
2 BLADE, CONSTANT 
SPEED A N D  FEATHERING 

D.O.A. = FmA.A. Approved 

WARNING 1:   THIS MANUAL IS OBSOLETE. DO NOT USE.  
THIS MANUAL HAS NOT BEEN MAINTAINED BY 
HARTZELL PROPELLER INC. THE FAA REQUIRES 
THAT THIS DOCUMENT CONTINUE TO BE MADE 
AVAILABLE.

WARNING 2:   REFER TO HARTZELL PROPELLER INC. SERVICE 
BULLETIN HC-SB-61-331 FOR INFORMATION 
ABOUT PROPELLER MODEL UPGRADE FROM “1” 
OR “8” STYLE HUBS TO “D” OR “A” STYLE HUBS.

WARNING 3:  HARTZELL PROPELLER INC. COMMERCIAL 
SUPPORT FOR PROPELLER MODELS 
CONTAINED IN THIS MANUAL IS NOT AVAILABLE. 

WARNING 4:   USE OF OBSOLETE MAINTENANCE 
INFORMATION OR PARTS THAT HAVE UNKNOWN 
HISTORIES IS NOT APPROVED BY HARTZELL 
PROPELLER INC. AND MAY CREATE AN UNSAFE 
CONDITION THAT COULD RESULT IN DEATH, 
SERIOUS BODILY INJURY, AND/OR SUBSTANTIAL 
PROPERTY DAMAGE.
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PART I-OVERHAUL 

SECTION I 

DESCRlPTION 

The HC-AZX( )-2 Propeller is a 2-blade constant 
speed and feathering propeller designed for engines in 
the 150 to 300 KP. class having “F,” “&” or “L” type 
flange mounting shafts. The “F” flange utilizes six 
yz-inch bolts on a 4-inch bolt circle plus two f/3-inch 
dowel pins. The “K” flange utilizes six !&inch b i t s  
on a 4s-inch bolt circle. The “L” flange utilizes six 
7/I&inch &its on a 4%-inch bolt circle. 

The HC-A2X series propellers supersede the earlier 
HC-82X models. The HC-A2X series utilize split typt 
blade retention bearings, together with a modified hub 
spider; whereas, the HC-82X series propellers utilized 
solid blade bearings retained by split rings. This change 
was made in order to stiffen the hub and thereby 
achieve greater ~ma0th.n~~~. 

The differences in the parts lists of the HC-A2XF-2 
and HC-82XF-2B are given in Part 11, Section 131. 

This propeller is designed to be controlled by a gov- 
ernor mounted on the engine supplying engine oiI 
through the propeller shaft. Governor oil pr;cssure (0 to 
300 psi range) decreases the pitch while counterweights 
attached to the blade clamps increase pitch. A spring 
assists the countenweights during the feathering opera- 
tion. Feathering the pitch is accomplished by opening 
a valve in the governor which allows the feathering 
spring to force the oil out of the propeler and back 

’ into the engine, thereby increasing the blade angle to 
, - 

- <  the feathered position. 

Centrifugal stops prevent feathering of the propel- 
ler, due to the actiun of the spring, when the engine is 
stopped. At speeds of over 500 RPM, the stops are 
removed by centrifugal force, allowing the propeller to 
be feathered at any time. 

Unfeathering is accomplished by any of several 
methods as follows: 

(a) Restarting the engine will provide oil pressure to 
unfeather the propeller. 
(b) An oillair accumulator, sealed by a valve when the 
propeller is feathered, can be utiiized to provide pressure 
for unfeathering. 
(c) An electric operated oil pump can be used to pump 
oil back into the propeller for unfeathering. 

SECTION II 
OVERHAUL INSTRUCTIONS 

Table I. - SP€CiAL OVERHAUL TOOLS 

Part No. NOWk.ttJ&UfO 

8.842-1 
C-845 

Wrench for A-2 Nut on Spring Asembiy 
Fixture fw Assembly of Fhathering Spring 

Balancing Equipment, Wire or Arbor 
Ausmbly Tool for Pressing A-972 Ring on 

Puller Tool for A-972 Ring 
Tool for M n g  Pilot Tube into Hub Spider 
Piston Fixture Used for Balancing 

- - - Propeller Table - - - 
BT-222-1 

8T-223-1 
b y 8 4 4  
SK-274 

C-982 hub spider 

FlCURE 1 - - M o d  HC-AW %ria Propaller 

- 1- 
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Ail. REMOVAL OF PROPELLER FROM 
ENGINE-MODEL HCmA2XF-2 (set 

(a) Rcmove spinner dome (80) by taking out screws 

Figure 2) 

(81)- 

G Z 3  -1 

Feather propeiier before m v h g  %h pitch 
stop subassembly (44). Use blslde bars to com- 

(47) can be pushed out to allow prapciler to 
feather. An alternative method is to star t  the 
engine and feather the prapcller. 

(b) Disconnect the spinner bulkhead (82) by moving  
nuts (56), washers (55) and (54) and bolts (53). 
(c) Remove the propeller from engine by removing 
bolts-(12) from the engine-propeller flange. Work the 
propeller off the engine shaft (whkh k being held by 
the twodowel pins ( 1 1 )  by applying a forward thrust 
and a fork and aft motion of the blade tipa It may also 
be possible to drive the dowel pins back, wing a punch. 
Remove “0” ring (9). 
(d)  Remove the spinner bulkhead fmrn the engine 

(e) Remove automatic high pitch stop sub-assembly 
(44) from pmpeiier flange by hIIloving bolts (52). 

A-2 REMOVAL OF PROPELLER FROM 
*.- I ENGINE-MODELS WC-A2XK a d  

pres feathering spring so that the high stop pin 

flan!P 

I HCIA2XL (See Figure 2) p- I 

\\ (a) Remove spinner dome (84) by removing x m v s  
(81 ) 

Feather propeller before removing high pitch 
stop subassembly (45) as described under A-1 
dxm. 

(b) Remove high stop sub-assembly (45) by removing 
bolts (52). 
( c )  Remove mounting bolts (16) (17) (18) or (19) as 
the case may be. 
(d) Remove propcilcr from engine, including “0” ring 
( 10) and s h i m  ( 13) or ( 14). 

B. DISASSEMBLY OF PROPELLER 
Inarnuch as the only differences in the HC-AZXF, 

K, and L propellers are in the mounting flanges and 
spinners, the dbasscmbiy is identical, so all three models 
will be taken together. 

Mount the propeller on a table, securing the 
mounting flange. 

REMOVAL OF PISTON ASSEMBLY (65) 
(a) U n x G  nut ( 78) using wrench B-842-1 To keep 
pilot tube (58) from turning, use a socket wrench to 
apply torque in opposite direction. 
(b) Slide piston (66) off pilot tube (58) by appiymg 
a force to the counterweights (26). 
(c) Remove cotter pin (42) and link screw sleeve (41), 
both sides. 

mu 

. 

(d) Rotate piston assembly (a), uncwphg ’link ’ 
a.rms (69) from the link screws (23). Remove piston 
assembly. 

PISTON ASSEMBLY (65) . 
(a) Take out screws (68) and remove link pin unit 
(67). Remove link arms (69). 
(b) Remove “0” ring (75) and felt seal (76). 

NOTE: Do not uttsmpt to remove 
plQBciG bushing from piston. 

FEATHERING SPRING ASSEMBLY (57) 
(a) Remove screws (74) and stops (73 1. Remove front 
split Mgs (72) by first sliding entire spring assembly 
further into the cylinder (70) by about %-inch. Re- 
move spring assembiy from cylinder. 

Do not attempt to disassemble the feathering 
spring subassembly (57) unless special tool 
No. C-845, the fixture for asscmbly of the feather- 
ing spMgs, is available; or some qual  device is 
used. If this feathering spring is defective and no 
fixture is available, a new one should be in- 
stalled. Return the old one to the factory for 
repair or replacement. 

(b) Place the assembly (57) in the fixture and com- 
press the feathering springs (61) and (62). Slide the 
rear spring retainer (63) back on the pilot tu& (58) 
and remove the kar spring split retainer (64). Slowly 
#lease the spring compression and remove the assembiy 
from the fixture. Parts (63) (60) (62) (61) and (59) 
can be removed from the assembly. Remove “0” r i f p  

h,. 
(77)- 
CYLINDER (70) 
(a) Unscmv cylinder (70) using a square bar inserted 
in the slots provided. 
(b)Removc “0” ring (71). 

BLADES AND CLAMPS 
(a) With ink and scale, mark matching lines on blades 
{ Z and clamps (22). Record blade &ai number with 
clamp number for each side of pmpelIer. 
(b) Remove the nuts (36) bolts (34) and (32) and 
remove the clamp halves (22).  Remove gaskets (31) .  
Remove blades ( 1 ) . 
(c) From the clamp (22) remove the lubricator fittings 
(U), and automatic high pitch stops (39) by removing 
screws (40). 
(d) Remove cotter pins (331, and remove and discard 
counterweight mounting screws 129). These screws 
should be repiaced immediately with new ones. Torque 
to 65 tb. ft. Safety with cotter pin (30) .  

In nonnal overhaul operations, it is not neces- 
sary to remove counterweights (26) or (27)  
from the assembly (20) or (21 ) , unless the parts 
are to be replatcd, for which complete disassem- 
bly must be made. Since the counterweights ai 
matched to the clamps (by virtue of the dowt-, 
pins) it is not possible to interchange these parts. 
If either is defective, replace the entire assembly 
(20) or (21). 
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BL4DE BEARINGS 
(a) Remove the balls from the bearings. 
(b) Remove the inner races ( 5 )  of the bearings by re- 
moving the wire ring from the groove. 
( c )  Using special tool BT-222-1, combined with BT- 
223- 1, push guide ring (6) in slightly towards the center 
of the hub (3) only enough to uncover wire ring ( 7 ) ,  
which can then be removed. Using special tool BT- 
223-1, pull guide ring ( 6 )  from hub (3). Remove the 
outer two halves of bearing race ( 5 ) .  
(d)  Remove “0” ring (8).  

HUB SPIDER ASSEMBLY (2) 
(a )  If inspection of the hub spider subassembly shows 
that the pilot tubes (4) require replacement, they may 
be pulled by means of an appropriate bearing puller. 
This usually necessitates the part being returned to the 
factory for this operation. 
AUTOMATIC HIGH PITCH STOP ASSEMBLY 

(a) Dis-rnble each high pitch stop assembly by re- 
moving cotter pin (49), washer (50) spring (48) and 
pin (47). 

(44) or (45). 

C. CLEANING 
(a) Wipe all dirt and grease off ail parts. 
( b )  Clean all parts, except felt seal (76) with solvent, 
and dry. 
(c )  Apply a rust preventative compound on all parts 

/;- %which are to be stored for any length of time, or shipped. 
(d)  Keep in clean and -dry place before reassembly. 

i -  

(J D. INSPECTION 
(a) Inspect a11 wearing parts according to tolerances 
specified in TABLE 11. Replace parts not coming within 
specified limits. 
ib) Inspect the blades according to the tolerances in 
TABLE 111. Replace a blade which falls below the listed 
minimum dimensions upon rep&. 
i c )  Visually inspect all metal surfaces. Replace or re- 
finish any bearing or wear surface which has a visible 
nick, dent or other distortion. 
(d) Magnetically inspect all steel parts for cracks not 
visible to the eye. 
( e )  Visually inspect the blades for cracks, particularly 
around the shank retention area and at the leading edge 
near the tip. 
r f )  Inspect the bearings for excessive wear or chafing. 
A certain amount of marking of the balls and races is to 
k expected and is not necessarily a reason for replace- 
ment. Only when the bearings show pit marks which are 
;W2” deep and definitely feel rough, are the balls or races 

-to be replaced. Bearing life ordinarily is greater than 
1000 hours. 
(g) Inspect pilot tube (4) for slippage. The tube should 
extend out from hub 3% inches only. If this distance is 
greater, the indication is that the tube has slipped out of 

i the hub spider. An oversize tube should replace the one 
i which slipped. 

3 E. REPAIR AND REPLACEMENT - 
(a) Remove all rust, galling marks and nicks from the 
hub spider arms with crocus cloth or fine emery. Rust, 

galling and nicks are stress raisers which reduce the 
fatigue life of the hub. Do not polish unless necessary, as 
the spider arms have been rolled to improve the fatigue 
strength. (The roil marks are not tool marks and should 
not be removed.) If the blade pilot tube (4) is to be re- 
placed in the hub, due either to excessive wear, or due 
to the fact that it has slipped out slightly from the spider, 
it is necessary to use a new tube having a ,002” to .003” 
oversize diameter over the 2%” length which presses into 
the hub spider hole. Press the new tu& (4) into the hub 
spider (3)  leaving exactly 3% inches of the length ex- 
posed. Be sure the heavy end of the tube is inserted into 
the hub. Test the tube for tightness by applying 5000 Ib. 
force on the tube. If it slips with this force, it must be 
replaced with a larger tube of say ,003’’ to ,004’’ oversize. 
(b) Replace the counterweight mounting screws (29) as 
noted above. Use only the specified parts as they are 
heat treated to a high strength. 
(c) Replace all gaskets, “0” rings, and cotter pins. 
(d)  Nicks or deep scratches in cylinder (70) may be 
c a m  for replacement, particularly if the marks are in the 
region of the piston “0” ring during normal cruise-flight. 
Scratches in the feathering region may be tolerated if 
not too deep. 
(e)  Replating (cadmium) of steel parts is recommended 
if the original plating has been worn off or if damaged 
by nicks or scratches. 

# C A U T I O N  a 
The hub spider arms (3) and pilot tubes (4) 
should be masked. After plating the parts, they 
must be baked in an oven at  3S0° F. plus or 
minus 2 5 O  for,3 hours to eliminate possibility of 
hydrogen embrittlement. High strength bolts, hub 
and clamp parts are particularly susceptib!e to this 
effect. Failure of the part may result unless this 
baking is accomplished. If proper plating facilities 
are not available, the parts should be painted with 
a suitable aluminum or lacquer paint. 

( f )  Repair blades according to FAA Manual. 
( 3 )  BIade bushings. If the blade bushing is worn beyond 
specified tolerances, the blades shouid be returned to the 
factory to be rebushed. These bushings seidorn wear, 
however, to the point where they must be replaced. 

F. ASSEMBLY 
(see Fig. 2) 
Reassemble in reverse order of disassembly. 

AUTOMATIC HIGH PITCH STOP 
ASSEMBLY (44) OR (45). 

(a) Assemble pin (47), spring (48), washer (50)  and 
cotter pin (49) into high pitch stop bracket (46) or ( 5  1 1. 

ASSEMBLY OF BEARINGS ONTO HUB SPIDER 
(a) Mount hub spider (2)  on propeller table. 
(b) Using special tool BT-222-1, combined with tool 
BT-223-1, push guide ring ( 6 )  onto hub spider bearing 
retention flange. The chamfered end of ring (6) must 
face the center of the hub, and the counterbored end 
!ace out. Push ring ( 6 )  until the inner edge overhangs 
the inner flange face of hub spider (3 )  by about 1 / 16- 
inch. This provides a nest to fit the two halves of outer 
bearing race (5). Unscrew tool BT-223-1 about !41 inch 

- 3 -  
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to allow for inserting outer bearing race ( 5 )  in nest pro- 
vided by ring ( 6 ) .  Adjust BT-223- I so that fingers press 
against bearing race and BT-222-1 presses against ring 
( 6 ) .  Screw ring (6) further onto hub and bearing race 
(5  ) until the groove in flange is uncovered. 

It is important that the two bearing halves be 
matched perfectly at the fractured surfaces and 
held flat against the inner face of the hub flange 
when the ring (6) i s  forced into place. 

(c) Insert wire ring (7)  in groove* 
(d) Remove tool BT-222-1 and install tool BT-223-1 
so that fingers rest against inner edge of ring (6). Pull 
ring ( 6 )  out over the wire ring (7 ) .  
(e) Install “0” ring ( 8 )  over hub retention arm, in to- 
wards the center of the hub as far as possible. 
( f )  Instdl inner bearing race ( 5 ) ;  hold halves together 
with wire ring. 

and aft or parallel with hub shaft axis. 
(g) Fill bearings with balls. Pack with greasc. 
( h) Roll “0’ ring (8) out against bearing race. 
( i )  Wrap masking tape around outside of bearing ( 5 )  
and ring (6) so the balls will not fall out. This will be 
removed when clamps are installed 

IMPORTANT: Locate bearing pwiq lint fate 

f’- ’ BLADESANDCLAMPS 
> 

NOTE: I* d e r  to rursemble the p t o p c u ~  and set 
pibh acncnrtely, it is hi h& adva;nbgeozur to use 
a specirri ~#opsUcr tab& h u v k g  a ahaf t  which 
matus with thc plopcllcr hub flange. A& OT oil 
peasum (roo pui min.) s M  be avaibbk in the 

(a) Mount the hub on the propeller table shaft, sealing 
the flange with “0’ ring (9) or ( 10). Fasten with bolts 
or clamps. 
(b) Fill the blade pilot tube hole with a grease as 
specified under “Greases Recommended.” 

NOTE: Be pra.no air is trapped below the 
grease aa t k  unit upset the ba&mee. 

(c) Install blade ( 1 )  on the same pilot tube (4) front 
which it was removed. Place a hardening gasket com- 
pound (commercial automotive type) around the blade 
shank in the shoulder radius. 
(d)  Install the correct matching damp and counter- 
weight subassembly (20) or (21) with new clamp 
gaskets (31) .  

NOTE : This proce88 can best be aecomplbhcd by 

of the b c m n g  on the top  d e .  T h n  t w t a U  the 
me-half of clamp that ha;a the Eoznctctwcight. 
Then peel the tape fmm ths L O ~ C I  half of the 
b e a h g  which is exposed, a d  rnetaU the other 
champ hdf. Slip the clamp gaskets (SI) between 
t he  dump8 at the partin$ k$. This p~ocdure  
udl h t e  the in- beanng m e  p a v t h g  tinu at 
right angba with the clamp ptwting Cka WHICH 
IS ESSENTIAL. 

Fasten the clamp halves together with socket sccrews 
(32), bolts (34), washers (35) and nuts (36). Tighten 
socket screws (32) and nuts (36) and check for friction 
of the blade when being rotated on the hub. 

ahaft to Crttucits th4 pitton. 

p 6 6 b g  b w !  thc n u U r k g  epG fm @O#t 1800 ** 

NOTE:  Ths pitch wiU be set after the ptopallsr 
i8 completely assembled, after wkuh the clamp 
Bolb will be tmqtled and safetied 

( e )  Install the lubricator fittings (25) and high stop 
plates (39) using screws (40) and washers (43). Wire 
safety. 
( f )  Check €or friction or binding of the blades whc 
rotated about their axe9. If the blades tend to bind after 
the bolts (32) and nuts (36) are tightened, it will bc. 
necessary to rename the c!amps and blades and relieve 
the friction, whate\er the cause; whether it be friction 
between blade and pilot tube (4 )  or friction between 
the end of the bIade and the end of the hub spider ann. 

O E R  (70) 
( a) Insert “0’ ring ( 71 ) in the cylinder groove behind 
the threads. Apply non-hardening gasket compound to 
the threads. Screw cylinder (70) onto hub ( 3) .  Use a 
i-inch square bar about 3-4 feet long as a wrench, ap- 
pfied to the slot in the cylinder. Tighten the cylinder 
hard against the hub {about 200 ft. lb. torque). 
(b) Inspect inside of the’cylinder to be sure the “0” 
ring ( 7  i ) is still in place. 
( c )  Inspect around the dots to be sure the bar has not 
raised the edges which might cut the “0” ring. Peen 
cdges if necessary. 

FEATHERING SPRING SUB-ASSEMBLY (57) 
NOTE: When mscmbling feathsring spring sub- 
arrsembly.(57), it h epeential thtzt a safe mean8 of 
comprcmng the sptrngx (til) and (cis) Be used. 
Thb irJ afforded by the me of a special tool 

(a) Assemble onto pilot tube (58 )  outer Inushrq . 
(59)  springs (61) and (62) spacer tube (W), and( 
spring retainer (63 ) .  Insert the above assernbied P;~KXS 

in the spMg compressing fixture (Tool C-845) and 
cornpress the springs untii the rear split retainer (64) 
can be assembled in the groove provided in the end of 
pilot tube (58 ) .  Kelease spring compression .so that re- 
t iner (64) fits into the nest machined in the. end of 
retainer ( 63). 

NO. C-845. 

(b) Slide the feathering spring sub-asseinblv (57) into 
cylinder (70) and the bore of hub spider ( 3 )  until the 
,grooves in the end of the cylinder (70) are exposed. 

( c )  Install front split rings (72 )  into the groove in thr. 
cylinder ( 70). Fuil the feathering spring sub-assembl> 
forward to lock the rings (72) in place. 
(d)  Secure the subassembly (57) and the rings (72) 
in place by means of feathering stop (73) and screws 
(74). Safety with wire. 
(e) Install “0” ring (77)  in groove at end of threads 
in pilot tube (58). 

PISTON (65) 
(a) Install Iink arms (69)  in piston (56). Install link; 
pin unit (67) and safety screw (68). Wire safety the 
latter. 
(b) Check link arrns (69) for free movement in piston 
(66) slots. 
IC) Install a new “0’ ring (75) and felt seal ( 76 3 

the grooves in piston (66). Soak the felt seal in oil.-dI 
the “0” ring. 
id) Oil the cylinder (70) and “0’ ring (77) at end o[ 
pilot tube. 
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1 Slide the piston (65) onto cylinder (70). 

( f r  Rotate piston (65) so the free ends of the link a r m s  
,69\ can be assembled over link screws (23). 
gl Insert link screw sleeve (41) between screw (23) 
nd hole in link arm (69).  Insert cotter pin (42). 

$ J Move piston (85) into full feathered osition 
(back a the hub assembly) so that the &=add 
end of fie ilot tube (58 )  protrudes tbru the end of 
&e piston fk). Screw the nut (78) onto pilot tube 
(3). Tor ue the nut (78) to 75-100 lb. ft. Restrain 
the pilot tu%e (S) from turning by applying a socket 
wrench to the hex located at the end. 

SETTING THE BLADE PITCH 

a !  .qpply air or oil pressure through bore of the table 
.!,Indie, to force the piston against the low pitch stop. 
l-iold this position. 
b Loosen the outer clamp screws (34) only. Set each 

\)lade with a protractor located at the 30-inch radius. 
airplane specification for low blade pitch setting. 

I‘izhten the blade clamps. Torque the outer clamp 
s ~ ! r ~ % - s  (34). to 30 ft. Ib. torque and the inner screws 
32) to 40 ft. Ib. torque. Safety the latter with cotter 

L L ‘ ~  through hole drilled in head. 
c .  Check the blade against turning in the clamp by 

;orquing the blade to 167 ft. lb. Use a blade bar and a 
t,ci(,yht. If blade moves in the clamp, the clamp must 
he removed and the ciamp parting line at the outer 
corners filed slightly ( remove .005”-.0 10‘‘ each surface), 
to allow the clamp to engage blade shoulders more 
iinnl y. 

d )  Check the blade angle again at the low pitch set- 
ting, as the torquing of the blade may have multed in 
sl iqh t movement. 

el Check the feathering angle by allowing the feather- 
ing spring to feather the propeller. See airplane spccifi- 
cation for correct feathering angle. In case the feather- 
inq angle is not within prescribed limits, the piston as- 
ccriibly (65) must be removed a d  the leathering stops 

73) adjusted. If the feathering angle is greater than 
specified, add shims under the stops (73) ; 1 /32-inch 
thick for lo pitch change desired. If the feathering 
ande is less than specified, the feathering stops should 
be iiled down 1/32 inch for lo pitch change desired. 

CHECK FOR GENERAL OPERATION, 
FRICTION AM) LEAKAGE 

a )  Cycle the propeller with air and note general opcra- 
tion for possible friction, etc. 
b) Hold fuU pressure on piston and check for leakage 

past piston 440** ring (75) , cylinder “0” ring (71) and 
ruide rod “0” ring (77). Oil applied at these points 
*rill bubble if air is leaking out. 

IXSTALLATION AUTOMATIC HIGH PITCH 
STOP ASSEMBLY (44) and (45) 

3) Install automatic high pitch stop brackets (44) or 
451 with bolts (52) .  Check operation of.automatic 

+top mechanism by cycling propeller between low pitch 
md high pitch. Check engagement of stop p h  (47) 
and stop plates (39). Both pins should engqe plat- at 
Wme h e  within .010 inch. File plates s required If 
necessary. Check feathering by holding stop pins (47) 

out so that plates (39) can pass. Check for clearance 
and possible friction between parts. 

NOTE: The atumaiie high pjteh 8 9 p  brackets (u) mvst be removed before tnataUmg the HC- 
A H L X  p r o p e l k  on the engine as two of the 
moun&g screws are covered by therre brackets. 
These brockets need not be removed before in- 
staUing the HC-A2XF propeller, however. 

SECTION 111 
BALANCE 

(a) Balance the propeller assembly before grease is added 
to the clamps, and check again after grease is added. 
Balance with pitch at high value-pins (47) engaged with 
plate (39). 
(b) Either a suspension system or an arbor mounted on 
knife edges may be used for balancing. In event the sus- 
pension system is used, it is essential that the center of 
gravity of the propeller be located at or slightly below 
the pivot of the balance equipment; otherwise inaccu- 
racies will result. 
(c) Remove the end play from the blade clamp assem- 
blies by driving identical small wedges between the blade 
clamps and hub spider, at identical locations. 
(d) Bolt propeller to balance arbor, or wire balancer. 

NOTE: The f o b w i n g  ba lucc  procedure 
rrppltss d g  to balancu arbor method. 

(e) Check horizontal balance by laying slugs (37) in 
comer of blade and clamp. Record nu,:iber of slugs 
required for balance. 
( f )  With the propeller in horizontal psition, apply 
50-100 Ib. downward force to each blade tip. Thls 
takes up the clearance between hub and blades in one 
dimtion. 
(9) Check vertical balance with heavy blade up. Add 
weight slugs (37) to light side of clamps. Kecord num- 
ber required for balance. 
(h)  Rotate blade 180” from horizontal position as noted 
in “f” above and apply 50-100 lb. to each blade tip. 
This takes up the clearance opposite to that noted 
under “P ’. 
( i )  Again check vertical balance. Record number of 
weight siugs. 
(j) The final number of weight slugs can now be de- 
termined for vertical balance. If the slugs under “g” 
and “i” arc added to the same side of the blade, the 
total slugs required for vertical balance is the average 

If the slugs under “g” and ‘5‘’ arc added 
to opposite sides of the blade the difference between 
the two numbers is added to the side requiring the 
greatest number. 
(k) Horizontal balance determined under “e” must be 
maintained by pmperIy dividing the slugs required under 
“j” between the two blades. 
(1) Attach the dugs to the ciamps with screws (38) and 
again check horizontal balance. Safety with wire. Da 
not attach more than 4 dugs with each pair of screws. 
(m) Add equal amounts of %grease to each blade, hold- 
ing horizontal balance constant, until clamps are com- 
pletely full, as evidenced by grease starting to come out 
around circumference of hub spider a: “0” ring (8 ) .  
Avoid blowing out “0” ring and gaskets (31) with ex-  
cessive pressure. 

of 66&¶ and &C;?* 
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SECTION IV. WEAR TOLERANCES 

TABLE II. - TOLERANC€S OF WEARING SURFACES 
MODELS HC-MXF, L, K 

Replaem if dirnmnrion 4 
is abovm or bdow 

It- 
No. 

Min. Max. 

1.4990 1.4987 1 .rm A-158 Pilot T u k 0 . 0 .  
A-158 Pilot Tube Assembly, l.n@h banding WoCrd 

Hub Spider 
Bladm &rshing 1.0. 
C-852-1 Piiton, Plastic Bushing 1.D. 
C-852- Pm, Pin Hole Diu. 
8-854 Cy1ind.r 0.0. 
8-85s pilot Tube Diu. 0.0. 
A 4 5 6  Mwhtoom b e  
A457 Spring RItoiner 0.0. 
A-961-3 Link Am# 1.0. Small End 
A-961-3 Link Arms I.D. brqe End 
A444 Bushings 1.0. 
A-944 Bushings O.D. 
A 3 0 4  Un& Sam O.P. 
hathering Spring A b l y ,  Compsuiort bad 

1. 
2* 

3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
1 2. 
13. ' 
1 4. 
15. 

16. 
17. 
18. 
1 9. 

3% + X b  

1.5015 
3.782 
3765 

3.778 
.985 

2.243 
.ma 

3755 
.%35 
.502 
3620 
sa5 

44obct.nd.d 

3?4-x-4 
1 so05 
3.780 
,3755 

3.776 
,984 
.986 

2-24 I 
.3750 
3625 
.SO1 
.%lS 
-4995 

6oOCom&ed 

3% +w 
1.5030 
3.785 
3735 
- I- --- 

,993 

3705 
,5645 
.so4 

--- 

--- --. 
400 Extended 

-111 

S600 
,4970 

550 Compr'od 

Blade End Ploy 
Fora and Aft Moremsnt of Bkde Tip (98" h . 1  
Mode Track 
Balance fdorance 

TABLE 111.- BLADE REPAIR TOLERANCES 

~ 

9 4.700 1.980 
12 5.726 1.095 
18 31.10 32.10 .lo3 .I67 6.3tO ,692 
26 240 24.60 .082 ,018 6.070 .472 
32 200 s.tup - . I 6 4  - ,098 5.450 .340 
38 16.80 17.20 -.242 - .178 4.190 ,233 

76360 W o d .  

9 4.700 1.980 
12 5.572 1.096 
18 410 420 .I38 .202 5.702 .666 
24 37O 37.60 -.Q72 ,008 5,312 . U S  
30 33.20 Set~p -.I92 -.128 4.4sQ .319 
36 29-80 30.20 -.242 --.178 No Limit No Limit 9% 4.704 1.980 

13 5.720 t .095 
20 410 420 -.I22 -..OS8 6.307 .693 
28 36.50 37.10 -.472 - - . a 8  6.070 ,472 
34 33.20 Setup - . a2  --.618 5.450 ,376 
40 29.80 30.20 -.a32 -768 4.2M) .286 

8433-6 M w k  -12 

~ 

9 4.700 1.980 

18 410 420 .138 .202 6.200 .625 
24 374 37.60 -.Q72 --.OW 5.985 .4n 
30 33.20 Setup -.192 --.128 5.380 .337 

12 5.720 1.095 

36 29.80 30.20 -.242 -.178 No Limit No limit 

TABLE IV. - Torque Valves 
Model  HC-AaX Series 

Tarquo Torclue 
lb. h. tb. In. 

8433 Made  8433-2 and 4 
locotion on Hub 

"L" fionge mounting 
"F" ond "K" flange mounting 
Outer blods damp bolts 
Inn* biode clamp socket ~ t u w  
Counknvdght rocket screw 
A d 0 4  Link Scrm 
Nut, front of pistodeathering 
Bbdo imtalld in Blade Clamp 

40 480 
60-70 720-840 

22 360 
40 480 
65 78G 

45-50 5404  
75-1 00 800-1 2b'y 

167 2000 

9 4.700 1.980 
12 5.720 1.096 
18 410 420 .138 .202 6.200 .625 
24 370 37.60 -.O72 -.W8 6.000 .473 
3Q 33.20 stup -.I92 -.128 5.460 ,341 
36 29.80 30.20 -.242 --.I78 4.200 .234 
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SECTION V 
LUBRtCATION 

1 General Properties of Grease Required 
.Any grease used must have the following properties: 

(a). Waterproof. 

(b). Temperature range between -15* F and 
150a F; or -4Uo to 100° F if operation is 
in cold climate. 

(c). Freedom from separating oil from soap base 
due to centrifugal force or high tempera- 

6 

ture. 
(d). Low Friction. 

List of Approved Greases, by Spec. or Name, 
1. Hamell Dc: Grease. 

2. Stroma IIT-1 (2-801 G m )  
Union Oil Co. of California 

3. Gdf'leA- Moly for blade bushings 

4. GLJflcx A. 
This grease k momended for the blade ball 
bearings as it will not bleed oil in hot weather. 

Standard Oil Co. of California. 
5. KPM Aviation Grcasc No. 2 

6. Stroma LT-1 (2-815 Gw) 
Union Oil Co, of California 

Fiskc Brothen, Toledo, Ohio. 
This grease will bleed oil in hot weather- It is rec- 
ommended only for lubrication of the blade pilot 
tubcs &ut not the blade bearings. 

Standard Oil Co. of California 

Fiskt Brothers, Toledo, Ohio. 

10. Mobilgrclse Aero b H i  PD-535:K 
Socony Vacuum Oil Co. 

11. No. 84 Medium Grease 
Keystone Lubricating Co. 

12. Texaco Regal Starfax Special. 

13. Molub-Alloy No. 2 Grease -loo F. 

7. Lubriplate 630 M 

8. RPM Aviation Grease No. 1 

9, Lubriplate 707 

NO. 1 G R ~ X  -25' F. 
rmFtial oil & G- co. 
Los Angeles, California. 

German Calypso1 Company, Dusseldorf. 
14. & m y  - C d y p ~ ~ l  H729 

C Proper times and amounts of grease arc 
mentioned during assembly procedures. 

SECTION VI SERVICE TROUSES AND REMEDIES 

Trouble 

FAILURE 
OF PITCH 
TO CHANGE 

EXCESSIVE FRICTION 
IN HUB MKHANISM 

IMPROER RPM 

Proboblo Car- 

If rpm fails to ilKnaw but will 
rducr: Law oil p.uw,. 

If rpm chonge in bath diredons 
is sluggisht Excush Mon in 
hub meshanism. 

Wy-instul1.d governor has 
wrong d i r d o n  of raiaiiocr, or 
has bypass plug in mong Me. 
Pilot tuba has dippod out dight- 
ly and is rubbing hod against 
end of hola in blada. 

8hdr ball kr ings  urruswily 
rough 01 br0k.n. 

Friction in voriour moving pa- 
of pitch contrd mechanism. 

Remedy 
~ 

Sat did wlve in g o v u n e r  to provide necessary pressure, up to 
275 psi. 

Sem ''E*C.uive Fricrion in Hub Machnirm," below. Isolate friction in 
each blade by uncoupling piston and testing each biade separately, 
Mom tearing prop.llr down. 

C h d  and comet. 

Twr down and check dirtan- pilot tub extends from hub spider. 
Should bo 3% inches. If mom, remove pilot tube and replace with a 
tu& .m in. ovarsizm at hub end. 

Polish pilor t u b  and Nude bushing with fine emery p0-r and re- 
arwmble. 

Replace bwring. 

Check ports individually. If tightness is encountered in sliding parts, 
increase clearances slightly. Apply oil oxternally to moving parts. 

Gcmmor has high rprn stop, as well as propeller low pitch stop.  Either 
the governor or the prop411.r stop moy limit maximum rpm. To de- 
termine which is causing trouble, open the throtrle and move governor 
control back and fwth slowly. 
If maximum rpm is rwched BEFORE governor stop is reached, propeller 
stop ir probably limiting rpm. if this is the case, loosen blade clamp 
outmr bolts and r m  blades in clamps. Reduce blade angle about 1 * 
for each 100 rpm increase. (1. equals % inch circumference at 
blade root.) 
If muximum rpm is reached AT SAME TIME as governor stop is reached, 
gowmw stop is probably limiting the maximum rpm. Readjust gover- 
nor stop to obtain proper rpm. On. turn of governor stop screw equals 
a b u t  17 rpm. Turn stop screw out to increase rpm. 
Governor slop should limit high rpm, with propeller stop rscrched at 50 
to 100 rpm b.yond. This allows for variotionr in engine power with- 
out affecting maximum rpm. 

- 7 -  
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Trouble I Probabh Causa 

O I L  LEAKAGE 

GREASO LEAKAGE 
(Only sourn of 
g m u m  I.akag8 
is blode brings..) 

stotic rpm to9 high 

FAllURE TO Govomor control doaJ not pr+ 
vide enough travel to allow 
governor to move hard against 
high pitrh stop. 

Faulty "0" ring -1s as follows: 
Front of rear cow 

engine shaf t  and hub. 
Between hub and cytindor. 
Between pisten and cylinder 

at front of piston. 

Grease leaks past clamp seal 
gaskets. 

Grease leaks from be*- 
blode and damp. 

out at fauthwing rpm. 

spring. 

GiiEiG- -  
(Whom govmmor 
mrd is 
changed mpidty 
or rough oir 
is .ntountond.) 

~ ~ - 

Air trapped in propeller actuut- 
ing piston or in engino shaft. I 
Governor pressure too low. 

Excsuive friaion in pitch 
changa mchanirm. 

Govarnor lacks suff iaent 
damp.ning. 

~~~ 

END PLAY IN 
6LADU 

I Buildup of manufacturing 
tolerances. 

.. ~-~ 

BLADE TRACK 

BLADE FIT ON 
HU8 PILOT TUBE 

Reduce by screwing gov.mor stop in, one turn for each 17 rpm 
reduction. 

Provide sufficient travel in gwernor control. Governor must drain oi? 
out of propeller during feathering. 

Seo " E x c ~  Friction in Hub Mschcrnism." 

Check for burn on pins. Chesk for stiffness of spring. If propekr 
feothm at high rpm's but fails to feather at low rppm's, too-stiff spring 
is i n h i c d .  Reduce length of spring by one or two turns. 

Replace. 

Provision should be incorporatad in engine to allow tropped air to 
arcapo from system during one half of the pitch change cycle. 
ttwcise propdlw by changing p k h  or feathering before tach flight. 

Adiurr governor relief pressure so that rate of pitch change is tha 
same in both directions. 
Sas "Exc&ve Friction in Hub Mechanism." 

~ ~- ~- - ~ 

Change or adjust speeder spring. This gives governor more stability, 
but mokea pitch control more sensitive, which, may in turn require 
twigging of control to offset higher spring rate. Changing to stiffer 
qmedmr spring should be done oniy O ~ ~ O T  all other factors are  checked 
and ccurected. 

Disassemble and inspec? "0" rings and the surfoces they s e d .  Replace 
"0" rinm if defaaive. Replace cylinder if surface is scratched or 
nickad in area where "0' ring slides, Use gasket compound on 
cylinder ttrreudr when replacing. Peen down raised p l a c a  caused by 
tightening of cylindn with bar. 

~ 

Loown clomp bolh ond replare gaskets. Standard thickness of gasket 
is .050, but .060 gaskets are avoilable in case .050 gaskets w e  not 
compressed suffkientty to hold. < 

Inscribe blade with ink or pencil to assure correct blade angle on re- 
a w m b l y ,  and m o v e  blade and clamp. Add gasket cornpound in 
radius of bladm butt. Replace blade and clamp. 

Total end ploy of ,060 is permissible. 
~ -~ ~ 

Tolerance of % inch is allowed 

With manufacturing tolerances, the maximum that the blade tip can 
be mwed fore and aft is 368, without greose in blade clamps and 
bearings. With grease, the movement is nil. If blade tip fore-and-aft 
movmnent increases to ,100 dry, blade requires factory rebushing. 

PART II - PARTS LIST 

SECTION I 

INTRODUCTION 
.. 

"he first column in each parts list is the figure and 
index number. This refers to the illustration and index 
number of each part. For example, if you are ordering 
a blade clamp assembly and want to see how and where 
it locates on the general assembly, this column indicates 
Figure 2, index number 20. Looking at Figure 2 in the 
voup assembly Parts List, index number 20, the appear- 
ance and location of the clamp assembly may be easily 
found, also the details of all parts contained in this 
subassembly. 

If you do not know the part number, you may refer 
to the applicable illustration and then find the indey 
number assigned to it (20). Look in the parts listing, 
and read the part number, 838-10. 

HOW TO ORDER. 
It is important that the Part Number, Part Name 

and Model Number be given when ordering parts. 
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SECTION II 
GROUP ASSEMMLY PARTS LIST 

Coda No. 

- 

1 

3F 
4 

2F 

21 
31 
4 

2K 
3K 
4 

- r  

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 

2 1  

22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

- 
37 
38 
39 
40 
41 
42 

46 
47 
40 
49 
50 

44 

844x39 
c-982-1 
A- 1 581 

840-40 
C-982-2 
A-1581 
A-2027 
A-311 

A-97 1 
A m 2  
A 4 7 4  
PRP-900-8 
PRF-9094 
PRP-00232 
.5m2 x 1 
A-1328-1 
b933-1 
bl322 
M 9 8 2  
A900 
A-980-1 9 

A-1333 OT -3 
A-I328 
A-1381 

C-3-5A 
A 4 0 4  
A-205 
Mst 5001 -1 
b271-1 
833-2 
A 4 5  
A~2036-30 
A-285 
M7-1 
A-202 
AN380-3-2 
A-2017 
AN9-16 
A-2043 
No. 3 

A 4  
AN501 A1 0-6 
A481 
AN601 A1 0-6 or 

AN3803-3 
A-944 

m2A 
6-8sz-1 A 
~ a a 3  
~ 4 s 4  
AN380-3-3 
AN936AlO 

Models HC-A2XF, K, and L-2 

Feathering 

Description No. Rmquired 
F-2 K-2 l-2 

2 

1 
1 
2 

2 
2 

2 
2 
2 
2 
1 

2 
6 

6 

2 

2 

4 

2 
2 
4 
4 
4 
4 
4 
4 
4 
4 
4 

2 

1 
1 
2 
2 
2 

2 
2 
2 
2 

1 

1 

2 
4 

2 

2 

4 

2 
2 
4 
4 
4 
4 
A 
4 
4 
4 
4 

2 

1 
1 
2 

2 
2 

2 
2 
2 
2 

1 

1 

4 
4 
? 

2 

2 

4 
2 

2 
4 
4 
4 
4 
4 
4 
4 
4 
4 
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45 
51 
4a 
47 
49 
50 

- 
52 
53 
54 
55 
56 

57 
58 
59 
60 
61 
62 
63 
64 

66 
67 
68 
69 

70 
71 
72 
73 
74 
75 
76 
77 
70 

80 
81 

6s 

- 

79 

a2 

83 
84 
81 
a5 

~ 

830-9 
B-984 
A 4 8 1  
A 4 8 3  
AN380-3-3 
AN936AlO 

8-984-1 
A483 
A404 
AN936AIO 
AN380-3-3 

83G9A 

ANSH4A 
AN41 5A 
AN9-14 
AN960J16L 
AN363428 
AN745 

M 5 5 A  
A 4 5 6  
A-840-1 
0-953 
gs53 
-57 
A458 

C-8S2-6 
A-1 464 
AN5Ot A1 0-6 
A461-3 

83 1 -5A 

832-24 

04% 
PRP-9Q9-13 
A459 
A 4 9 9  
AN501 A1 0-6 
PRP-902-46 
A 4 6 3  
PRP-914-12 
~ 4 a 0 . 2  

835-1 3 
C-888-4 
AN526C1032R7 
C407.1 

835-6P 
C-888-4P 
AN526C1032lV 
c-885P 

C-888-4 
AN526C1032R7 
c-aa5 

835-1 6 

-I,.<- 4 

4 
a 
4 
4 
4 

1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
2 
2 
2 

1 
1 
1 
2 
4 
1 
1 
1 
1 

1 
1 

14 
1 

2 
2 
2 
2 
2 
2 

8 

4 

1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
2 
2 
2 

1 
1 
? 
2 
4 
1 
1 
1 
1 

1 
1 

14 
1 
1 
1 

14 
1 

2 
2 

4 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 

1 
1 
1 
2 
4 
1 
1 
1 
1 

1 
1 

14 
1 
t 
1 

14 
1 
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FIGURE 2-Mddr HC-A2Xf-2 (and ZA), HGA2XK-2 and M-A2XL-2 Propellen, tCploded Views 

- 11 
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SECTION I l l  

PARTS LlST DIFFERENTIATING BETWEEN PARTS LlST 
HC-A2XF-2 AND H C -82X F-2B HGA2XF-2 

DIFFERENTIATIN G-8ETW EEP 4 
AND H C-A2XF-2A 

cob -No. HC-UXF-2 HC-A2XF-2A 

2F 84037 Hub Spidw Unit 1 
3F c-981 HubSOid.r 1 

I 
1 

6 A-972 ~ Guide Ring 2 - A-1 59 split Ring 2 
7 A974 WinRingRetuimr 2 

56 83 1 -5A Faohring Spring 

Rear Retainer, 

J6 831-1A Feathering Spring 

857-1 Rlar R.tain.r, 

SubAssembfy 1 
57 U S A  Pilot Tube 1 
62 851 

Spring 1 

S u b - h m  bly 1 
n a5su Pilot Tuba 1 
62 

Sotina 1 

All o t h r  parts o n  common to both designs. 

NOTE: The HC-AZXf-2A Propeller is used only on 
McDormott Widgmen Conversion. It corre- 

to the d d  HC-82XF-2C Modd 

I .  

=. 
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