD{'pt, DcnvaO Colorcdo. the accompanying exploded view and assigned indi-

2. The Catalog consists of a Parts List under which vidual index numbers which appear in numerical
each part is individually listed in chronological as- s€quence on the parts list for quick reference.

GROUP ASSEMBLY PARTS LIST
Part Number Nomenclature

20032 . Synchronizer Link
268L. . Synchronizer Piston Pin
2959 .. Synchronizer Piston Pin Plug
2682 ..Synchronizer Pistoo
20003-l . . .. .Low Pitch Adjustment Spacer
2OOO3-2 .. ...Low Pitch Adiustment Spacer
2819 .. Synchronizer Cover Plate Seal
2674-L6. . .. .Low Pitch Adjustment Shim
2879 .. Synchronizer Cover Plate
2832-8 .Synchronizer Cover Plate Screw
2832-L0. . . . ,Synchronizer Cover Plate Screw
2740 .. Fil ler Plug
2195. . Bearing Preload Sleeve
2L99 .. Bearing Preload Pilot
2668 .. Preload Bearing
2L98 . Preload lock Pin
AN960-416.. . .. .,Preload Lock Pin lilfasher

AN365-428.. .  . . . ,Preload Lock Pin Nut
3277 .. Flange (Blade)
2914 .. Flange Plate Seal
218r. . Flange Plate
2191. . Flange Plate SnaP Ring
2994 . . Flange Seal Packing
2995-l .Flange Seal Packing Spring
2993-, ,Flange Seal Packing Shim (Inner)
20101 . . . r . .Flange Seal  Packing Shim (Flared)
20036 . Flange Seal Packing Shim (Outer)
2701. . Thrust Bearing
2705. . Thrust Bearing Retainer Seals
29L8 . . Thrust Bearing Retainer Plate
2667 .. Thrust Bearing Retainer Snap Ring
3239 ..Counterweight Arm
2712
AN7-20 . .. . Counterweight Arm Clamp Bolt
AN3l0-7 ... Counterweight Arrrr Clamp Nut
2721-l ,Counterweight
272L-Z .Counterweight
2721-3 ,Counterweight
2721-4 ,Counterweight
2721-7 ,Counterweight
2721-9 Counterweight
2894 . . Counterweight Arm Lock Screw
4N502-10-4... .. .Counterweight Arm Safety Screw
2714-3 .Counterweight Arm Lock Screw I7asher

*AN616-17-20 ....Counterweight Bolt
AN310-6 ... Counterweight Bolt Nut

@i"lt length when ordering.

t 9
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GROUP ASSEMBLy PARTS LIST (Continucd)

4N502-lG4...... . . . . . . . . .Counterweight Arm Safety Screw
2951.  .  .  . .  .  . .  .  .  .  .  . . . .Balance Veight  Band
2 8 7 6 . . . .  , . . . . .  .  . . . .  B a l a n c e  ! / e i g h t
2 7 0 5 . . , . . . . . . . . .  . . . .  B a l a n c e  W e i g h t  S p r i n g
AN3-22. . . . . . . . .  . . .  Balance Veight  Bol t
l | N 3 1 G 3 . . . . . . . .  .  . . . . . . .  B a l a n c e  W e i g h t  N u t
4 N 7 6 1 0 .  . . . ; . . . . . . . . .  A t t a c h i n g  B o l t
2506. . . . . . , . . . . . . . . . . . . Attachiog Bolt Washer
2N29. . . . . . . . . . .  . . .  .  . .  . .  F ie ld Serv ice Inst ruct ions
1766. . . . . .  .  Hub (Only)
2001f ,  ,  .  .  ,  .  .  .  .  .  .  . . . . . . . .  P last ic  Repair  K i t
299-L... ..Lubricant Aeromatic 7F (l Pt.)
D9-8.., ......Lubricant Aeromatic 7F (l Gal.l

sEcTtoN tx

SETYICE AND OYERHAUT TOOLS LIST
Tool Ncf'$cr

Pl iers  . . . . . . . . . .  .  . Insta l l ing lock wi rcs
So&t Wrcnch, Hex. 5/8",......... Tighteniag counterweight arm bofts aod nuts
Machinisdr Squarc ...,.. Checking blade track and edge alignment
Torquc Vr,ench . . . . . Tightening counterweight arm bolts and nuts

2719. . . , . .Assanbly Fired-Pitch Pirmn .......Fixing position of f,anges for angle measuremcrrtl
3290......Grcarc Gua with 5/16" Erelaiot.... Fill ing hub with lubricant
{ 0 3 1 .  .  ,  .  .  . P r o c r c o r  . . . . . . . . . , . . , . . . . . . , , . . .  M e a s u r i n g  b l a d e  a n g l e s

Measuring counteryveight arm angles
&7t......Flangc Plate Arsembly Tool........ C.ompression flange seal rings while assembling snap rilgr
2626. , . , . .Pmcactor Adapter . , , , . . . . . . . , . . . , . Used with procactor for measuriog bla.de angles
2871-7..,.Ret i.cr Snap Ring Pliers. . .. . .... ..Rernoving and as:enbling reminer snap rings
2871-5....fblge Plate Snap Ring Pliers. .. ... Removing and assembling fange plate snap ring

Soclet Vrcnch, 7 / 16", Hex.. . ., . .. ., Adiusting balancing weight assenblies
Removal and a*:embly of nut from preload lock pin

Screw Driver . .,. ..Installing counterweight arm safety scrcws
Allen Head Vrer.cb.,3/16", Hex.. ...Installiag lubricant frller plug

2913. . . . . . Drill Bushing . . . . Drilling counterweight arm lockscrew holes in new blada
4077. . . . . .Bdaoce Arbor . . . . . . . . . . . . . . . , . . , . Checking static balance

20ll..,...Plgtic Rcpair Kit . Rcpaiting small holes and scratches on plastic blade covcriog
299-l, . . .Aetomatic 7F Lubricant. . (1 Pint)
299H. . . . Aeromatic 7F Lubricant. . . . . . . . . . . . .(l Gat.)
2825. . , . . .Prcloadiog Tool . . Adiusting beariag preload prtssurc
40E3 . , . . , . Propeller Tabl,e Flange Adapter.....To fit cus@mer's protrector table

Inquiries regarding parts, service and overhaul tools and repair rnaterials

should be directed to the attention of the SERVICE SECTION,

UN'YERSAI. A'RCRAFI'NDUSTR'ES

Aeromalic Propeller Depf.

Denver, Colorodo.
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