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REVISION NO. 2 HIGHLIGHTS:
This revision adds informalion regarding the composile propeller biades
at the end of this manual.

i New forms have been added for records of composite btade damage
repair on pages 25a and 25b.

PARILCLL FRUFELLER INC.
Manual No. 115N

CAUTION: KEEP THIS SERVICE RECORD WITH THE PROPE, .
LER AT ALL TIMES WHEN THE PROPELLER |5
INSTALLED AS PART OF AN AIRCRAFT OR ENGINE.
THIS RECORD MUST BE MAINTAINED CONCUR.
RENTLY WITH AND BECOME A PART OF THE .
AIRCRAFT AND ENGINE SERVICE RECORDS.

Torque value was added for the feathering stop screw on HC-E2Y( )-2.

NOTE: Nearly all propelier models covered by this manual use Part number for the tool for charging the cylinder with dry air or nitrogen
aluminum propeller blades. Therse are, however, a few ap- was added.
plications {such as the Porsche/Mooney propellery which . )
use composite blades. Composite blade information is not Special requirements were added for HC-C2YR-4( }/B7422 and HC-
normally provided with this manual. A composite blade CaYR-4( )/B7466.
supplement to this manual is available upon request from Caution was added to 100 Hour Inspection.

the Hartzell Product Suppon Depariment.
bpo P Information added on lubricating propeller assembly, adding pages 37a

and 37b.
For updated information and additional copies of the Log Book, contact:

Hartzell Propeller Inc,
Product Suppont Department
One Propeller Place

Piqua, OH 453562634 U.S A, . ’
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Hartzelt . . A Guide fo Befter Flying
IMPORTANT

People who fly should recognize that varipu_s types of ris_ks are involved,
and they should take all precautions to minimize tham, since lhey_ cannot
ne eliminated entirely. The propeller is a vital component of the aircraft.
A mechanical falure could cause a forced landing or even create vibra-
tions sufficiently severe as to damage the aircraft.

Propellers are subjected to constant vibration stresses coming trom the
engine and airstream, which are added to high bending and cemrifugal

stresses.

Before a propeller is certitied as being safe to operate on an airplane, an
adequate margin of safety must be demonstrated. Even though every
conceivable precaution is taken in the design and manufacture of a pro-
pelier, history has revealed rare incidents of failures, panicularly of the

maetal fatigue type.

It is essential that the propeller be property maintained according to the
recommended service procedures, and a close walch be exercised to
detect impending problems before they become serious. Any unusual
vibration should be investigated and eliminated as it could be a warning
that something serious is wrong.
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Introduction

HARTZELL PROPELLER INC.
Manual No. 115N

PROPELLER HUB MODEL (EXAMPLE ONLY)

The purpose ot this Manual is to enable one to
and maintain a Hartzell Constant Speed or Featherin

properly instal|, Operate

; g propelier.
rate handbooks are available for overhaul of Hub/Blades. peller. Sepa.

BHC - C2YK 2RSLF
? —_ L Strengthened pitch change system.
The present Manual covers several series of the design types bein . m—— l

currently used in large numbers, viz., HC-C3Y, HC-C2Y
HC-E3Y, 2-blade, 3-blade, and 4-blade constant speed a
propellers.

Left hand rotation.

HC-E2Y, and

‘5" - i kit maialled within hub
nd f i S” designates spring backup
eathering basrel
L designates leather assist aprng assembly kit installed
within cylinder.
T designales feather assmt apring assembly kit installed
within hub barrel.

Large cylinder (if “R" is absent, the small cylindar is
indicated.)
1 Cormtant spesd, non-leathsring
-2 Fealthering, constant spessd
-4 Constant spoad, non-leathenng, counterweighted
-5 Conatant speed, feathering reversing
-7 Constant speed, reversing

. '-—" F, six */2 bolta plua 2 dowel pins on 4 inch bolt circie.

| L. 8 "/16 bolt 0n 4 */4 inch boht cirche four */B bushings.
K, six /2 boits on 4 °/4 inch bodt cirche, four 7/4 bushings.
| R, ix '/2 bolts on 4 /4 inch bolt cirche, five °/4 bushings.
N, sight */16 botts on 4 '/4 inch bolt circle, plus 2 dowel
pine.

S

Idenlifies bisde shank typs.

Identifies number of blades.

| C, standard hub.
E, 5 inch extension drive shaft {integral).
| F

dentifies Hartzell Controllable.

identifies dowel pin or bushing location in mounting
fiange.

3
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Hartzell Propeller

ALUMINUM BLADE MODEL (EXAMPLE ONLY) Manua! No. 115 N
F JC8475-3
L——. Basic Diameter Reduction, inches Y
OF VARIOUS PROPELLER
T——— Design Number 9 DBSCﬂPt'on
Basic Diameter, inches . * ~— MODELS
Countarweighted
i iti .C2YL, K, R; HC-E2YL, K, R; HC-E3YR
‘}J-il LzﬁnH?nq Rotation, tractor position (L = Left (Tatzel-!‘%ompact" propellers represent new concepls in basic
and Rotation. pusher dasign. They combine low weight with simplicity in design
F, Large Pitch Change Knob and rugged construction.
COMPOSITE BLADE MODEL (EXAMPLE ONLY) In order to achieve these ends, the hub is made as com-
LM-1 A pact as possible, utilizing aluminum alloy forgings for most
’ hq-:jgr—S K+4 of the parts. The hub shell is made In two halves, bolted
—[:_ Change from Basic Propeller Diameter ‘ together along the plane of rotation. This hub shell carries
{inchas plua or minus) the pitch change mechanism and blade roots internally.
i The hydraulic cylinder, which provides power for changing
ype of Do-leer Boot the pitch, Is mounted al the front of the hub. The *Com-
K external, foil element pact” propeller can only be installed on engines having
B external, wire siement flanged mounting provisions. These propellers are currenlly
E internal atement . " made in two-and three-blade configurations.
EK internal and exiernal alements i The constani speed, dash 1, propellers utilize ol} pressure
{onty external is working) from a governor to move tLhe blades into high pitch (reduc-
o I ed RPM). The centrifugal twisting moment ot the blades
Minor Modifications (e g. cuft shape) tends to move them into low pitch (high RPM) in the
Engineering Designation absance of governor oll pressure.
for Design Characteristics Feathering propellers are currently manufactured in two
Initial Design Diameter (inches) configurations:

a) Spring-oll propellers utilize a combination air spring

Not ily the actual propelier dia.)
(ot necessary actual prope plus mechanlical spring 10 increase pitch and

[ Blade Retention System feathar, opposed by governor regulated oil pressure
A shank 10 reduce pitch. The springs consist of an air charge
B shank which is trapped in the cylinder head plus a coil spr-

ing located in the propelier shaft extension housing.

E shank Only 2-blade propellers with the extension shaft can
M shank be constructed in this manner.
NOTE- There are aluminum blades thal P b} Spring-counterweight-oll propellers utilize a combina-
" may use the same prefic letter ’ tion air spring plus blade counterwelights to increase
designations, such s 110282 plich and teather, opposed by governor regulated oil
There are no model designation pressure to reduce pitch. All 3-biade feathering pro-
pellers are constructed in this manner.

letters which clearty indlcalq o
whather a blade is composite

aluminum)

Direction of Rotation (L = L

efthand Blade}

page 4
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i Propeller
Manual No. 115 N Hartze p

Manual No. 1156 N

In both types of propellers, feathering is accom

t'he. pifot pulling the pitch control knob or lever E:g:?g ?y ) OP‘"“o" of Counterwelght Propellers {Non-Feathering)
:)lml:(cl)l t'rt;awer, thlch allows oil to drain out of the prope;?:, If tha englne apeed drops below the RPM for which the
ack lo the engine sump. . ’ overnor is set, the rotational force on the engine driven
BASK: CONSTANT SHTE0 PrOREL T - 0 vernor flyweights becomes less. This allows the speeder
ey apring to move the pllot valve downward. With the pilot
e valve in the downward position, oll from the gear type
Iy /-"3:}_-{-3" o pump flows through passage to the propeller and moves
A the cylinder outward. This, in turn, decreases the blade
, /Ju'/ s o angle and permits the engine to return to the on-speed set-

e ting.

If the engine speed Increases above the RPM for which the
governor Is set, the flyweights move against the force of
the speeder spring and raise the pliot vaive. This permits
the oll in the propeller to drain out through the governor
drive shaft. As the oll leaves the propeller, ihe centrifugal
force acting on the counterweights turns the blades 10 a
higher angle, which decreases the angine RPM. When the
engine Is exactly at the RPM set by the governor, the cen-
— trifugat reaction of the flywelghts balances the force of the
speeder spring, positioning the pilot valve so that oil is
’ nelther supplied to nor drained from the propeller. With this

Sl

/.'/';
/ -

R R Woriicd il conditlon, propeller blade angle does not change. Note that
\ \ Dpmcem v s the RPM getting is made by varying the amount of com-
a oI pression In tha speeder spring. Positioning of the speeder
ot et arera rack is the only actlon controlled manually, all others being

controlied automatically within the governor.

‘ H
FOR INFORMATION ONLY — NOT TO BE USED AS SPECIFIC PART AEFERENCES
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BABIC COMPACT SERIES FyLL FEATHEHINQ

FRATHERING ASSIST SPRINGS ARE WLUSTRATED In BOTH Hym an
AREAB TO SHOwW EITHER LOCATION ° CYimoen

FOR INFORMATION ONLY — NOT TO BE UBED AS SPECIFIC PART REFERENCER

Hartzell Propeller
Manual No. 116 N

(¢} Operation of Non-Counterwealight Conslant Speed
Propellars {Non-Feathering)

The operation of the propelier and governor is reversed
from the case of the counterweight propellers. Blade cen-
trifugal twisting movement tends 1o reduce pitch and the_
governor oil pressure increases pitch; which is the opposite
of that for counterweight propellers,

{d) Operation of Feathering Propellers, Counterwaight
Type; Also Compact Types

*The feathering propsiters operate similarly 1o the non-
feathering ones except the feathering spring assists the
counterwelghts to increase the pitch.

Feathering is accompliished by releasing the governor oil
pressure, allowing counterweights and feathering spring 1o
feather the blades. This is done by pulling the governor
pitch control back to the limit of its travel, which opens up
a port in the governor aliowing the oll from the propeiier to
draln back Into the engine. The time necessary to leather
depends upon ihe size of the oil passage from the pro-
peller to the engine, and the torce exerted by the spring
and counterwelghts. The larger the passages through the
governor and the heavier the spring, the quicker is the
feathering actlon. Elapsed time for feathering, belween
three and ten seconds, is usual with this systern.
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The ability to unfeather the blades, or reestablish norma)
pitch, within the same elapsed time is not considered jm.
portant lor the light twin-engine airplane. The Possibility of
leathering the wrong propeller in an efmergency is remate

as the wrong action will become apparent in ample lima to.

be corrected. Furthermare, there is no need lo restart the
dead engine for landing, as the light twin can be aasily
landed with the one engine. About the only requiremant for
unleathering is for demonstration purposes.

Unteathering is accomplished by repositioning the gover-
nor control to the normal flight range, and reslarting the
engine. As soon as the engine cranks over a few turns the
governor starts lo unfeather the blades and soon wing-
milling lakes place, which speeds up the process of
unfeathering. In order to facilitate cranking of the engine,
the feathering blade angle is sel al 80 to 85 degrees at the
% poinl on the blade, allowing the air to assist the engine
starter. In general, reslarting and unfeathering can be ac-
complished within a few seconds.

Special unfealhering systems are available for certain air-
cralt, for which restarting the engine is difficult, or for
demonstrators. The system consists of an oil accumulator
connected lo the governor Lhrough a valve.

In order to prevent the feathering spring from feathering
the propeller when the airplane is on the ground and the
engine stopped, aulomatically removable high-pitch stops
were incorporated in the design. These consist of spring-
inaded latches fastened lo the stationary hub which
engage high-pilch stop-plates bolled 1o the movable blade
clamps. As long as the propelier is in rolation al speeds
over 800 RPM, centrifugal force acts to disengage the lat-
ches trom the high-pilch stop-plales so that the propeller
pitch may be increased lo the feathering position. At lower
RPMS, or when the engine is stopped, the latch springs
engage the latches with the high-pitch stops, pfevemlr;]g
the pitch hrom increasing further due to the achon of the

fealhering spring.

-9

| O
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afety teature inherent In this method of feathering Is
that the propeiler will feather If the governor oil pressure
drops to zero tor any reason. As the governof oblgms its

Iy of oil from the engine lubricaling system, it follows
s:ﬁpl)f’ the engine runs oul of all or If oll pressure fails due
:oab;'eakage of a part in the engine, the propeller will
feather automatically. This action may save the engine
trom further damage in case the pilot is not aware of

troubla.

One s

“NOTE: The HC-C({ )Y{ ) and HC-&f J¥f ) models utilize compressed
. alr plus & mechanical spring or cournterwelight to feather the

blades

1
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OPERATING ADVISORY FOR
AIR-C
PROPELLERS HARGED

The purpose of these Instructi
! ons 15 to advl
?T:caiions of loss of air in air charged prop\;l?grgug:ﬁ of In-
'osl cases th_e pperallon ol propsller Is unaffer;led (I;e o
of air charge, it is advisable to malntain the recom y loss
pressures at all times. The alrcraft flight manual hmenljed
ﬁ)rch'edence over these instructions. as
. Propellers having alr charge to feath
: 1 ar usin
czognlerwmghls or spring assist to high pilch,(g WMHC{
(m.m)r ': ('I;K.R,F)-I?( M) C (X X K )letter “S”
ar -2 suffix in hub model designates spring; letter “C" |
prefix"oifhblac'je model designates counterwelghts "
a. e air charge Is lost, or low ‘
the Tonowing: . the pllot may notice
1) Preflight feathering check wilt b
Frefl 9 e stuggish or
2} RPM control may be siuggish In llight, particular-
ly in the direction of reducing RPM.
3) Slight overspeed or poor synchronizalion at the
upper end of the crulsing speed range.
4) Propeller overspeed with throttle burst, poor RPM
racovery.

b. tn the event of lost air charge the pitot should.
1) In the event of any of the above signs, raefarence
Propeller Service Manual for corrective action,

2) In case of propeller overspeed in flight, the throt-
lle should be reduced first and then the alrspesed
reduced to the point where RPM control is regain-
ed, but not helow the best single-engine rate of
climb speed as published in the afrcraft’s flight
manual_ Slowly add throttle to regain power
without overspeeding the propeller. Once proper
RPM and power Is recovered, hold the airspeed
well below that at which overspeed occurred.
Flight can be continued al reduced speed withoul
further incident, except feathering capability {8 ‘
lost in the case of the “C" prefix.

k

»

»
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2. propellers having aif charge 10 feather without
countenﬂ"gh“ and with spring assist yvn_\ pa identified
S lih the letter 'S fotlowing the -2 suffix in the propelier
model number. The absence of the “S’ indicates the air
charge only is employed O feather or move \he propetier

garvo system to a higher piich.

3. Propellers having air charge to 1e'athar_w!th‘ .
counterwelghts and spring assist will be identitied with the
tetters T of vy following the .2 sutfix in the propelier
model number. The absence of the T oOf ~” jndicates the
ailr charge and counterweights only are employed (o

feather of move the propelier 56rvo system to a higher

pitch.
The following are control procedures 10 {ollow in case air
charge Is inadveriently lost.
a. It air charge Is lost, the pilot may notice the lollow-
ing:
1)gThe propelier wil not change pitch on preflight
teathering check.
2) RPM will increase in flight as power and airspeed
are increased, and propeller RPM control has no

aflect.

b. In the event of lost air charge, the pilol should.

1) Check air charge pressure il propeller does not
change pitch on the ground feathering check.

2) Incase of a propeller overspeed in flight, the
throtile should be reduced first, \hen maintain an
alrspeed at which APM will not exceed rated.
Keep the alrspeed at of above the best single-
engine rate of climb airspeed as published in the
aircraft's flight manual.

The propeller will operate at a tixed low pitch
biade angle wilh no fealhering capability. Control
RPM with throttie and airspeed. Only a slight
amount of throttle may be added without
overspeading the propeller.

Flight can be continued to nearest airport.

13
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(a) Hartzell Governors

Hartzell Governors are new governors of different designs _ TR F1NITR 2 S s i
than the Woodward X210XXX Series, reworked in some in ’ S T b
stances lo produce the desired results. These governors o o o
are listed in following table. SO \‘» " 0o II\I ‘-;H
e ooty
;_’"tfgji?r'j O ‘ l~ m_' 0
HARTZELL GOVERNOR "™
DESIGNATION
00 (@) -{(X) HARTZELL GOVERNOR MODEL i
' L minor adjustment not affecting sligibitity. | o L 5
Major adjustment to obtain ;o ] N
Engline-Propeller-Governor compatiblity. (‘.O [ )H(f) ”
Basic Body and Major parls modification. ".\:. : L
- ‘ 1 o )
1
A 1A1, 1Q12, 1M12, 1P12 moditied ﬂ
(Base reworked - B-149
Exception: A-1-1 - base not reworked) !
B 1012, 1P12, 1M12 ‘, t raps i
(Head, body, base) _ (15 e 5 I 4
C 1A2-G5 \ o [ m\,?\\ 3 [.,K L
D 1M12, 1Q12, 1P12 {{ [ (( {H ));. ,» ((O (0 j }O)
{Modified lo reverse sense, incorporating Yot L _,_.fj.f_;’o Y [ Ao
new SDOO” I ,)ﬂ"' * e :;_’V‘-Q‘ "' O llw“;‘b .':f{"‘k'
E 1A1, 1012, 1M12, 1P12 \ ' CP o
(Modified base reworked B-149, 52141 drive 1 e
gear) B LML ERAL LA IR
F 4G8 2 WA PROFLLLES

FO

i
b
, | -
(T \ j
\‘:'u, O. |“{_‘)/
]

lo i« o]

PO VoL LIGATRS
ot PROPELLERD

0y
.O”‘

D,
e

wr

o rh T

MR (LTI R TOH
Pl PROPELLE Y,
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Governor Description

(b) Woodward Governors &

The Woodward X210XXX series governor, use

the Hartzell propeller installations, is show?x f?u?:wr:ar;y o
{ustration. This governor Is arranged for single acnny n i
operation in eilher direction or double actlon. This rr?ea
that the governor pressura can be used either to decfear:;
pitch or 1o Increase pitch, or both.

For dash 1 models, oil from the governor is used to in-
crease pitch opposing the centrifugal twisting movement of
the blades themselves to decrease pitch.

The Woodward governors generally are adjusted to produce
about 275 p.s.i. whan insialled on an engine having a
ubricating oil pressure of abow 60 p.s.i.

Hartzell Propeller
Manual No. 115 N

PROPELLER MAINTENANCE RECORD

LEFT ENGINE

Hub Model__ . ——
Blade Design __ ... o - .
Diameter . —————~

Hub Ser. No. . SR : e

Blade Ser. Nos. I 3 .

No. 1_ R : S
No.2__ _ . _ . .
No. 3 e e R
No.4_ . o R U
PITCH RANGE
High ___ - Low | e e
Feather_ ... Reverse ___ —

Governor Model e L

17
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—3AN ANTONIO PROPELLER SERVICE INC.

SERVICEABLE PARTS TAG _____

Work Order 12574

Customer Qrder No.

C‘_JsiomersName.Cliff Hyde Flying Scrvice

Propellerx Barizell
Pan Name . Fart Mfg s
HZ-MZYR-1BF EF3TE
PantNo. . Serial No__

Remarks Hepalred as necessarry I7AW overhaul

manual gT113B.

This does not constitute an_overhaul.
(//J
MAINTENANCE RFLEASE Signetr A = - -
L1 LT aaof:rrls 4 -7-‘I'lral |:-1CLv*§nl ana '5’_"-3 by kgl 1= A P
ST PRI N T oG rember 5, 1998
THH aD0ve “CMoomar] was e -

craeance wilh e cast FECERD: SvIATICN San Antenio Propeller Service, Inc

REGLI AT .0 e furctanaly Iastwl and approves for -aten H
10 surv Co St 12 g aerat br Tt Tt s ot 234 W. Turbo, San Antonic, Texas 78216

e nsla aten most CAY Faf 419 FAA Approved Repair Station No. DM2R773K

SERVICE, INC.

(210) 342-4452

Date Received /€~ 2-9—7 4
Attention: &44 .Q @_lfg s

Telephone:
Facsimile:

No. gk Prop L p—

NDI Byﬁzﬁz—’

Y Cleaned By%
;Z a Pisfon S/N Rec'd, .4254(

A

Removed By:;

’_f

N hd b

| |
L ¥ T B w
- i \ ~ N =
@z 3 oA z 3
= 2 O oz < -
L = :&_J‘?é « S <
I I N 5
a o 9 ; : WY ; oo i A
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s :‘% , 8/}0
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8 & & - B i
= a %} (.g w - o~ o <
2 L & © ¢ o
2 5 5 5§ § 2 z z &
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Reverse

Feather

Governor Model




08717a SERVICE, INC.

234 W. Turbo
Repair Station # DM2R773K San Antonio, Texas 78216 (210) 342-4452

- W.0. No AJ_ &E) |L! Sheet: 1 P.O. No Date Received /€~ Z7=7 /
Attention: //_0,44 2 g 1{'( .

Customer Name:%
Teleghone:

Facsimiie:

. . — ‘
Customer Instructions: . _

Manufaclurer:W' AIC Model: 7 £ Reg. No. __ &t Prop TT MTSO,JJL_’

Hub Dwg. No.  Rec'd. HC-m A Y/(fv /b’FDisassembied By: Cleaned By: < NDI By:A&ﬁ!:f
Retn (O AL Yy 377 Bulkhead SiN Recd___ A/ AF Pisfon SIN Rec'd. _ALEA _
Hub Serial No. Rec'd tZ NS/ Delce Boot P/N Rec'd. A/J" Removed By: /!/9%
Retn 2 A4/ %147 Slip Ring SN Rec'd, - oA L~ Reworred By~ A=~

Blade Dwy. No~ Rec'd. £ 7 Gse -2 A Blade Dimensions Checked By: A5~ NDI By:

Ret'n. W’Eﬁ. Straightened By gQ » - Alodined By:[é’i’ Painted By

Blade Serial No. Clamp Serial No.: Discrepancy Report: | Sign-off Document: ch/lnitial;
. . . - i
i Dagws o e A fiuided):

Retn 1 ZZ Z239US 1.d;] Mﬂd; R
2 D2, 280 . Miide

D

S o B
i

Piston S/N Ret'n._ £ ra Bulkhead SIN Retn._ L4
Slip Ring S/N Rel'n. /L-«.;L installed By % /{’/4 _—._ Delce Baot PN Ret'n__,cﬁ—_{,ﬁ(glnsta led by ,gf;/wr_ _

grformed and T

L B2 2026, [ oo 2 g0 V0 e A - 2 Zxoméi Lot 5007, Mﬂ&fv .
L@ < ﬂ,pvzf [, LY Arad . ihes _ _

o .
Rev Pitch A/4  LowPiteh JL. Latch Angle A High Pitch_ 2w ® Featner_ 4/ /¢ _
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R&D PROPELLER SERVICE, INC.
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QUANTITY: 1.
PARY WAME: B24A
PART # @ N22207
MATERIAL: AL
TEM #:

From: ==
Madallsrgical DECISIVE—> TESTING, INC,
?».ng:-mmnn_ AROUND THE GICHE
ical \\ g A !
™ 9 .t_wu N DT dmpection Specialist
CUSTOMER: SOUTHERAN CAL ABCRAFT REPAIR INC.
ADORESS: 18680 Joe Cvoason Drive
E1 Cajon, Ca. 82020
DATE; 1-16-08
p.O#.: VERBAL CONTROLY: DTF-O17-08

LOCATION : £ Cajon Ca.
ATANDARD: ASTM E 243

ACCEPTANCE: NO INCICATIONS
PERCENT TESTED :

100%
A.D. & 2008-1B-15
S.8.4 HC-SB61-260 Rev 2

N2
WMODEL: B24R
SM MCA45
ALL AREAS ARE ACCEPTED

REMARKSE
PERFORMED EDDY CURRENT INSPECTION ON A HARTZELL PROP

_
,
_
m
| iNSPECTION DONE 1AW A.D. 2006-18-15,
|
_
|

INSTRUMENT: NORTEC 1911
INSTRUMENT S&/N:1050D
CALIBRATION BLOCK GFANDIE LAS
SERIAL MUMBER: 14
PROBE TYPE: P2
FROBE DRAIVER TYPE: N.A.
PROBE DRIVERR S/M: M A
PROBE DRIVER RAPM:- NA.

FREQUANCY; 520
GAIN: &7.3

1

NOT RESPONSIBLE FOR ANV MOMIES ONER THE INVOICE AMOUNT OF THE JOB.

Make:
Modet:
Ser. Nc,

Reg:

Removed s
Testing. in

T avepr 45 s

4 ACCEPT: -1. REJECT: -0-
l LEVEL 0 s e
BRLAN RUNYAR
7, RECEIVED BY:
SIGHATURE PRINY

735 Mytle Avarve * Son Dege, Colifornio #2105 « (419) 2659006 = FAX [619) 785¥930

Edward
A3P 165
inspectit
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: Reg: N2220L PROPELLER LOG Date: 09-10-2007
‘ Make: Hartzell Southern Cal Aircraft Inc. Tach: 109.3
:‘“" Model: HC-M2YR-1BF 1880 Joe Crosson Drive TSMOH: 1142.44
' Ser. No. EM318E El Cajon, Ca 92020 Hobbs: 3300.3
629-448-5070

| certify that this Propeller has been inspected in accordance with 100 HOUR Inspection procedure

and determined airworthy this date.
inspected propeller for leaks and security. Blade faces painted flat Black Blended nicks in blades.

AD 2006-18-15 Blade Separation, PIC/W Eddy Current insp. performed AW Hartzell S8 HC-8$B-61-269
AD 2006-24-07 Blade Separation N/A No work performed by CSE Avia. IAW Table 1 &2 of this AD. Nothing Follows

Fxcept as stated above. no vther work, inspestion. corrective aglion or dere atwm of airworthiness was made a1 rhis time,

e
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HARIZELL PROPELLER INC. ol HARTZELL PROPELLER INC.

Manual No. 115N Manual No. 115N
Reco ;
rd of Model B7466 Composite Blade Damage Repair Record of Model B7421 Composite Blade Damage Hepair
Blade Design €
. e esign
Blade Serial Number Blaoe gI Number
_— i um
Blade Seria
{ AB3 g1p ( .’ Ao
. [ S
K
S | "’r””":
) R B ] ' I S [ ———1
inch 1 8 12 18 24 30 inch 0 1 8 12 18 24 30 34 37
cm 2.54 2032 3048 36 37 254 2032 3048 4572 6096 7620 86
f 4572 6096 76.20 91.44 9398 cm 0 36 93.98
SN S
____"-‘-———_
i S —
h—m‘_\‘
Location of Damage Location of Damage
o [ i [ e, Tom [ P [y Fo——
y/unalrwortny) slrworthy/unalrworth
‘ Entry | Hours Description of Dnﬂu:c ription of Repaie H'Fl’;yl"d Entry | Hours (Ducdpﬂ!m of 00"“9‘2 ription of y th.d
E JInme
5 -
— 3 ] Tt
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HARTZELL PROPELLER INC. |
Manual No. 115N Hartzell Propeller

Propeller Installation Instructions Manual No. 115 N

i O TANT SPE LY PHOETLLLE ASSEME T

The Compact propellers are manufactured with five basic flange mount- ‘\
ings: "F" flange, "L" flange, “K" flange, “R", and “N". ,

The “F" flange has six '/z-inch studs on a 4-inch bolt circie, plus two /..
inch dowel pins. These dowel pins are located 1o provide a specific
angular retationship of the propeller with respect to the crankshaft, made
necassary by the vibrational characteristics of the combination. The
particular dowel pin tocation is identified by the first fetter in the hub
model designation, such as BHC-C2YF.

The “L" flange is an SAE No. 2 flange with “/is-inch studs; while the "K”
flange is also SAE No. 2 flange with 'fz-inch studs. The "R™ is same as
"K" except it has 5 drive bushings, instead of 4.

Propeller models HC-F4Y({R,F N)-2 are similar in construction and
operation to models HC-F{2,3)Y (R.F N)-2( JUF previously described in FOM INFORMATION ONLY — HOT TO BE USED AS SPECIFIC PART REFERENCES

this manual.
. A. Installation of “F" and “N” Flange
Please note these propellers utilize an air charge and countarweights . Models — { YHC-C( )Y ( )-1,-2, 4(
and a feather spring assist although the ietter “U” is not incorporated in ’ ( YHC-I( YYF-1{ ) -2, -4(
the model design, Refer to the section covering “Operating Advisory for ( YHC-F{ Y)Y ( )-2( )( )
Air-Charged Propellers” for control procedures. ( YHC-L{ )YF1( )-2,4,( )( )( )}
( JHCH{ )Y {( )-1,-2,-4( )( )( )

The letter “F™ which normally designates the pitch change knob design 1s
1. Install the splnner bulkhead on the propsller hub, using

approved for use. The "F" is still required on the blade design to distin-
: i the four long bolts which clamp the two halves together. In
. the | knob blade is
quish between large and small knob blades. Only the large kno most cases, axira long bolts are furnished with the spinner,

approved for use in the HC-F4Y(R.F.N)-2 propeller. together with the proper spacers. Torque these 3/8-24 nuts
to 22 it. Ib.

2. Clean the engine shaft and hub flange.

| 3. “F” flange — Insert the PRP-909-6 “O” ring Into groove
I located inside the hub at the flange mounting.

3b. “N" flange — Insert the PAP-914-45 "O" ring Into the
groove located inslde the hub at the flange mounling.

\ y 4. Install the propelier on the engine shaft.
‘ ’ 4a. “F” flange — Torque the 2" nuts to 60-70 ft. Ib. except
Continental 10 520 which is 70-80 ft. Ib. torque.
4b. “N" flange — Torque the 9/16" nuls to 90 to 100 . Ib.

27
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Hartzell Propeller
Manual No. 115 N

5. Install spinner dome. Attach nose spinner to hub support

as shown for either the dash 1, 4 or 2 designs. The spinnar

support for the dash 1 propsller is provided with a self- ;

locking nut; hence additional safelylng of the 38" bolt is t ’
unnecessary.

BASIC COMPACT SERIES FULL FEATHERING

FEATHERING ASSIST SPRINGS ARE ILLUSTMATED N BOTH HUS AND CYLINDER
AREAS TO SHOW EITHER LOCATION

HC4C, E, F, G, H, J, L2, 3, 4)Y(L, K, RH1, 2, 4))

1. Install spinner adaptor ring to engine starter gear.

2. Clean engine shaft and propeller huby at flange.

3. Insert the PRP-309-6 “O" ring into the groove located in-
side the flange mounting.

4. Install propeller onlo engine shaft. Torque the 7/16”

studs used in the “L" ftange 10 50 ft. {b. Torque the 7/16

bolts or studs used in the “L" flange propsliers to 50 ft. Ib.,

the 2 bolts on studs used in the “K" and “R" flange pro-

pellers 1o 60-70 it 1b., and the A-3254 stud used in the “N” "
flange propellers to 90 It |Ibs. Wire safety pairs of studs or ‘

bolts together. (Exception: For 10-720 engine, use 90-100 Ib. d

1t

28
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i i ted by
all spinner dome. The spinner nose 1s suppor
?ﬁe'ng;llndepr, only for the feathering models. Wire safety the

nut used to secure the nose in place.

NOTE: When Instalting 1he HC-E2YL-2BS pro-
pelters {which have spring kits installed) on lh‘e
PA-30 or PA-39 aircraft, be sure that the front in-
side of the englne shalt does not contain the spr-
ing assembly, consisting of. A-2488 sleeve,
g.2410-31 spring, A-2487 thimble, and A-2496
shim. These parts are no longer needed.

C. Instaliation of Models (B)HC-12YF-1( )F

These models are identical to the (B)HC-C2YF-1( )F except
for the location of the blade centerline with respect to the
shaft mounting surface. This is a solid metal 2 inch exten-
sion.
{BYHC-C2YF-1{
{(BYHC-12YF-

) - 3.25 inches
}- 5.25inches

D. Instatiation of Models (B)HC-12YF-4 )F

These models are identical to the {(B)HC-C2YF-4( )F except
for the location of the blade cenlerline wilh respect Lo the
shaft mounting surface. This is a solid metal 2 inch exten-
sion.

(BHC-C2YF-4( )- 3.25 inches
(BIHC-12YF-4( ) - 5.25 inches
E. Adjustments
1.5TATIC RPM

The tow pitch stop on the propeller should be sel to obtain
take-oft RPM, or aboul 50 RPM below, during engine runup
on the ground. This stop is normally set for each applica-
tion at the factory. In the event that an adjusiment is re-
quired, this can be accomplished by adjusting the screw in
the nose of the cylinder. Backing the screw out Y turn will
increase the static RPM about 100, or vice versa.

29
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Hartzell Propeller Manual No. 115N
Manual No. 116 N - - eller HC-E2Y( )-2, the fealhering
. X u r feathenng prop -< 7N ;
CAUTION For the %‘;";%?i,; by adding of removing shims in the Ioc:h([);: shown.
top can : ing angle. In order to make this
Belore adjusting the low sfop screw on the Feathering prg. ;dg,ng shims increases the fezfathen:;g; E(I:y Eﬂder \han remove the low
peller, the air pressure must be dropped (o zero. Unless . adjusimem. first tet out the anr from ! wrench'lo romove the feathering
this is done, it is possible to unscrew the low stop tar t stop adjusting screw. U§e a socket key made, ceinstall the feathering
enough to disengage the threads, aflowing the pressure to Stop SCIew. After the adiusimef“ has been h ' ds. Torque to 19 - 23
blow the low stop screw out with great force. There musy stop screw with “Locktile #222" on the screw threads. Torq I
be at fleast four threads engaged during normal operation, i ?lf
Replace air as per applicable charging instructions. ' ith Al
opeller w r
The high RPM slop on the governor should be set for take- (@ Charging the Feathering Prope _ ‘
oft RPM. Using proper controd, charge the cylinder with dry air or fitrogen "0 3
; : o ich i the spinner cap or side of the
2. There is no high pitch stop adjustment for either the con- pressure according to table which '52(:3106 is a?/ailable igr this purpose.)
stant speed or fealhering propeiters. cylinder. {Hartzell tool parn no. BST- )
i 0s are:
3. The teathered blade angle for the dash 2 propellers can The basic pressur . - s pSl o 706F
be adjusted by adding or removing shims. Adding shims in- (8) HC-( )2Y(L K)-2 which do not have spring ks, .
creases the feathered angle.

(p) HC-()2Y( )-2U( )S which have spring kits, 50 PSl at 70°F.
(©) HC-{ )2Y(K R)-2RBS which have spring kits, 70 PSt at 70°F,

In order to test whether the governor or the propeller low ; not have spring Kits.

stop is limiting the static RPM, the operator can run the which do . Pring . 70°F. which
engine up on the ground. With the throttle wide open, in- ’ (d) Al propellers having blade counterweights, 80 PSI at , Wi

crease RPM siowly with the RPM control. I the propelier do not have spring kits.

low stop is imiting the RPM, the RPM will stabilize before : ; & with feather assist

the RPM control reaches the limit of its travel. 1 the RPM ©) HC_'CSYN-Z( A )(. ) on Piper fﬁf;lp ?gga?: v

Increases continuously during the enlire movement of the spring assembly kit A-1588A, 2 '

RPM control, the governor is limiting the static RPM and (h  AlL{ JHC-E( )Y¥( )-2( )S counterweighted propellers with feather i
not the propeller low stop. As mentioned above, it is assist spring assembly kit A-1587 or A-1587-1, 41 PSI at 70°F,
desirable that the propeller stop iimit the RPM to about 50 prng Y . «

below the engine rating, so thal in the event the governor (@) AN (JHC-(M(2. 3)Y( )-2( )( ) counterweighted propellers: (')
malfunctions during takeoff, the propelier will overspeed a except “E” extension; with feather assist spring assembly kit A-
minimum amount, 1S88A, 41 PSI at 70°F.

(b) High Pitch Stop (h)  BHC-C2YF-2C(L)KUF on Piper PA-34-200T with feather assist |

The high pitch stop is of significance only for non-
feathering propellers. This siop is set at the factory and
cannol be adjusled for this model.

(c) Feathering Pltch Stop

The feathering stop should be adjusted such that the pro-
peller will stop turning when the propeller |s feathered.

Spring assembly kit A-1588A, 22 PSi at 70°F.

30
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Operating Instructions

(8) Norma! Control t

1. The governor control is arranged to provide HIGH RPM
when fuil forward and LOW RPM when pulled back. The

governor will control over a certain APM band, which can
be covered by moving the conlrol through a portion of is

travel at the forward end of its range when the throttle is
well forward.

2. Most ground oparation of the alrcraft {8 done with full
forward postition of the governor, so starting and stopping
shoutd likewise be done in low pitch, although thete is no
reason why other setlings could not be used.

3. An opseraitonal check ol the governor and propelles
should be made during run up.

4. Take-off should be made with propelier setting FULL IN
to obtain take-off RPM.

5. During landing the propeiler control should be FULL IN‘ ’

30 that propeter wiil act as a brake and be In position tos
immediate take-oft if nacassary.

(b) Feathering Procedure

1. Feather the propeler several times after Installation is
made in order to purge alr irom the system. Partially
leather each propeiler during each pre-flight check; but
teathering action should be stopped when 500 RPM Is losl.

2 Feathering on the ground Is accomplished by reducing
RPM with throttie to 1000-1500 propellar speed and pulling
propeller control FULL BACK againsl the stop. Do not
feather when aperaling at high manliold prassure.

Unteathering ts accomplished by returning propsller control
to normal range with englne running.

3. Emergency teathering in flight Is accomplished by puth
tng back on propelier control to imit of Iravel.

4. Unteathering in tlight is accomplished by starting the 5

engine with propelier control In low RPM range, ot about
hallway between each end of travel. Engine should be idled
until It becomes warm before increasing power.
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Service Instructions

are
® m‘tl)';e?aﬂon of alrcraft ln areas with loose stone or
1. Av

into the blades, causing .
g(avol o ft?:lt:)jl:deepf;l(':zdor leading edge. When imliatln’g
damags (0 a non-hard surface runway, allow the aircra::t t
take-olt "0"5\ eed prior to opening the throttle. Keep_ l]laf a
'?agl:\lffus‘:algs and forelgn mailer. DO NOT move aircraft
¢

by pulling on prapelier blades.

- Nicks, gouges, and scratches In the

féam:;) ::Tt:\:gngNedge z?nd %I'\ the blade suvfages.igtottz

nd camber sections, must all be removeod pr >
:ﬁcztaOperatlng in conditions as this may produ;:eua c it
tll?n li\ which tatigue cracks wll(lj i‘?geiqg\b;gd:la?gg:eone

! nick may be as gelr .

ﬁci(;uar.xaegr:\'::l Irnportar?t thal all nicks be remov?d[ p:gor to
sach aircraft operational period. Nicks in the OUda S8 ical
inches of the propelier diameter must be treated a ‘
This Is the area of highest vibratory blade slress.

3. How to Properly Repalr Nicked Blades - Tools Required:
Fine cut round and flat files

Emery tape or cloth

10X magnitying glass

Crocus cloth

Dye penetrant

Propeller blades with nicks, gouges, scratches, and {eading
edge pliting can be repaired most olten by a qualitied
mechanic in the field. Blades with larger nicks, gouges,
etc. that may affect the structuse, balance, of operation of
the propeller shouid be referred 1o a qualified propeier
repair station for repair or repltacement. There s normally
sufficient matarlal available to allow a number of repalrs
priot to replacement.
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L.ocal Repairs: This repair may ba made using files, srnal|
air or elactrical powered equipment with suitable grinding
and polishing attachments. All repairs must be accomplish.
ed parallel to the blade axis. ’
a} For damaged areas in the teading or trailing edge, ’
begin with a round Hie removing damaged material
to the bottom of the damaged area. Remove
material {rom this poinl oul on both sides, providing
a smoolh faired depresslon, mainlalning the
original aitfoll concept. Using emery cloth, the area
must now be smoothly faired, removing all traces ot
initial fiting and rework. Crocus cloth may then be
used to polish the area. When all rework has been
completed, inspect the reworked area with a 10X
magnifying plass and dye penstrant, assuring no In-
dications of damage or cracks remaln.
b) Damaged areas on tha face of camber sactions of
the blade are to be reworked employing the same
methods as the leading edge. Howevar, repairs that
form a continuous line across the blade section are
nof acceptable.
<} All repaired areas are to be chemically trealed to ‘ ’
prevent corrosion. Alodine ar Hartzell Polane paint
must be properly applied to the repaired area prior
to return to service.

CAUTION

All methods such as teading edge roliing or cold working which
wih result in moving melal covering and possibly concealing
ijamage ara nol acceptable.
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CAUTION

Smal and goUQes e just aa detrimenial as targe ones Repairs muat be made
u.-n!:;:v 1o pravent propeller tallure.
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TO (3 CFAMINE THE NEEDED AMOUNT OF REWORNK, USE THE FOLLOWING FORMUI A

* LEADING AND TRAILNG EDOE DEPTH (F NICK x 10

* FACE AND CAMBER DEPIH OF HICK = 20

MOTE LOCAL WIDTH (8 THICKNESS REPAIR DEPTH MAY NOT EXCERD THE MANUEACTUREAS
MIHIMUM REPAIR TOLERANIE

Repair Limitations
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Steel hub parts must not be permitted to rust. When the cadmium
plating 1s worn off, the surtace should be cleaned, treated. and
Hartzell polane paint applied. Replate and bake parts at overhaul,
Inspect all parts for wear or fretting and lubricate as per inspection
procedure,

{b) Daily Inspection Procedure

1. Inspect blades for nicks, gouges, elc., spinner and visible
hub parts for damage or cracks. Repair prior to next flight.

2. Inspect for grease or oil leakage.

3. Special requirement for HC-C2YR-4( )/B7421 and
HC-C3YR-4( )/B7466.

a. These propellers have composite blades and are used
on acrobatic aircraft. This design requires a relatively
high air pressure in the propeller cylinder which is critical
for proper function of the propelier.

b. These propeliers should have the air charge inspected
daily:

HC-C2YR-4()/B7421 is to be charged 178 psi + 10 psi.
HC-C3YR-4( )/B7466 is 10 be charged 200 psi + 10 psi.
(c) 100 Hour Inspection
CAUTION: LUBRICATION PROCEDURES MUST BE FOL-
LOWED CORRECTLY TO MAINTAIN ACCURATE

DYNAMIC BALANCE OF THE PROPELLER
BLADE ASSEMBLIES AND HUB ASSEMBLY.

Remove spinner.

—h

2. Inspect blades for nicks and cracks. Remove all nicks,
gouges, elc.

3. Inspect hub parts for cracks, or wear.

4. Check all visible parts for wear and safety.

5. Check for oil and grease leaks.

6. Lubricate the propeller assembly:

AUTION: REMOVE THE LUBRICATION FITTINGS ON ONE
HALF OF THE HUB UNIT BEFORE ADDING
GREASE THROUGH THE LUBRICATION FIT-
TINGS ON THE OTHER HALF OF THE HUB.

HARTZELL PROPELLER INC.
Manual No. 115N

CAUTION: USE HARTZELL APPROVED LUBRICANTS ONLY.
f)Remove the grease fittings from the engine-half of the
hub unit.

b. Add an equal number of pumps of grease, a nja_ximum

. of one (1) ounce, through each of the grease fitings on
the cylinder-half of the hub unit.
NOTE: 1 ounce is approximately 6 pumps with a hand
held grease gun.

c W necessary, work a proba (such as a loop of wire) in
and out of the open holes in the engine-half of the hub to
help releass air pockets in the grease.

NOTE: Make sure the ball of each lubrication fitting is
properly seated.

NOTE: The above procedure differs slightly from that for

T Hartzell steel hub propellers. This procedure is
improtant becaruse if excessive grease is used,
the hub cavity may unknowingly be filled with
grease.

d. Maka an entry in the Log Book veritying that this inspec-
tion has bee compiated.

7. For teathering propellers which incorporate an air charge in
the cylinder, check air pressure each 100 hours or one time
each month, whichever comes first (except for -4 composie
biade propellers which are to be checked daily).

8. Make an entry in this log book veritying this inspection.

(d) Overhaut Inspection (See Service Letter 61( ) for overhaul
periods for specific propeiler-engine/governor combinations).

1. Remove propeller and compiately overhaul as per Hartzell
overhaul manual and other applicable service reguirements.
Overhaul is to be accomplished only by a FAA (or toreighn
equivalent) approved propeller repair station.

NOTE: Govemor overhaul is recommended at same time

intervals as engine.

2. Make an entry in this log book veritying that this inspection
has been accomplished.

d.
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RECOMMENDED GREASES

The following greases are approved by Hartzell Propeller Inc.:
Aeroshelt 5 with certain limitations, see Bulletin 159( )
Aeroshell 6 Y
Aerashell 7 ‘ _.’
Aeroshell 22
Exxon 5114EP

Royco 22C

NOTE: Other, previously issued, Hartzell documents indicate
additional greases by brand name and/or MIL-specifi-
cation. Not all of these greases meet our current per-
formance standards. Hartzeil has chosen to specify
only those greases which have sufficient testing or fieid
experience 1o establish that they are acceptabie.

For further information, see Service Advisory 17( ).
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HARTZELL SYNCHROPHASERS

All Hartzell synchrophasers operate in basically the same manner
regardless of the synchrophaser model or the type of aircraft on
which 1t is installed. The synchrophaser is designed to hotd the
engines in sync and phase after the pilol has manually synchronized
the engines in the conventicnal manner.

Most installations have only two positions on the switch, Phase or
Sync and Manual. The Manual position should be used for take-off,
landing, single-engine operation, and while manually syncing the
engines.

IMPORTANT

To attain a quick and positive response when operating this system,
the engines should be synchronized by the pilot as close as possible
with the Phase switch in the Manuat position.

NOTE: Errors in tachometer readings and sound levels must be
carefully considered when establishing the initial settings.
By establishing this setting the sysiem wilt be in s cemer-
most position and allow for the automatic in-flight adjust-
ment to attain synchronization and phasing of tha engine
firing order. These two features combined provide an ulira-
smooth operation.

It is generally not necessary to return the switch to the Manual
position during in-flight power changes after the initial cruise setttings
have been made. However, if an out of sync condnion should occur
that the system does not séem to be able to cofrect, go to the
Manual position for 30 to 45 seconds and resync the engines in the
conventional manner. Then return the switch 10 the Phase or Sync
position. Normal synchrophaser operation should resume. Field test
equipment available from factory.
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Service Policy

it is the policy of Hartzell Propeller Inc. to provide a capable senace
prganization throughout the world where Hartzeil propellers are
usad, which can maintain propellers at maximum eficiency and with

minimum cost and inconvenience.

Field Service Organizations

There are a number of Harizeil Propeller Distributors strategically
tocated throughout the United Sates and the world, These distribu-
tors are carefully selected on their merits from the standpoint of

having available:

1. Propelier service facilives.

2. Extensive Hartzell propeller service experience.

3. Spare propellers and parts maintained in invenory,

The distributor organization is being encouraged to set up exchange
gystems.

Other Aircraft and Propeller Sarvice Organizations

There are a great number of service arganizations that are capable
of servicing Hartzell propellers in addition to the apponted distribu-
tors. These organizations deal directly with the nearest distributor tor
parts, new or reconditioned propellers, etc.
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IMPORTANT ANNOUNCEMENT

announce that Harizell Propeller, Inc., Product
ptaced Into sarvice for your convenience an
tephone answering system.

We wish 10

Support, has
after-hours te

When you use this system you will get a taped announce-
ment after which you will be asked to leave your message.

After doing so you may hang up and be assured your
message has been recorded.

Wa invite you 1o use this system and appreciate the oppor-
tunity of being able to provide you with continuous service.

Our direct number is (513) 778-4376.







