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FOREWORD

The Service Bulletins contained in this set are prepared by the YWright
Acronautical Corporation for the use of operators of Wright Whirlwind
engines. ‘They supplement other publications by providing the most recent
information necessaty to keep these pub ications up to date. ‘They also pro-
vide recent information necessary for engine modernization and table of
limit values, the observance of which will assist in prolonging the service-
ability of the engines and improve operation.

Among the many publications issued to the operator by the Wright
Aeronautical Corporation are Overhaul Manuals, Service Manuals (I..,‘mc-
tion Books), Parts Catalogs, and Tool Catalogs.

A numerical index and an 11plzqoerLC?’ index of the active Whirlwind
service bulletins are submizted herein conveniznt reference. The numer-
ical index will be revised every two menths as scheduled below, through a
supplement indicating new, revised, or cancelled bulletins.  Doth the numes-

ical index and the alphabetical jndex will bz reissued as changes warrant.
Januvary 1 July 1
Harch ] September 1
May 1 November 1

NUMBERING SYSTEM

Bulletins are now numbered from No. 1 upward.  Thus, the bulletins
intended for this scrare numbered "W.1" "W.2)” etc.  Prior to 1944, bul-
Jetins cevering 2l \Wrizht engines were pvb‘xshtd as one set and numbered
in consecutive order of issuance up o No. 611, A complete set for Whirl-
wind enzines consists, therefore, of bulleting under two aumbering systems;
o8 may ke scen in the numerical index

REVISIONS

Bullezins numbered under the former system will be reissued under the
new system as revisions are published.

As bulletins of this new serics are revised, they will be designated by a
letter following the number of the bulletin, 2s "W-1A" (“A” indicating the
fitst revision). Information of a laer date supersedes and cancels all similar
information thai was released ar o prior date



NUMERICAL INDEX OF ACTIVE SERVICI BULLETINS
SERIES WHIRLWIND

This index indicates all the changes made in the set of Whirlwind Service

Bullatins since the publicaiion of the basic index dated January, 1947. A revised
numerical index will be issued periodically, as indicated in the Foreword in the
basic index, and should be used in conjunction with the alphabetical section of the

Whirlwind Service Bulletin Index datad Junuary, 1947.

HMo. Title
V-1 Pre-Oiling when Stacting Engines
-2 Profiling Cracked Cylinder Head Fins
W-3A Engine Starting Procedure -
W-4A  Cold Weather Starting
-5 Cylinder Hold-Down Studs, Location of
W-6 Identification and Inspection of Steel Parts
Treated to Eliminate Chafing
W-7 Top Dead Center Indicator, Tool No. 80932
V-8B  Modification of Piston and Ring Assembly
W-9 Indicator Extension Arm for Meusuring Propel-
ler Shaft Run-Out
W-10 Cleaning Spark Plug Insert Threads
\7-11 Cylinder Hold-Down Studs, Replacement of
\W-12E  Tables of Limts
#W-13D Approved Spark Plugs
W-14  Chrome Plating for Salvage
N7-15A  Instructions for Acid Etching Parts
#\W-16A  Preparation of Enzines for Storage or Shipment
W-17A  Instcaliation of Spht Type Ianer Race Thrust
Bearing
W-18 Timing Sercations, Increased Diameter of
W-19 Engine Driven Rocker Box Lubricator, Opera-
tion of :
W-20 Block Testing of Overhauled Engines
W-21 Starter Drive Gear Bushing, R2moval and Instai-
lation of
W-22A  Excessive Tngine Vibration, Prevention of
Propeller Shaft Thrust Bearing Nut, Limits for
Reworking
cnt of Igeition N§ire Ferrules with
0TS

W-244

WA23A weight Stop, Rework to Permit Instatia-
v of Larger Counterweighe Pins
W.26 5 r of the Accessory

#V/-56A  An

January, 1947
Revised Seprember 1, 1947

No. . Titla
W-35A  Elastic Stop Nuts
W-36 Iznidon Maaifold Drain Holes, Provision of
W-37 Cleaning of Engine Parts
W-38 Carburetor Manufacturers” Bulletias
W-39  Stzmping Pistons for Identification
W-40 Changes in Installation of Valve Guides
\W-41 Testing of Spark Plugs
W-42 Reconditioning and laspection of Valve Tappet :

and Guide
W-43 Inspection of Intake Valves
W-44 eviation in Carburetor Flow Bench Limit

W-45 Identification and Matching of Valve Tappet
Guide and Roliers

W-46A  Procedure in Determining the Acceptability of
Newly Developed and Improved "Oils for
Wright Aeronautical Corporation Engines

W-47 Salvaging of Service Assemblies

W-48 Preparation of Engine for Operation after Scorage

W-49 Installation of Miscellaneous Clips and Brackets
under Cylinder Hold-Down Nuts and Cap
Screws, Avoeidance of

\7-50 Replacement of Starter Shafr Oil Seal

-~ Reqainer

W-51 Installation of Eight- Rm" 'lype Czarms‘l
Seal

W-52 Slot-Headed Plu;:;s, Removal of

W-53 Transfer of
ccased Op=

lon
W-54 CUiixing Oversize Wedge Type Pis-
W-35 itica Chack

T'rh cv(m Bearings, Service Limits for
Plugs, losatlation Recommendacions

WS

N-58 “uct, Use of Cr\:: ct cene
.59
W -60

W-61
W-62
NT-63

ines from Surplus Stock to Li- =



472

482
497
499
501
503
519

577
592

NUMERICAL INDEX—WHIRLWIND

The following bulletins have been droppad from the Numerical Index:

Title
Timken Rocker Arm Bearings, Mis-Macching of Rolless
and Races
Oil Leakage, Standard Tachometer Drive Gear Housing
Czrburetor Settings
Replacement of Whirlwind Cylinder Hold-Down Studs
Interference Between Valve Tappet Ball Socket and Guide
Reduction of Propeller Vibration and Siress
Change of Oil Pressure Martings on Crankcase Front
Section
Provision for Increased Hydro Oil Pressure
Iastallation of Crankease Front Cover Spacer
Plug Type Piston Pin Retiners
Re-Design of Diffuser Section Oii Seal Ring

A DIVISION OF CURIISS-WRIGHT CORPORATION
WOOCD-RIDGE, MEW JZR3EY, US.A,
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Reason

Obsolete
Obsolete
Obsolete
Obsolete
Obsolete
Obsolete

Obsolete
Obsolete
Obsolete
Obsolete
Obsolete

cMNT I,
toan
s



NUMERICAL IMNDEX OF ALTIVE SERVILE
SERIES WHIRLWIND

BULLETINS

This index indicates all the changes made in the set of Whirlwind Service
Sulletins since the publication of the busic index datad January, 1947, A revised
numerical index will be issued periodically, a3 indicated in the Foreword in the
basic index, and should bz used in conjunction with the alphabatical section of the
Vihirlwind Service Bulletin Index dated January, 1947,

January, 1947
Revised May, 1947
Pev nr g Dept ) ITET

No. Title No. Title
472 Timken Rocker Arm Bearings, Mis-Matching of \W-28 Cleaning of Master Rods

Rollers and Races W-29A Tapered Head Lock Screw For Valve Clearance
482 Oil Leakage, Standard ‘Tachometer Drive Gear Adjusting Screw
Housing W-30 Piston Rings and Cylinder Barrels, Pre-Lubrica-
497 Carbutetor Settings tion of
499 Replacement of Whirlwind Cylinder Hold- W-31 Protection of Cylinder Identification Nurabers
Down Sruds \-32 Inspection of Piston Pins
501 Interference Between Valve Tapper Ball Socket W-34  Ordering of Tools
and Guids V/-35A  Elastic Stop Nuss
503 Reduction of Propeller Vibration and Stress W-36  Ignition Manifold Drain Holes, Provision of
519 Change of Oil Pressure Markings on Crankcase W-37 leaaing of Engine Pares
Front Section N7.38 Carburetor Manufacturers” Bulletins
529 Provision for Increased Hydro-Qil Pressure W-39  Stamping Pistons for Identification
539 Installation of Crankcase Front Cover Spucer W-40  Changes in Installation of Valve Guides
577 Plug Type Piston Pin Retainers W-41 Testing of Spark Plugs
592 Redesign of Diffuser Section Qil Seal Ring W-42  Recoaditioning and Iaspection of Valys Tappet
-1 Pre-Oiling when Starting Engines and Guide
-2 Profiling Cracked Cylinder Head Fins W-43  Inspection of Intake Valves
W-3A  Engine Starting Procedure YW-44  Deviation in Carburetor Flow Bench Limit
W-4A  Cold Weather Srarting W-45  Identification and Matching of Valve Tappet
W-5 Cylinder Hold-Down Studs, Location of Guide and Roller
W-6 Ideatification and Inspection of Steel Pares W-46A  Procedure in Determining the Acceprability of
Treated to Eliminate Chafing Newly Developed and Improved Oils for
W-7 Top Dead Center Indicator, "fool No. 80932 Wright Azronautical Corporation Engines
\7.6B Modification of Piston and Ring Assembly W-47 Salveging of Sesvice Assemblies
W-9 Indicator Extension Arm for MMeasuring Propel- W-48 Preparation of Engine for Operation afeer Storage
ler Shaft Run-Out W-49  Installation of Miscellaneous Clips and Brackets
Cleaning Spark Plug Insert Threads under Cylinder Hold-Down Nuts and Cap
Cylinder Fold-Down Studs, Replacement of Screws, Avoidance of
Table of Limits W-50 of Starter Shaft Ot Seal and
Approved Spurk Piugs
’ Chtome Plating for Salvage W-51  Installation of Eight-Ring Type Crankshaft Ojl
- W-15A Instiuctions for Acid Fiching Parts Seal
:j\\Z-lGA Pr-epﬁrac.icnn of.}‘.ngi.nes for Storage or Shipment W-52 Slot-Headed Plugs, Removal of
W-17A lnstz!il&':!r;il of Split Type Inner Race Thrust .53 Transfer of Fngires from Surplas Stock to Lis
5 -B-earxrég . ) censed Opcration
W1y Tlm'mg Sezrations, Increased Dxam}'tcr of .54 Methad af Sclecring Qversize Wedge Type Pix-
W.19  Engine D:rven Rocker Box Lubricaror, Opeta- toa Kings
tion of W55 Pre-Flighe Ignition Caeck ,
\\:-,20 Block Tes:ing of O\'e:ha'ulcd Enczines ' W-56 1 Anti-Triction Beacings, Sesvice Limues (ae _{/:‘}47
w21 Staln((:roD;._'-c Gear Bushing. Removal and Instal- W-57 Spark Fiags, Inszallation Recommendations
ation oF .
W.22A  Excessive Ingine Vibration, Prevention of \%,'58 Fuel, L_‘?c of CO”?“ Octane o
W-23 Propeller Snaft Thrust Beaning Nut, Limits for w59 Valve Tappet Guide, Rework of Slot
- R‘eu'crk";g RO W-60 Rewndivioning of Piston Ring Grooves
W-24A Replacem:at of Ignition Wite Ferrules with V‘Z~61 “”C( hd“u,r,r Sv"'m‘:‘ Adjustment of
Washers \\'-62 Cylinders, Trsung for Cracks ot}lmkz in 7
W.25A Counterwe ght Step, Rework to Permit Installa- W63 SP;tt;z;qgm;ﬂdhﬂv’! Frone Mzin Beavinz. Tin
tion of Lircer Counterweight Pins . a8 el .
W.26 Prcvcpzio:’. of }fogssi\-c Wear of the Accessory };'?; g::ii:}:( [;rﬁ:;:umf{&rm;cf &&:3:;:(.3
Drive S-aft Splines ) s Mouating For
W-27 Unautherizad Changes in Carburetor Settings I o cocidun Jis/a
# Revised Bulletins W-bd ﬁf’n‘ k. P‘“&- np{" R e “ L/ 73

WRIGHT AZICMAUTICAL CORPORATION
A DIVISION OF CURTISS-WRIGHT SO2P0RATION
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PIUMERICAL INDEXWHIRLWIND

MUMERICAL INDEX OF ACTIVE SERVICEZ BULLETINSG

JANUARY
M. ’ Titls
472 Timken Rocker Acm Bearings, Mis-Matching of
Rollers and Races
432 Oil Leakage, Standard ‘Tachometer Drive Gear
Housing

497 Carburetce Settings
499  Replacement of Whirlwind Cylinder Hold-Down

Studs

501 Iniesference Between Valve Tappet Ball Socket and
Guide .

503 Reduction of Propeller Vibration and Stress

519 Change of Oil Pressure Markings on Cr:mxcax
Front Section ’

529 Provision for Increased Hydro-Oil Pressure
539 Yostallation of Crankcase Front Cover Spacer
577 Plug Type Piston Pin Retainers
592 Redesign of Diffuser Section Oil Seal ng
YY-1  Pre-Oiling when Starting Engines
V-2 Profiling Cracked Cylinder Head Fins
‘W-3A Engine Starting Procedure
W4 Cold Weather Starting
\7-5  Cylinder Hold-Down Studs, Location of
-3  Identification and Inspection of Stzel Parts Treated
to Eliminate Chafing
V7.7  Top Dead Center Indicator, Tool No. 86932
W-8B Modification of Pision and Ring Assembly
T7-9  Indicator Extension Arm for Measuring Propeller
Shaft Run-Cut
%¥-10 Cleaning Spack Plug Iasert Threads
%7-11  Cylinder Hold-Down Smds, Replacement of
\W-12E 7Table of Limits
V-13C Approved Spark Plugs
”"7 14 Chreme Plating for Salvage
S7-15A Insteucdions for Acid Etching Parts
/7-16  Pzepazation 6f Engines for Storage or Shipment
\"J’-]}’Al"tsfullation of Split Type Innec Race Thrust Bzzring
7.13  Timing Serratioas, Incressed Diamerer of

%719 Englae Driven Rocker Box Lubricajor, Operation of

ViLZ Biock Testing of Overhauled Engines

VP21 Sia aztsc Drive G:a: Sushing, ;\emoval and Instalia-
tica of

cation of

2 Turessive Englne Vibration, Prev
W-23  Propelis
working

craent of Igaitdon Wice Ferrules i

&2

VI Zad B P')!"t.
V7-25A Counterweight Stop, Rewortk to Permit Installation
Counte vcig'n Pins

of Tar
. Lazger

\7-26  Preveation of Hice
Shaft Splices

sive Wear of the Accessory Disive

This judux supersedss the one fssued in

s Hisred bel

s Lollowing l\""w’,?ll wirosunarset ol

chang

..A“ (i,

'\'/-193

, 1947
No. " Titla
YW-27 Unaachorized Changes in Carburetor Settiags

¥7-28 Cleaning of Master Reds

W-29A Tapered Head Lock Screw For Valve Clearance
Adjusting Screw

V-30 Pisron Rizgs and Cylinder Barrals, Pre-Lubricaticn of

W-31 Protection of Cylinder Idearification Numbers

W-32 Inspection of Piston Pins

W-34 Ordering of Tools

W-35A Elastic S:op Nuts

W-36 Igaiticn Manifold Drain Heles, Provision of

W-37 Cleaning of Engine Parts

W-38 Carburcztor 2anufacturers’ Bulletias
W-39 Stampicg Pistons for Ideatification S
V740 Chzanges in Installation of Valve Guides N

VW-41 ‘Testing of Spark Plugs
W-42 Recorditioning sad Inspection of Valve fappet and
: Guide

V7-43 Iaspection of Intake Valves

W-44 Deviatioa in Carburetor Slow Bench Limit

W-45 Identification and Marchiag of Valva Tappet Guide
and Rollers

W-46A Procedure in Determining the Acceptability of
Newly Developad and Improved Cils for
Wright Aeronautical Corporation Engines

W-47  Sal mbxs; of Service Assemblies i

W-48 Preparation of Engine for Operation after Siorage

Y7-49 Insczul don of Miscellanecus Clips and Brackers -

under Cﬂtnd=z Hold-Down Nuts asd Cap Sczews,

Awoidance of

N7-50 ! E

751

i} 8eal and Retalcer
3 Type Cranlkshafe Qi

]

W-52  Slet-Headed Plugs, Removal of
\W-53 ‘Tronsfer of Engines from Surplus Stock to Liceased

W-54 YWedge-Type Pisoon
N7-55

W-56 3o tiﬂarm:), Szrv ce Limirs

W-57 s, Instaliatina Recomumnendations

Kl

W-58 f Correct Octa

59 Vanc 1'1 dpet { Guide, T

W-60

- of Siue

oniﬂ" o‘ Piszoa 1z Grooras
W-61 zm;uym,nt of
W-62 : Cracks or Leaks in
W-63 (;J.R.\nl,«ft Front Maia Bearing, Tia Plating
-4

W-65 ors, { l el

ng




ALPHABETICAL INDEX OF ACTIVE 5%

JANUARY,

A

Accessory Drive Shaft Splines, Prevention of Excessive

Vear of ... ettt e e een ae s re e rtser b et aeraaantanrnanses 7-26
Acid Etching Parts, Instructions fOor....o.vimveeieeieeicanns W-15A
Adjusting Screw, Valve Clearance, Tapered Head Lock

SCEEW £OL ittt aaens
Adjustunent of Idle Mixrure Settiag
Air Deflectors, Cylinder Head, Cushioned Mounting

FOT e V

Anti-Friction Beurings, Service Limits for....
Approved Spark Plugs ...l W-13C
Arm, Indicator Extension, for Measuring Propelier
Shaft RUN-Out coooreeriiiiicceiceeniccnreeee e W-9
Assemblies, Service, Salvazing ofcoiicieniiienieeend W47
Assembly, Crookshafe Breather Plug, Changes in........ 459
Assembly, Piston and Ring, Modification of.................. V-8B
Assembly, Radio-Shielded Standard Ibnitlon Manifold,
Replacement of Ignition Cable in...cococvvecieccnnns 399

Avoidince of Installation of Miscellaneous Clips and
Brackets under Cylinder Hold-Dowa Nuss end
CAD SCLEWS .oeirrieiirr e ie e caeeessannen N7-49

Barrels, Cylinder, ond Piston Rings, Pre-Lubrication of .X7-30
Bearing Nut, Propeller Shaft Thrust, Limis for Re-
wo:king ............................................................... \7-23

472

;;hmo..s Insn.ﬂ..‘ ion of urde:
wann MNuw: zad Cap Screws

................................ 49
er Drive Gear, Removal an
.......................................................................... NT-21
c
Carburetor Flow Bench Limit, Deviation in..............
Carbureror Manviacturers” Bulletins

Carburetor Seevess ..o s
Carburetor Sattings, Unauzho.w—a Uxangcs in...
Chafing, Steel Pasts Treated to Eliminate, Identification

and Inspection Of e wW-6
Change of Oil Pressure Mackings cn Crankcase Front

Section .. SR TUTUURUPUTUUUITORUI rereeneee 319
Changes in Ca:b.xetor cicmnrs, Umuthonzcd .............. w-27
Changes in Instzllation of Valve Cuides...ooovoirnnnn W-40
Chrome Plating for Salvage....cvivireinvicnsnnseceininns -14
Cleaning of Fagine Parts .ooovoiiiiiinccvinnere e W-37
Cleaning of Master ROds.cooveeerioniriiineississenseneneonee -28
Cleaning Spark Flug Insere Threads .. W10

Clips and Brackss, Miscellancous, }nsr:d!mon of under
Cylinder Fold-Down Nuis sod Cap Screws;
AVOIZIBCE ©f wooriiierriere e, 749

Cold Weather Stirting

ALPHAZZTICAL INDEX-WHIRLWIND

RVICE BULLITIMS
1947
Counterweight Siop, Rework to Permit Installation of

arger Counterweight Pins....o.vcvveieeeen e W-25
Cracked Cyliader Head Fins, Profiling of e W2

Cracks or Leaks ta Cylinders, Testing fot. ..o, N-62
Crankcase Frort Cover, Spacer, Iaswllation of............. 539
Crankcase Froat Sectioa, Change of Oil Pressure Matk-~

INES OMliiiiiiieeeiceeec et e e e enenenen 519

Crankshafc Front Main Bearing Spacer, Tin Plating of \X7-63
Crankshaft Oil Seal, Eight-Ring Type, Instaliation of. %/-51
Crankshafts, Undercutting Threaded Section oa.......... N7-64
Cushioned Mouating for Cylinder Hezd Air Defectors W-65
Cylinder Basrrals and Pistoa Rings, Pre-Lubricadon of.¥7-30
Cylinder Head Air Deflectors, Cushioned Mounting for W-63
Cylinder Head Fins, Cracked, Profiling of...cccovveeeene..... 7-2
Cylinder Fold-Down Studs, Location of............ v W3
Cylinder Hold-Dowwn Studs, Replacement of............... /-11
Cylinder Hold-Down Studs, Whirlwind, Replacement

iZcation Numbers, Prorection of.
Cylinders, Testing for Cracks or Leaks in....

D

Deflectors, Cyliader Head Air, Cushioned Mouating.
FOT o s
Deviation in Carburetor Flow Beach Limit...
Diffuser Secricn 0il Seal Ring, Redesizn of.........
Drain Hole, Ignitioa MManifold, Provision of

E
Eight-Ring Type Crackshaft Oil Seal, Installation of. .. W.51
Elastic Stop Nuts .. . . WR35A
Engines for Op:rauon aker Storagc chparauon of W48
Engines from Surplus Stock to Licensed Operation,

Transfer of ... e e nas W53
Eagines, Overhauled, Block Testing of ... .N7-20
Engines, Pre-Oiling when Starting. ................... .. W1
Engines, Prepatation of for Storage or Shipment.......... W-16
Engine Driven Rocker Box Lubricator, Operation of .. W-19
Engine Parts, Cleaning of ... W-37
Engine Starting. Procedure ... ... W-3A

Engines, Wright Aercnautical Corporation, Procedure

in Determining the Acceptability of Newly Devel-

oped and Improved Qils for ... WAGA
Eewching, Acid, of Parts, Instructions for.................. . W-15A
Excessive Engine Vib:ation, Prevention of ... W-22A
Excessive Wear of the Accessory Drive Shafe Splines,

Prevention Of ..coevievvevereccniiieicceeeeecteesne s rnre e e w-26

Extension Arm, Indicetor, for Mcusunng Pmpcllcr Shafe’
Run-Out ... e - . W9

4
Ferrules, Ignition Wire, Replacement of with Washers. W -24
Fins, Cylinder Head, Cracked, Profling of........ccecnnee... W-2
Flow Bench Limit, Carburetor, Deviation ia................ W44
Froat Cover Spacer, Crankcase, Installation of............. 339

Front Section, Crackcase, Change of Oil Pressure
Markings 00 ..ooeecvvvvrenvireerresencesrecsesinisnenien 19

Fuel, Use of Correct Otane.......ooeeeeviveerecenrencverennncns W-58



L ¢]
Grooves, Piston Ring, Reconditioning of...ooveeeneenn. 7-560
Guide, Valve, and Tappet Ball Socker, Iaterference
BLONEEN 1oerertrteeeseiceeese s etee et e ee s 501
Guids, Valve, Tappet and Rollers, Identification and
DErthing Of ot NT .45
Guide, Valve Tappet, Rework of S0t coovevivenn N7-59
H
Hold-Dowa Studs, Cylinder, Location of..........co.........

Hold-Down Studs, Cylinder, Replacement of
Hold-Down Studs, Whitlwind Cylinder, Replacement
OF et 499

fee
a5

i

Identification and Inspection of Stzel Parts Trezted to

Eliminate Chafing .oooooeeriieee e -6
Idenzificetion and Matching of Valve Tappet, Guide,

and Rollers. v e W45
Idenification Numbers, Cylinder, Protection of......... N-31
Identification, S:imping Pistons £0%....ccoimveinevcvecnnnn. W-39
Elae Mizure Setring, Adjustment of ..o 61
lgnition Check, Pre-Flight oo W-55
Ignitica Maaifold Draia Hole, Provision of.............. \7-36

'. J
Yrottion Wire Ferrules, Replacomeat of with Weshers, \-24

r Recommendadons, Supercharger.........coeo.o... 413
Iraproved and Newly Developed Oils for Wiright
Aeronantical (.orpounon Engines, Procedure in

Yo Puliﬂ Clm.m:g ...........................
.lcmm ation of Stael Parts T

T o
rivatea O

nd Reconditioniag of Valve 7
1 ............................................... A2
1ssnallation of CrnnLc&se Front Cover Spacer.... . 539
erallation of Eight-Ring Type Crankshaft Oil Scal....W-Sl
{saaliaticn of Larger Counterweight Pins, Rework of
Counterweisht Stop to Permiti.ii. W-25
terallation of Miscellancous Clips and Brackets undar
Cylinder Hold-Down Nuts and Q.p Screv.s,

Avoidance of... ettt .. W-49
{pstallation Rcmmmcnddnons SparL Plugs .................. \\’7-57
Ir.s:allation and Removal of Starter Drive Gear Bush-

BB cooeiernrcerien et resiesrne st s a e s w-21

Ins:ructions for Acid Etching Parts
Intake Valves, Inspection of oo, W-43

Intecference Between Valve Tappet Ball Sotket azd
GUIE .ot crnce e re e ee e sessnniee 501

ALPHABETICAL INDEX—WHIRLWIND

. hu'naﬂ-;, C,M- ader Identification, Prote

L

I_e&avc, Oil, Standan! Tachometer Drive Gear Hous-

svacks in Cylindeis, Festing for
i for Reworking P:ol, Aoz Shat ¢ Thruse B:

Limi

Lock S\.I"W fmbr d Hc'td for V.Jv: Clearance Ad-
justing Screw ...
Lubricator, Rocker Box, Engiae Driven, Operation of N7-19

115

dlaskings on Crankeass Front Section, Changs of Oil
Preaame ......................................................... reene 519
aster Rods, Clea:u z of

\ fessuring Propeller Shaf: Run-Ouwi, Indicator Exten-
SION AL FOL. it W9

Metbod of Selecting Oversize Wedge-Typa Piston
-Rings

Mizmure Sewing, Idle, Adjnstment
Medification of Piston and Ring Assembly....

3]
Newly Developed and Improved Oils for Wrighe
Azzomuncai Cotporation Engi ’1"5, Procedurs ia
n; the Acceptability of .

O

Octane Fuel, Use of Correct... L\L58
Oil Leakage, Standard Tachomctcr Dnve Gcat Housmg 482
Oil Pressure, Increased Hydro, Provision for................ 529
Qil Seal, Crankshaft, Eight-Ring Type, Iasallation of W-51
Oil Seal Ring, Diffuser Section, Redesiga of................ 592
Oil Seal, Starter Shaft, and Retainer, Replacement of. W-50
Oils, Newly Developed 2nd .Improved for Wright

Aeronautical Corporation Engines, Procedure in

Determining the Acceprability of ......................\W-4GA
Operation after Storage, Preparation of Fagines for.. \W-48
Operation of Eagine Driven Rocker Box Lubricator.....\W-19
Ordering of Tools....
Overhauled Fngines. Black Testing of .
Oversize Wedge-Type Piston Rings, Methed of Select-

B et e s W-54

Parts, Acid Ecwching, Instructions for... . W-15A
Parts, Steel, Treated to Eliminate Chaﬁng. ldentxﬁca-

tion and Inspection of .. . . W-6
Pins, Counterweight, Ins‘ahauon of Larger Rcwo:k of

Counterweight Stops to Permit....oooinn i)
Piston Pins, Inspection of .......cccccviiiiniiiiiiiiiiis
Piston Pin Retainers, Plug TYDO..oooieoeieiieoel
Piston and Ring Assembly, Modification of.
Piston Ring Grooves, Reconditioning of ...................
Piston Rings and Cylinder Barrels, Pre-Lubrication of.. W-30
Piston Rings, Oversize Wedge- Typc, Method of Select-

ing ..\W.54
Pistons, Scampmg fcr Idcnnﬁmnon eereeeieae st biranraas W‘39
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SERVICE BULLETIN NO. 282
SUBJPCT“ 0il Leakage, Standard Tachomate

er Drive Gear Housing
#ODELS VWhirlwind 7 and 9 Series Engines

An investization of reported oil leakage at the tachometer drive gear
housing location of the above YWhirlwinds has disclosed the following:

0il leakage at this location is apparently caused by improper assembly
of the dual tachometer drive gear znd shaft assenblies. The tachometer
drive gear and shaft assemblies, Psrt Nos. 411947 and 411948, incorporate
sleeves in which are milled spiral oil grooves. During normal operation and
when properly assenmbled, the tachometer drive gears rotate in opposite
dirzctions to each other and the sniral oil grooves are milled in such a
direction that during rotation the o0il is forced into the interior of the
tachometer drive gear housing. However, interchanging the drive gears
reverses the direction of the spiral oil grooves and tends to force the oil
out of the tachometer drive gezr shaft housing and resulits in oil leakage,

To facilitate proner asgenbly of the tachomeler drive gears, the upper
tachometer drive gear of current production Vhirlwinds is mzrked with an
ellipse. The ellipse is acld-etched on the 9/16 inch diamster shoulder near
the gear end of the assembly.

It is recommended that all operators of Vhirlwinds incorporating the
standerd tachomster drive gear assembly zcid etch an ellipse on the upper
drive gear to prevent improper assembly and resultant oil leakage. Etching
should bz done in accordance with existing instructlons.

To detzrmine the proper driwe

gar assenbly for installatica in the
upper location, meke the following chack:

k)

Salect one of the drive gears and while facing the gear end rotate it
in a ccuntsr—clo"k“ise direction. Th2 spiral oil groove milled in the
shait of the drive gear assembl;

in the upper position, w1ll run
this condition is not encountere
repzat th2 check.

=y

4
2

1y, Part Mo. AX1947, that should bs located
w7ard the gear end of ths assembly. 1
leuu the remaining drive gear and

Etch nark and install the drive
in toward the gear end in the uppsr
with the oill groove running out I
above check, is Instelled In t

cear with the spira
2 sition. Ths asse

b e gear end, as de
lowar position.

LU
1
og

Service Divielon
VWrizht feronaubical Corporation
September 11, 19



SERVICE BULLETIN NO. 472
SUBJCT: Timken Roeker Arm Baarings, Mis-matching of Rollers and Races
MONSLS: ALl

This bullstin applies to all engines incorporaiing & rollar type ucksr
arm Dsaring.

Some cages of baaring rejactlon hars bzen traced o mis-malched rollora
and races during vaassemdly of rocker arm walisr baarings 2ltar disasssnbly
for inspection and clazaning,

Sianes ths rollers and racss ars asaadblad wlth o=lactlive £its, 1% iz po-
sommsnded thal the rollers and onter races of oach sids of tus b@arirg R

pleze in gaparabtez clodh bavi3 or other uu saparats coobalosrs ot dig-
agyembly. Thess salactlve 13 raequirs toid axbrens »2 ba haken 50 o
aszsemole the goha of rollars with the sass races bhay wern roancrads

VWright fleronauntical Corporation
(4 Division of Curtiss-dright Corvoraiion
Patorson, New Jarssy, U,Z.A.

~

Jime 20, 1941 Printsd in U.S.A.



SERVICE BULLETIN NO. 497 Pags No. 3
SUBJIZCT: Carburetor Settings

Model NA-R9 carburetors having setting number 27225, for pressure feed,
or 29041, for gravity feed, used on %hirlwind R-975 E and R-975 E-1 engines
should have the economizer timing adjusited to 28° throttle opening. Instruc-
tions relative to adjusting the economizer timing are given in the last para-
greph of this bulletin., Stamp change letter "K' next to the setting number
on the flange of carburetors having setting numbsr 27225 and change lsiter
"B" on carburstors having setting number 29041. Some of the early carburetors
with setiing number 27225 will not have this number stamped on the flangs.
However, they may be identified by the setting stemped on the data plate which
is as follows:

Model NA-R9 Float Level 3/, B.P.S.
Main #25 FEconom, #55

Idls Jet #50 Venburi 2 7/16"
I.A.B. 2.8 M.A.B. £55

Model NA-ROA carburetors having setiing number 63444 used on Whirlwind
R975 E~2 and RI75 E~-3 engines should be modified as follows: Change tha #25
main metering jet to a #26 jet. Change the #48 economizer netering jst to a
#43 Jet. Change the idle air bleed from a #50 to a #60 blesd and changs the
idle discharge orifice from a #44 to a #60-70-60-55. This will also require
replacing the throttle valves with the 18° mill type. Adjust the sconomlzer
timing to 33° throttle opening. Imstructions relative to adjusting the scon-
omizer timing are given in the last paragraph of this bulletin. Stamp change
letter "H" next to the setting number on the flange, and changs the seiting
on the data plate to agree with the modifications mads in the sconomizer and
main metering systems.

Hodel NA-R9A carburetors having setting numbsr 64498 used on Whirlwind
R975 E~2 and R975 E-3 engines should have the economizer timing adjusisd %o
28° throttle opening. The idle air blesd should be changed from a #50 to =
#60 bleed. Tne idle discharge orifice should be changed from a #44 1o a
#60-70-£0-56 and the throttle valves replaced with the 18° mill type. In~
structions relative to adjusting the economizer tining are given in the last
paragraph of this bulletin. Stamp change lstier "I next to the ssiting
nunver on the flange.

Mcdel NA-REQA carburetors having setting numbar 112166 used on Whirlwind
R975 E-3 engines should have the following modifications incorporated. Change
the #25 main metering jet to a #26 jet. Change the #43 econoalzer matoring
Jet to a #43 Jeot. Adjust the economizer timing %o 33° throttle opening. In-
gstructions relative to adjusting the scounomizer tining are given in ths last
paragraph of this bulletin. Stamp change letter "AM naxt to ths setiing
number on the flange and changs the setting on the data plate %o agree with
the modifications made in ths sconomizer and main netsring systens.

It should be noted that operating fuel prossura for gravity feed car-
buretor settings is 1/2 lbs. psr squars inch plus 1.0 1bs., miaus 0 1bs,

Vhen cnecking the fuel level of graviiy feed carburetors 1 1/2 1bs. fuel
pressure should be mainteined and the fuel level held at 2/4 ilach below pari-
ing surface.
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SURJECT: Carburetor Settings

To adjust the economizer timirg proceed as follows: Check the taperad
plas which locate the economizer valve actuating lever on the left end of tha
throttle shaft znd the throttls stop lever on the right end to ses thai they
are tight in the levers and the shaft. Back off the throttle adjusting stop
screw so that ths throtitle valve mey bs completely closed., Assemble a pro-
tractor graduvated in cne degree units on the throttle shaft at the throttle
control lever. A suitable protracitor may de procured commercially and an
exteasion shonld be elther riveted or solderad at the axis to permit drilling
& 5/16 inch diameter hole at the exis. A protractor designed for this purposs
may be procured frem the Bendix Products Corporation. Attach a pointer to the
carburetor body. With the throitle fully closed, set the pointer to indicats
zaro oc tha protractor. The upper end of the economizer valve nsedle is
threaded and protrudes through the cover of ths carburstor body on ths left of
the throttls body. The threadsd end of ths economizsr nesdle is provided with
en adjusting nut. On Model NA-R7 and NA-R9 carburetors this nut is kourled
and is locked with a cotter pin. On Model HA-R7A and NA-BIA cerburetors the
adjusting nut is 2 hex nut and is locksd with a hex lock mut. ILoosen the
acononizer valve nesdle adjusting nut lock nut, or remove the cotier pin i
Hodel NA-R7 or NA-R9 carburetor. Open the tarottles uwniil the protractor in-
dicates the degrse of throttle opering for mhich it is desired to set the
scoacnlizer timing. Screw the economizer valve nesdie adjusting nut dovm until
1t contacts the walve needle actuating lever. Do not turn -the nut hard enough
to 1ift the valve needle or move the throttls, but maks sure that it contacts
the actuating lever. Secure the adjusting nut in posliion with the lock nut
or wotter pin, as provided. Closs the throttle and chack the econcmizer tim-
ing., Reset if 1t is not correct.

Vizight Asronautdceal Corporation
January 13, 1942



SERVICE BULLETIN NO. 499
SUBJECT: Replscement of Whirlwind CJlind°r Hold~-Down Studs
1A0DELS: Whirlwind R 760 E and T 275 E Series Engines Employing Cylinder
Hold-Down Studs of 7/16 Inch Diameter on the Crankcase BnA

This bulletin applies to all ¥Whirlwinds using cylinder hold-down studs
of 7/16 inch diameter on the crankczse end. Early Vhirlwinds using cylinder
hold-down studs of 3/8 inch diameter at the crankcase end are nob affected
by this bulletin.

Several types of cylinder hold-dovn studs have been suppiied on the
above Whirlwind models, and different methods and tools are employed for their
removal a2nd installetion. Cylinder hold-down studs used in all Vhirlwinds
of current manufacture have ground threzds and & .043 inch taper per inch on
the ecrankcase end threads.

Whirlwind models of current manufacture employ cylinder hold-dowm studs
haeving a 7/16-12 thread on the crankesse end. Part numbers and descriptions
of these studs are given in Table 1 at the end of this bulletin. Instructions
for replacement of these studs may be fouad in Section A" of this bulletin.

Thase studs are driven into the crankecase to obtain a stud height of .640 to
700 inches. Stud height is defined as the distance from the cylinder mount—
ing ped to the top of the stud when driven. Extended type nuts, Part MNo.
l?ﬂ-D-llé, which are drilled for lockwiring, are used with these studs.

Stud heles 1 and 8 in crankcases used in Wnirlwinds of current manufacture
are counterborsd.

The cylinder hold-down studs are nuambered consecutively in a clockwise
direction around the cylinder mounting pad, beginning with Nc. 1 as the first
stud to the left cf the center line of the cylinder at the front of the
engine, viewed from the propeller end and looking down on the pad.

o=

.

The remaining Whirlwinds affected by this bulletin formerly employed
cylinder hold-down studs heving a 7/16-1/ straight or .0025 inch taper per
inch thread on the crankcass end. Strzizht studs are no longer supplied for
replacement Studs naving .0025 inch taper per inch may be used for replace-
nsny cf ziraignt or L0025 inch tapered studs where only a very limited
number of studs require replacsment and the crankcase threads are in perfect
coq~gt10n. However, 1t 1s recomnen
enginzs be rsmfrked to ano*por'ze
stlds Part numbers ard description
sne end of this bulletin. Instructic
:t l;dt_Oﬁ of the new studs mey be
23 anike

Jed Toat the cranxcases used in these
tne new 7/15-1L, 043 inch taper per “inch
n cf these studs are given in Table 1 at
ns for reworiking of tne crankease and
found in Ssction *B" of this bulletin.
ase to obtain a stud hblgnt of .810 to
570 irﬂhos. Plain haregonal nuts, locked by palnuts, ere used with these
studs. ALY stud holes in erankcases used In theses engines are counterboved,

In cases where the stud hole threads have become mubtilated in englines

using 7/16-14 studs; replacement may be pcssible with 7/16-14, .043 inch taper,
.03 inch oversize stuads. However, wher necessarw, 9/i6-10, .OLB inch tense
suads or 9/15-10, .043 inch taper, .003 inch oversize wtuag ey be procurad
for replacement. Part numbers and descriptions of these studs are given in
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SUBJLCT: Replacement of Wnirlwind Cylinder Hold-Dowr Studs

r

Teble I at the end of this bulletin. Instructions for installation are glven
In Seciion VC" of this bulletin.

Table I of this bulletin lists the only studs currsntly supplisd and
glves the part nuabsrs, description, stud hsight, stud length, location of tne
verious studs in the cylinder pad, in cases where certain studs should bz
driven in spscific hole locations, and part mwmbers oi hold-down nuts to b2
vs2d with each stud. Note that only one ovarsize stud is supplied for eacu of
the 3tuds listed. These studs are .003 inch oversize and ars merked with a
+3 on ths nut end.

Careful segrsgatlion of &ll studs is imzortent whan these parts are
stocked, since the proper selection of 2 s%tud to bs used in an engine 1s ez-
gentinl, An atitempt to drive into a crankcase a stud not specificelly in-
tended for use in that crankcass may causz damage to the stud hole threads
wnich will render the crankecase unsatisfactory for uss. Discard oll siraighi:
studzs that may be in stock, since further replacement of thoss studs will ba
radz with eltker the 0025 or the .043 inch taper ground thrszad studs. Ths
difference in smount of taper is discernible Lo the experlenced eye but

3 PN

1
further identlfication cen bz made by thes number of threads per inch,

A careful inspection of all taps must be made before using to tap stud
holes, since rough edges or burrs on the tap may cause the tap to cut oversize.
All teps must be tried in a test block made of the same meterial as the mater-
ial to be cut. Ths tap being tested should not free itself enough to shake
in the tepped hole. If such sheking is possible, that is an indication that
the tap is not free of burrs. Remove burrs if necessary.

Use a torque wrench in every case in driving & new stud. Torque limits
for driving cylinder hold-down studs having 3/8 inch diameter threads and 24
threads per inch on the nut end have been established in the Table of Limits,
TL-45. These torque limits should under no circumstances be disregarded in
obtaining the proper stud height.

Section "A" - Replacement of 7/16-12, .043 Inch Teper Studs.

Remove the old studs using stud remover, Tool No. 80L/90. If the stud is
broken in the crankecase, drill it out using successively 1/8, 1/4, and 9/32
inch drills, Tool Nos. 84276, 84277, and 84904, and drill jig, Tool No. 84907-1,
and bushings, Tool Nos. 84907-4, 84907-3, and 84907-2. Note that if the stud
is broken off in a counterbored hole, it will first be necessary to drill off
the entire neck of the stud using drill, Tool No. 801155, and bushing, Tool
No. 84907-5. Extreme caution must be exercised while drilling through studs in
blind holes, es any misalignment might result in mutiletion of the threads and
drilling too deep might damage the crenkcase.

Most of the studs installed in holes drilled completely through the crank-
case can be removed during the drilling operstion. Insure that all remaining
particles are removed. However, with studs in blind holes, three drilling
operations are needed to leave only the threads and the tip of the stud. Some
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of the threeds can be plcked out with long-nose pliers, while others require

ramoving Tool No. 802150 snd wrench, Tool No. £3759. The end of the stud is

in the shape of a washer and cen be broken by siriking with a cold chiszzl ard
removed.

Tap the threeds to clean up to & depth of 1-1/16 to 1-5/16 inches for stud
holes 2, 3, 4, 5, 6, and 7 with finish tap, Tocl No. 84893, tup holder, Tool
No. 84909, and tap fixture, Tool Xo. £4508. Use tzp, Tool No. 84899 for .003
inch oversize studs. Tap holes 1 and 8 completely through ths crankcuase.

Drive in the stud to the correct stud height and to the proper torque
limits using stud driver, Tool No. 84432, adapter, Tool No. 84435, srd torque
wrench, Tool No. 84922. Check the stud height and if not wlthin limits, remove
stud. If the stud projecticn is too great, itry another stud of the same sizs ot
rotap the hole slightly deeper and drive agzin. If the stud projection is *too
small, try another stud of the same size or retap the hole for an oversize stud.

A1l the necesssry tools for the foregoing operations sre listed in Tabls
II et the end of this bulletin.

Tool Nos. 84907-1, 84907-2, 84907-3, 84507-4, end 84907-5 ers supplied in
a single seb under Tool Fo. 84907. Tool ALss2mbly Mo. 8C21LG inclufes the follow—

ing standard and speciel tools: Tool Nos. 83759, 84276, 84277, 84432, €4435, 81304,

84507, 84908, 84909, 84922, 801155, 801490, and 302150, Vhen & complets 5sb of
tools 1s deslired, 1t should be ordered under Teol HNo. 802149. How:ver, when only
cortain special tools of thils set ara reguired, they shculd be ordaered under
Taelr vespsctive tool numbers. Blueprint No. 802149 is furnished with euch za2b
of tools. Tool Nos. 84898 and 84899 are {urrished sopurataly.

Saution B - Replacement of 7/16-14, Straight or ,0025 Inch Taper Per Inch
Studs With 7/16-14, .043 Inch Taper Per Inch Studs.

Rezoval of the old studs is accomplished by the same procedure outlined
in Syetion "AY using the same tools. These tools are listed in Table III at
the end of this bulletin. For replacement with the .043 inch taper studs,
enploy fixture, Tool No. 84908, clamp, Tool No. 801012, end centering plug,
Tool No. 801537-1. Locate the centering plug in the present counterbore and
lock the e¢lamp.

In counterboring, adjust stop collar, Tool No. 801815 on counterbore, Tool
No. 801519, to give the desired depth, as specified on Blueprint No. 801523.
Instell bushing, Tool No. 801539, in the fixture and counterbore holes No. 1
and 8 on all crankcases to a depth of .875 inches. On crankcases using .0025
inch teper studs, e counterbore of .375 inches 1s incorporated in holes 2, 3,
4, 5, 6, and 7. Crenkcases using straight studs have these six holes counter-
bored to a depth of .188 inches. Counterbore these six holes on all crank-
cases to .375 inches.

Install bushirg, Tool Ho. 801537-2, in the fixture and ream one of holes
2, 3, 4L, 5, 6, or 7, using reamer, Tool No. 801520. Check with gauge, Tool No.
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601521. 1Install stop collar, Tool No. 801537-3 on the reamer and sat stop
collar with rezmer seated in Lcamed hole, Rezm all remsining holes exczept 1
and 8 controlling the depth with the stop collear. smova ths stop collar and
rezm holes 1 and 8 and check with gauge, Tool Yo. 801522, i

Loosen fixture clamp, Tool No. 801012. For rough tapping insure to start
the tep in the old threads. Use rough tap, Tcol No. 801540. Adjust stop
collar on tap holder, Tool ¥o. 84909 to the following almenﬂicns, nzasured from
the top of the stop collar to the end of the tzp in order to tap to the desired
depths 5.540 inches for holes 2, 3, 4, 5, €, and 7, and with the wedge in the
lowver slot of the holder, and 6.350 inches for holes 1 end 8 with the wedge in
the uppsr slot. Hand tep to the indicated depth. HNote that ths stop collar is
notv used for finich tapping InSJal; finish tzp, Tool Wo. 8013517, for standard
holes or Tool Ho. 801518 for .003 inch oversize holes. Hand tar these holes
deep enough to obtain a stud height of .31 to .87 inches when the proper torgue
is &Dp110d in driving the stud,

Drive in the stud to the required depth and to the correct torgue limits
using stud driver, Tool No. 84432, sdapter, Tool No. 84435, end torgue wrench,
Tool Yo, 84922. Check the stud heigh%t and if the stud is not within the limits,
ramcve the stud. If the stud projection is too great, try ensther stud of the
same size or retap the hole slightly deeper. If the stud projection is too
small, try another stud of the same size or retzp the hole for an oversize stud.

Replacing tools for the foregoing operations ere listed under Table III
at the end of this bulletin.

Tool Nos. 801537-1, 801537-2, and 801537-3 are supplied in a gingle set
under Tool No. 201537 end should be ordered as such. Tool Assembly No. 802149
jinctndes the following standard and special tools: Tool Nos. 83759, 84276, 84904,
84277, 84432, 84435, 84907, 84908, 84909, 84922, 801155, 801430, and 802150.

“/hen a complete set of tools is desired, it shouid be orderec under Tool Ko.
802149, However, when only certein specisl tools of this szt are required, they
should be ordered under their respective tool numbers. Blueprint No. 802149 is
furnished with each set of tools. All other tools are furnished separately.

Secticn #C* - Replacement of 7/16-14 Inch Studs With 9/16-1C, .043 Inch Taper
Studs .

The same procedure for removal and replacement described in Section "B" of
this bulletin should be followed when installing these studs. The teccls nec-
essary for removal and replacement of these studs asre listed in Table IV at the
end of this bulletin. Note that drill, Tool No. 801030, stop collar, Tool No.
80153 =4 and bushing, Tool Ko. 801538-1 are used in an edditional operation
prior to counterboring. Refer to Blueprint No. 801028 for srecific rework in-
struciions.

Tool Nos. £01538-1, 801538-2, 801538-3, and 801538-4 are furnished as a
gingle set under Tool No. 801538 and should be ordered as suca. Tool Assembly
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ifo. 801028 includes the following tools: Tool Nos. 801030, 801031, 801032,
501033, 801034, 801035, and 801036. Tool Assembly ¥No. 802149 includes tb=
feilowing stendard and speciael tools: Tcol Kos. 83759, 84276, £4277, S4432,
84435, 84904, 84907, 84508, 84909, &4922, B01l55, 801490, and 802130. ¥hen

a complete set of tools iz desired, it should be ordersd under Tool No.
802149. However, when only certain special tools of this sebt are required,
they should be ordered undsr thelr respectivs tool numbers. Blusprini 302149
is furnisked with each set of tools. A1l other tools ars furnished separately.

Vizight Asronautlcal Corporation
(4 Division of Curbiss-Wright Corporaticn)
January 28, 1942
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SERYICE BULLETIN NO. 501
SURJECT: Interference Betwsen Valve Teppst Ball Socket and Cuidse
LODELS:  Whirlwind RT60E and R$75E Seriss Engines

Several instences of interference batwsan the shoulder on the valve tappst
ball socket, Part No. 62728, end the tappet gu’ds have bsen reporied. ITazesbi-
gation has revealed that this conditlon i3 ceused by bottoming of the valws
tappet guide approximetaly .018 inch atova the blusprint raguirements, in erani-
cas833 that have besn machined to the high limit of productloa tolerances on the
outsids diametsr. The Intaorfersnce may causs mutilation of the outer snds of
the tappet guidss.

To ovsrcons Interfarencs at thls point, a new valvs tapre: ball pockal,
Part No., 115175, has been designsd with a .10 inch wids 3tep in ths shouldar to
allow sufficient clearance bstwssn thls pari end the tappst guids,

It 1s recommendad thad all the abovs model enginss which have not bsen
overnauled be inspscied at onca or as soon ag possibie for sizns of this troudla.
Rouilne overhaul Inspsction of older englnes should hars revealsd praviously any
interferenca which existed betwsan thess paris. To perform this cheek, rsuove
tha push rod, pash red housing, and tappet zulde retaininz rui. The condiition
of the end of tha tappet zuilds mey then be checkad. Wnensvar this trouble is ex~
parienced, it is reccmmsndad thet the new sockst bs installed or ithe old sockatb
bs resorksd to incorporats tha changs.

Tha rework mist be accomoplished by griading becauss of casa hardanlag of
tha sockei. UClmick ths sockel shoulder In the grindsr and chsck the sockel body
for s rumnipg. Grind the shouldsr 4o the Almeznaions gpe2cified in 4 ;
at the end of this tulisitin, Txtrswa vare six L b emevaissd to praveat 07
hoating sed grinding chacks, Uvon completlon of the reyorik, it is rzoowsndad
that a vagnetic typs dospeedion bs mads,

Service Diviclon

VWeight feronautical Corporation
{4 Bivision of Curtiss-¥righit Corporation)
Jamary 28, 1942
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SERVICE BULLETIN NO. 503

SUBJECT: Reduction of Propeller Vibration end Stress

MODELS: Whirlwind R760E Series Engines with No. 20 Spline Crankshafts
¥hirlwind R975E Series Engines

THIS BULLETIN SUPERSEDES SERVICE BULLETIN NO. 503 DATED AFRIL 30, 1942, DUE TO
THE INCLUSION OF R975E MODEL ENGINES.

It is sometimes necessary to change the angular relation of the propeller
to the crank throw to overcome excessive propeller vibration and stress. To
permit the installation of the propeller at a particular angle, the blind spline
must be removed from the crankshaft.

REMOVAL OF BLIND SPLINE

Install a flat head set screw, Part No. 2075-D-23, between two crankshaft
splines in place of the fillister head set screw originally used. After removel
of the original screw, countersink the screw hole to a .38" dismeter with a
90 deg. countersink to permit proper seating of the flat head screw. Clean the
shaft of ell drill shavings.

CHANGING PROPELLER ANGLE

To facilitate the installation of the propeller at the desired engle on
engines having the blind spline eliminated, it is recommended that the crank-
sheft be numbered according to the following standard reference system: Etch
en "0" on the enguler front face of the spline groove in which the set screw is
located. Number "I" spline is adjacent to the groove marked "O" in the direc-

tion of propeller rotation. Continuing in this direction, the succeeding splines
are numbered consecutively to 16.

In the following table find the angle which is closest to the engle recom-
mended by the propeller menufacturer to give the desired timing for that instell-
ation. Note the propeller shaft splines listed after that engle in the table.
Install the propeller on the shaft so that these splines are enclosed by the wide
spline groove in the propeller hub.

Required Angle Spline Numbers
o° 16 and 1
22.5° 1l and 2
459 2 &nd 3
67.5° 3 and 4
900 4 and 5
112050 5 and 6
1350 6 and 7
157.5° 7 end 8

Angles are measured from the centerline of No. 1 cylinder in the direction
of propeller rotation when the piston in No. 1 cylinder is at top dead center.

R760E_ENGINES
Thie bulletin is particulerly applicable to R760E engines with solid
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elghts and an S.A.E. FNo. 20 spline crenkshaft. A No. 20 spline crank-—
casures 2-3/8" across the splines. ¥When the Hamilton Stendard 2B20
5 having 61094 or 61354 blade design are instzlled cn these englinss,
5 nec °Sb&Ty to reindex the propzller so that ths blades form an angle of
90% with the crank throw, end to maks cert in adjustments to ths propeller as
pec if ed by the pwopa,l»r manufacturer!s Service Bulletin MNo. 66, Reference

ﬁbeq this particular propeller is used on engines with djnamic dampered
crangshafts, excessive vibration mey be entirely corrected by reworking the
qu*l as spaciiied in the Hamllton Stendard bulletin.

serorauntical Corporziio
yizlon of Curtiss-Wright

Srary 22, 1943 i

n
Corporation




SERVICE BULLETIN NO. 519
SUBJECT: Chonge of 0il Pressure Markings on Crankcase Front Sectlon
MODELS:  Vhnirlwind R975E Series Englnes

Some Vhlrlwind crankcase front sectlons were cast with reversed markings
on thas o tappad holes provided for measuring the hydro high and hydro low
oll pressures. Thasa oll pressurs coanectlons are found only on crankcase
front sections which incorporate a propeller governor mouating pad.

The hydro high connection, marked "H", is located slightly to the right
of the vertieal center lines of the engine a.nd adjacent to the governor mounting
pad., The hydro low connection, marked "L¥®, is located ssveral inches to the
left of the wvertical center lin2 of the engine and is the comnection away
from the governor mounting pad. Vhere the markings "L" and "H® have bee
reversed, the LY has been locatsed at the hydro high connection and the "H"
at the hydro low connectlon,

A1 operators of Vhirlwind engines incorporating propeller governmors
goonld check to ges thalt the hydro oil pressure connsctions are marked properly.
I{ thes connectlons have besn marked incorrsctly, the Iettprs, wedch are of tha
ralged type, should be removed by filing. The exoosed surface should be pro-
‘tacted by a coating of palnt.

Using 1/8 inch type, stamp the proper letier directly in front of esch
connaction boss, Although. the crankease 1s comparabi vely heavy at this polni,
oxtrsme care must be exercised when stamping the letters to aveid cracking the
casd,

Engines on vhich the hydro oil connectlons ars not identifisd should also
bs ptampsd in thig nanner,

Sexvice Divigion

Wright Aeronantical Corporation

{4 Divisicn of Curiiss—iright Corporation)
Harch 26, 1942



URIECTs  Provision for Inereased Hydro 0il Prassurs
CULilSs Wndrlwind R7E0E and RGT75E Ssriss Engices

SEATICE BULLETIN 10, 529

Difficulty has baen experienced in changing the propsllsyr pilcd on R7E0T
and B575R erngine installations which incorrcrate = Pwo-vesition hydro oil con—
trol wvalve, dne to dnsulficlent hyvdro oil preszurs, Siuvgzish plich changss of
the —ropelier when tha two-posibion conirel valva i zoerated i avidsacs of
Insufficiasnt hydro oil pressurs,

In goms engines, an extermal hydro oil tube ka3 Tosn installed. In thaza
engines, dnsufficisnt hydro oll pressurs i3 due to ths hign oll pressurs btaclk-
inz into the normal engins oll syatam inaztead of supplyiasg ths hydro oll con-
trol valvas,

In earlier sngines, no oxternal hydro oil tubse w2z usad., In thaza snginaa,
insufficient precsurs resulizd Lrom ths drop of pressurs during tha passayaz of
the oll throungh the angina.

In the casa of sngines wiaich onoloy the sxternal hydro ol tube, increwsad
oll pressuras may b2 obialned by plugging ths oil passazs bDabyzsan s Ywo-pealilen
hydro walve and ths propeller shaft hydro lina., I tha angines do nob caploy the
axrarnal hydre oil tube, sufliclent prassurs may be oblalaed by Installding 4o
extarasl 1ins aed plugzing ths oll naszags,

If low pressurs ig eovident, ths rowork shonld bha douna lemasdiabely. IL vroi,
the ohangs seowld e pada at tha next overnanl,

%0 inctall this plug procead as follomn: FHeat tho crankeaso front osction
to & teaperature betwesn 300°F. and 350°F. for epproxminatcly twemty rinutes
“7er dn bot oil or in eun oven. It is espentdal that the tempsrature of the
or  Reate front section does not cxceed 3506F. cince the stxeasth of tho motal
in the erankezee ray bo coriously affoected. Hoating tho front rcoticn inm this
warep va11l rllow the crankcase front section sleeve t9 bz rezoved caolly froa
the propeller chaft boro. Care should be cxercised in rcmoving and in handling
the sleeve oince &t high tempsratures the metal bocomen comswhat Irittle. Ro-
o2 the locking pin which will probably remain with the nleevo.

The oil pacpage to be plugged is the one towarda the rzer of ths propeller
;% bore. Yo this pascage to a diameter of 2955 ~ %3265 irnch end to &
2ok of L83 inch as shown on Figuro 1, usirgz pilotsd rezmsr, Tool Mo. 802710.
Jen-at the erndicese eg bafore and insert plug, Part Ho. 2074-D-2), in tha bole
2o bat ell cizes just clesr the cranishaft bove. Peen a 1iitle nséal into ths
bole %o keop the ping in place. Install the slcasve in pasition, alignirg it
with a sultuble rcd inserted in the locking pin holes in tho sloeve and oranke-
cages Ipotz)l o new locking pin, Part Ko. 13-D-31,

%o inctall the external hydro oil line, it will bs nzczssery to rowork the
iclerwcylinder air deflector batwsen cylinders, lHos. 8 erxd 9, in eccordance with
Figore 2. Ircert tho gremmet, Pert No. 2109-D-6, in the opcring drillod in the
air deflector. Instzll the deflector on tha ongine and immert ths hydro oil tubds
in position through the grommet.
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Bomore ths plps plug from the hydro oll pressure gange cornesciion on tha
crankcase front ssactlon, aad the plug fron ths tapped hols adjizcent o NHo. 9
cydinder Intalks ploa toss on ths crankcsss year szetion. After coating tho
thraada with Clyptalg ingtall an ell ko, Part Yo. 775—E~14y in each of thess
locatlons, sand allign the elbow dSutlets with th» ends of the tubs, Pard No.
41)953, Place o pisce of hosa, Pars ao, 2053-0-43, and two hose clamps, Pard
Yo. 5040-D-1, over cach =2nd of the tubs. 193 ov$ = liner, Part MNo. 2015-D-3,
In each of the elbows and placs the end of the tubs over the other end of tha
liner, Conter the hosa over the tube to elbow corasediorn avd sacure Lhe hoaa
a% cach eud with a hose clamp., Repsal this peoesss ab the froni end of ths
rdro oll tube,

e parts necessary for lncorporating the external hydrc oll line ara as
£ollowas

Part Ho, Pard iamsy Quantity
2109-D-56 Crommab 1
173-D-10 Blbow 2
15834 Tuba L
?053~D~43 Hogs 2
5040-D--1 Clamo 4
201503 Linsr 2

Wright Aeronanticsl Corporation
{A Divisicn of Curdiss—ic vight Corporation)
Puberson, Naw Jersey, U.S.A. Printed in U.S.A.

Joma 37, 3942
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GROMMET
PART NO.2109-D-6
|
.573=553
DIA. HOLE

HREAK ALL SHARP CORNERS

FIG.2

REWORK OF INTER-CYLINDER AIR DEFLECTOR
TO PROVIDE FOR EXTERNAL HYDRO OIL LINE




REMOVE SLEEVE NO.62104
BEFORE PRESSING IN PLUG

REAM .2955-.2965
TO DEPTH SHOWN \

PEEN METAL OVER : K i3y
AFTER INSERTING PIN /;
-

BREAK ALL SHARP CORNERS

secTioN E—E

FIG.I

REWORK OF CRANKCASE FRONT SECTION ASSEMBLY

SB.NO. _529__



SERVICE BULLETIN RO. 539
SUBJECT: Installation of Crankcase Front Cover Spacer
NMODELS:  Whirlwind R760FE and RY75E Series Engines

Whirlwind engines of current production have been provided with a stesl
crankcase front cover spacer, Part No. 114162, to eliminate galling betwsewr
the front cover and the outer race of the thrust bearing.

A new front cover, Part No. 416337, is installed with the spacer in place
of cover, Part No. 47170. The new cover and spacer together are approximately
the same size and shaps as the former cover alone. The .005-.007 inch tight
Fit between the bearing and front cover has been changed to a .002-.004 inch
loose fit when the spacsr is used.

It is recommended that Whirlwind operators incorporate this spacer on en-
gines in which galling of the front cover or thrust bearing is experienced.

The crankcase front cover, Part No. 47170, may be replaced or may be reworked
for use with the spacer.

Rework of the front cover, which is made of aluminum, may be accomplished
with an ordinary lathe operation. Reduce the width of the cover to .519-.523
inch as shown in the sketch at the end of this tulletin, removing the metal
from the rear facs. Reducs the outer dlameter of ths cover pilot flangs to
4.699~4.7C0 inch. Provide a .040 inch radius in the corner betwesn the two
reworked surfaces. Shorten thse pilot flange to .256-.258 inch and provide a
.040 inch 45 degree chamfsr on the outer dlamster at the end of the {langs.
Break all sharp edges to a .003-.015 inch radius.

To measure the side clearancs, thes thrust bearing may be reached from the
interior of ths front section sub-agseanbly wlth a fesler gauge.

Viright Aeronautical Corporation

(A Division of Curtiss—iright Corporabtion)

Paterson, NHew Jersey, U.S.A.

August 5’ 1942 Printad in U.S.A.
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FULL INDICATOR READING

y\
3 [
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REWORIK OF CRANKCASE FRONT COVER PART NO. 47170

FORUSE WITH STEEL CRANKCASE FRONT COVER SPACER

PART NO.114162
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STRTICE BULLETLV NO. 577
CUICTy Plug Type Piston Pin Hatainers
SIRIZS: Vhalrlwind R7H0E and RI75E

CAES RULLZCYY SUPERSIDES SERVICE BULLETIN NO, 577 DAL JUHME 19, 1943, 10
POMIT BIHORXKING STANDARD SIZE RETALNERS 10 UNDEISIIES,

v . . 3TAX A i
Pluz Syps plston pin retainers hayz Lsan 7 [""rAMP SIZE HERZ
‘s N . y st -

proviiad for Whirlyinds o raoplecs the spriag e P R N T
! - / } r

Tyos »atainer, I3 1 racommanded that Ihs new
Tavalners bs installad ad next overhaunl. Thar f
=3y T2 nsed with all platens, !

A 002 —-,C04 3a, looss fid ia requirsd
Tatwasn tne rotalnsr and tha plston pla innsr 5
dlaawter, Two dirlsremd ratalnars ars proyidad ’ CHAMFER
to pardt tho dnsiallation of this type part with both the plston pin currently
uszd e£xd 4ho early thin-tolled pin. Iicasuro each piston pin separately and
inotell retsiners of the proper size &s poted in the following tables.

It 40 rocor=cndcd that undersize retainers be ordercd as required. Standard
eitos, houcrer, esn ba roworked to eppropriste undersizes by turning down the
e ddenator 4a a lathe. The reworked surface end tha innsr face of the flange
rust bo pquore within .02 in. full indicator reading. Stamp the retainer with
tho proper vrdersizo dcaignation as shown in the skaich.

FEAQTR LATIAL

Uso ¢him retainer with tho present piston pin No. 26823. As a ,010 in. tol-
erance (.$/0 -.550 in.) hed been permitted wntil recently on the inner dimmeter
ol thips pln, uvndervizo rolainers have been provided to permit & celective fit
with all ping.

Pilgton Pin Rstainer Rotainer
Inucr Dirmater Rotainor Sisze ot Diemeter Part Nog
09!3-7 -09—’,‘8 ino —.002 09446- -~ 945 i!l. llWLln
[] 945 e 9»’,»6 iﬂ . - 004 ° 94’(2 ~s 943 in ° 1177411'2
'9'{.3 “'9!;1} ino "QOJS lg’!vo e 914-1 ino ll774’£}l’f3
041 -.G42 in, -.003 2928 =.939 in, 177AY4
+940 in. -.010 «935 -.937 in. 11771Y5

It nzy bo necessary to breek the edgea at tho imner diameter of the pin to
e lavper radius 40 avold intorferemes with the retaincrs. DRefors installation
chizek £1¢ of the pictcn pins end rotainers at this point. DPiston pins are
now nede with a 1/32 in. x 45° chanfor at those edges.

Cooovis woanadeur wath the early Abin~wnll:d pin Yol 22007, A .06 in. tol-
wrnase {4,023 <1.034 ia,) was pcrmitted on the inner disneter of this pin. Undersize



SIRVICE BULLITTDN 0. 577 Pagas Ho. 2
SUATECT:  Plug Trypa Ploton Pin Ratainerz

ratalnera avs providsd for a sslecilys £i%.

Piston Pln Ratainar Rotainaw
Jnoer Diamater Patalnar Siss 0T Disnstaw Banh i,

1,033 -1.034 in, Standard 1,030 -1,031 in.  125G50

1.031 1,032 in. ~.00R 1.0238 -1.029 dn. 12605071
1,029 ~1.030 in, ~oC0% 1,025 -1.027 in. 12506072
1.028 in, o005 1.024 ~1.025 ia. 13506013

OVEREAUL,

U3 roiainers, vhich ars nade of sluminmm, must be handlad Tory earsfully,
Uan puller, ool Mo, 803350, to romovs the ratainsrz ab ovexhaul 32 thoy do nod
goma ouls readlly, Avold geratening or marring ths ond thal baars nxalast the
cylinder wall, Lighily polish the othex suriacas o »amoys eaxbon, tui do nod
soueh thig dome,

Ratainacs west L2 replaced whan ths wore apod on ihs doms sxz2aads 3/3 in, In

Qlamedbor, Ssrvics linits on the fit with the nisteon plin inrer dinnmelar avae 00
P N
o CLH 12,

Unlargiza rotainers aws gbamped with thadzr giss for 1deel
ayold maasmring the plstoa pins at each ovaxhanl, :
By e aeid obcked on ths onds of each pin, Pinms
Cz’lllg eived

1eabion, o

P oo
DT S

Yiright Aeronautical Corporation

(A Division of Curtiss-iiright Corporabtion)
Paterson, New Jersey, U.S.A.

faugust 28, 1943



SERVICE BULLETIN NO. 592
SUBJECT: Re—design of Diffuser Section 0il Seal Ring
SFRIES: Whirlwind R760E and RG75E

£ chenge has been made in the design of the oil sesl packing, Part No.
2083-D-25, located at the diffuser section pariing surfaces on the main pres-
sure coil passags.

h grcove has been cut in the ring
to provide room for displacement of the
ring material when the engine sections
ave assembled. With an ungrooved ring
if the material more than fillsg the
space provided for it, the excess may
become wedged between the parting sur-
faces and may possibly crsck the crank-
cese when the ettaching boltis ere
tightened.

Grooved, neoprene oil seal rings,
Part No. 2083~D-25, should be instzlled
at next overhzul. Ungrooved neorrene
rings carried in stock may be revorked

to the dimensions in ths sketch. Set CROSS SECTION
the ring on & mandrel and cut the groove &?QLAFMBED)

with & properly trimmed grinding wheel.

Cork packing rings ave no longer recommended st this locztion.

Virizht Aeronautical Corporation
(A Division of Curtiss—iiright Corporation)
April 23, 1943



SERVICE

WRIGHT AERONAUTICAL

PRE-OILING WHIN STARTING
ENGINES
MODELS AFFECTED: Whirlwind—Al

Improved performance and extendesd service
life of engine parts,
bearings, may be obtained by insuring that all

particularly master rod

engines receive a sufficient quantity of oil upon
starting.

To be sure that oil is immediately available,
new engines, overhauled engines, or engines
that have bean in storage must be pre-oiled just
prior to being operated. If the oil system of an
aircraft has been drained, the engins must be
pre-oiled before being operated. Pre-oiling, as
outlined below, will provide the required supply
of oil across the bearings during starting.

PRE-OILID 1.
EM .,.“IES

Fill the oil tank normal full.
2. Remove the oil inlet line con-
nection at the oil pump and
drain one gollon or more of oil to insure that no
air remains in the line.
3. Reinstall the
4. Rem

5. With the ignition switch off turn the crank-

oil inlet line to the oil pump.

ove the oil pressure ralief valva.

shaft by hond or starter until sufficient oil is

BULLETIN

CORPORATION

Bulletin No. W-1
Pays 1 of 1

Date: December 24, 1943

expelled through the oil holes to indicate that
no air remains in the oil pump. Reinsiall the

valve.
GENERAL The engine should be oper-
INSTRUCTIONS ated as soon as possible

Start the
mannar, observing the
engine oii pressure gage for indicated oil pres-
sure. Stop the engine if the pressure does not
begin to rise within five seconds and doss not
reach 40 pounds per square inch within ten
seconds after starting.

after pre-oiling.
engine in the norragal

It is recommended that an SAE 10 W oil of
good quality, having a viscosity of approxi-
mately 40 at 210 deg F (99 deg C), be vsed in
the oil pressure gage lines ot all times. Keep
cll connactions tight afier tha lines are fillad to
prevent the cil from running out. If the linas ure
allowed to fill up with engine oil, the oil will
weather and give slow and incor-
ings, Refill the lines whenever

SERVICE DEPARTAMENT
WRIGHT AZRONAUTICAL CORPORATION

A Division of Curtiss-Wright Cerporation

PATERSON, NEW JERSZY, U. §. A

PASTEy
w
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SERVICE BULLETIN

WRIGHT AERONAUTICAL CORPORATION

TITLE: PRO Z ILING CRACEED CYLINDER
SAD FINS

FECTED: Whirlwind-—All

Cracking of the cylinder head fins may be a
result of vibration or differences in temperature.
It is recommended that fins so affected be pro-
filed to prevent the further extension of thess
cracks along the fins and into the dome of the
eylinder. Cylinders with cracked domes must be

FIN REMOVAL The maximum omount of
metal which may be safely
removed from cylinder head
fins is approximately 1 per cent of the total fin
cooling area of the head, or 2 square inches,
measured on onz side only of the fins. Fin metal
may be removed from a single fin or from sev-
ercl fins, provided that the total amount of metal
removad does not exceed 2 square inchszs. This
limitation is necessary because the ramoval of
~2r amount would adversely affect the cooling

cylindar.

PROTILIYIG  Profiling consists  of  removing
the crocke: porﬁou of the fin
1o the full danth of the fin,
u thin burring

suerated on

Bulletin o, W-2
Page 1 of 1

Dute: December 24, 1943

moved or if scraiches remain in the reworked
areas, other cracks may develop. Therefore, pro-
file and blend ali such areas with a minimum
radius of .250 inch.

DOVP 1. If it is nacessary to profile
IN CTION a fin down 1o the outside sur-

face of the cylinder head
dome, inspect the location to insure that the crack
does not extend into the dome. This inspaction is
accomplishaed by etching the outside surface of
the domsa adjacent fo the reworked fins by swab-
bing or rubbing with a 10 to 20 per cent caustic
soda solution for seven to tzn minutes. Swab-
bing or rubbing is neczssary to accomplish the
removal of the gluminum oxidss as thay are
formed an

crack ’rhcn may he prosant.

to work the coustic soda into any

2. After this operation is
same area with a 35 1o 45 per cant solution of
nitric acid, This reatmant wi%‘ br;’ghi:m tha sur-

face and reveal any ora 1ol 4

3. The presence of « craock in the susfezz of @

or discarding m“‘ eylinder. H no

carz must be s:x:arcisad to prevent cutting into tha ihoroughly with

dome of the é‘.m,x.}, to prevent seraiching adjacent hot weaisr o remeva th solutions, and

; it the cylinder is ot safisfaciory, it may
ba instailed on tho enaina fur furthar uas.

SERVICE DEPARTMENT
WRIGHT AERONAUTICAL CORPORATION
A Division of Curtiss-Wright Comor::vior'
PATERSON, NEW JERSEY, U. 5. A, e

ven
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D U LLET IN

WRIGHT AERONAUTICAL CORPORATION

i

TITLE: ENGINE STARTING PROCEDURE

MODELS AFFECTED: Whirlwind 7 and 9

Bulletin No. W-3A
Page 1 of 2

Date: October 14, 1946

This bulletin cancels Service Bulletin No. W-3 dated
January 195, 1944, to provide an improved procedure.

The procedure given below should be followed in
starting all the above model engines, irrespective of
the type of carburetor installed.

1. Head the aircrzft into the wind whenever
possible.

2. Set the controls ia the following positions:

Cowl Flaps “"OPEN"

Ol Cooler “CLOSED"” or
“AUTOMATIC”

Casburetor Air “"COLD”

1gnition “OFF"

Mixture "CUT-OFF”

Propeller “LOW PITCH"

("HIGH RPM")

3. Check for hydraclic lock by turning the pro-
peller ar least four bl:des. Always use the engine
siarter for this purpose cxcept on insrallations incor-
porating cartridge or “shot gun” starters, in which
cusz the propeller must be pulled through by hand in
the nozmal direction of engine rotation. Exercise cau-
t=w1 since two or three men exerting force on the
ups of large propeller blades may cause serious dam-
sge to the engine if tydraulic Jock is present. To
srovent damage when using electric starters, make
sure that the starter clutch setting does not exceed
the recommended torq:ze of 37550 foot-pounds.

Never rurn the prepeller opposite to the engine
rotation when performing this operation, as such ac-
won forces liquid into the intake pipe, whence it is
sp to be drawn back into the cylinder when the en-
gine is started.  If theze is any apparent high com-
peession, remove the spark plugs from the lower
«ylinders and allow ary liquid that has collected in
the combustion chambers to drain.

The presence of any quantity of liquid in the com-
tastion chamber is litely to cause serious damage.
The Wright Acronautical Corporstion will not be
respoasible for demage to an engine caused by liquid
ot any other obstructioa in the cylinders.

4. Immediacely befere starting, adjust the follow-
ing controls as noted:

Throtle Set for a maximum of

1200 engine rpm

Fuel Supply Ceck "ON”

5. Build up the fuel pressure with the boose pump

tw the normal operating limits,

6. Energize the starter for approximately 10
seconds.

7. Engage the starter and operatc the primer
simultancously.

8. After the propeller has wrned two revolutions,
turn the ignition switch to the "“BOTH"” position.

9. Operate the booster ignition. If the character-
istics of the engine installacion make it difficule or
impossible to perform the starting operation in this
manner, it will be satisfactory to switch the ignition
on immediately before engaging the starter.

If the engine is equipped with a cartridge type or
plain inertia type starter, the procedure must be al-
tered for starting engines in cold weather. This is
necessary because of the inherent inability of such
starters to provide more than several engine revolu-
tions even in warm weather. If the wcather is ex-
wremely cold or if the oil has not been diluted, it may
be impossible for the starter to rotate the crank-
shaft more than one-half revolution. Under these
conditions it is permissible to prime the engine be-
fore the crankshaft starts rotating.

Prime for two or three seconds only, then switch
the ignition to the “ON" position and immediately
engage the starter or fire the cartridge.

10. As the engine starts to fire, regulate the charge
to obtain smooth engine operation. This may be
accomplished by varying the length or frequency of
the strokes on a hand priming pump, or by operating
the primer switch intermittently if the airplane is
cquipped with a solenoid type priming system. Suc-
cess in starting depends on the manner in which the
primer is operated. The priming operation is affected
by the primer system, the temperature, and the abil-
ity of the operator. In airplanes equipped with a
solenoid, smooth starting at temperatures below
4°C (40°F) will be best obtained by engaging
the starter and the primer simultancously and holding
the solenoid "ON" until the engine has been running
for several seconds on the primer charge alone.
These procedures will be dictated by experience to
compensiee for the variables mentioned above,

11. With the engine operating smoothly on the
priming charge, move the mixture control to the
“RICH™ position. As the carburetor starts o func-
zion, it will be necessary 1o decrease che priming unuil
the engine is ruaning smoothly on the carburctor.



12. Stop the engine if the oil pressure gage doss
not register wichin ten secouds or reach 40 pounds
per square inch at 1200 rpm within twenty seconds
after starting,

Stould the engine refuse to start within 30 sec-
onds, ler the starter cool.  Move the igoition switch
to "OFF” and rotate the propeller through at least
four blades to insure that overpriming has not caused
liquid to collect in the cylinder. Repeat the starting
procedure.

SERVICE BULLETIN No. W-3A —_

Do not prime by pouring raw gasoline into the
cylinders through the exhaust ports or the spark plug
bushings.

Be positive thae the primer shue-off valve is oper-
ating properly and thae ic s closed except when the
pump is being operared.  Depending upon the type
of priming system, fuel leeking through che primer
pump into the intake passages may cause liquid to
collect in the Jower cylinders.

WRIGHT AERONAUTICAL CORPORATION

A DIVISION OFf CURTISS AYRIGHT CORPOIATION

. NT2
LT

VOOD-RIDCE, NEW JEASEY, US.A. ven
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WRIGHT AERONAUTICAL CORPORATION

TITLE: COLD WEATHER STARTING

FODELS AFFECTED: Whirlwind-—All

Bulletin No. WA
Page 1 of 3

Date: March 8, 1945

This bulletin superseles Service Bulletin No, W-4,
in order to bring the information up to date.

The mujor problem of cold weather operation is
stagting. Two basic conditions, the difficulty of vapor-
izing fuel and the tremendously increased lubricant
viscosity at Jow temperatures, are fundamentally
responsible for most starting troubles. Other factors,
however, such as moisture or ice accumulation on the
spark plog clectrodes, battery power loss, and ice
locking «: engine accessories, will vary with location
and cond.uons, but weigh heavily in che choice of any
parricular starting aid.

Regardizss of the starting aids employed, standard
starring procedures are secommended at all times.
Moreover, experience has shown that a normal stare
may usually be made at temperatures above —12°C
(10°F) without resorting to additional equipment
and provided that careful engine handling techniques
are used to prevent spark plug icing in humid areas.
"This temnperature will be found at variance with other
tempeératures listed below for each contributing piece
of equipment but has been found valid for the engine
as a . hole when all equipment is in good condition.
The folluwing paragraphs discuss those aids generally
used in scarting.

EXTERNAL HEAT

Many cold weather starting aids have been devel-
oped and tested, but none are so satisfactory, from
the stancpoint of the engine and its accessories, as
applying heat externally. The use of external heat
makes surting easier, eliminates need for special
fuels, and precludes innumerable minor problems,
because all pares of the engine and installation, not just
the lubtic:tion system, fuel system, or ignition system,
operate normally from the first crank of the starter.
Igquipment should be available that will deliver
heat coninuously to the front and rear of the cylin-
ders, rear section, battery, oil tank (unless self-seal-
ing) and other accessories. The oil temperature must
not be all>wed 10 drop below —7°C (20°F) unless
oil diluticn is to supplement heating. If an oil tank
of the seif-scaling type is used, heat will not pene-
trate 10 the oil and oil dilution must be used. A
shroud of quilied kapok, or other material, incor-
porating heater pipe inlets and designed to keep cir-
cubition it a minimum, is placed over the propeller

dome and back, over, and around the engine cowling,
The engine accessory section and carburetor are also
warmed since heat aids in vaporization of fuel during
and after starting.

Heating should coatinue until the cylinder head
temperatures reach 20°C (68°F); this allows for a
certain amount of cooling while preparing to start.
Spark plug icing may result if the engine cools off
to 0°C (32°F) before starting.

OIL DILUTION

Oil can be diluted with gasoline prior to stopping
the engine, thereby reducing subsequent starting fric-
tion and preventing the oil from congealing in engine
passages, lines, or tank. Dilution is recommended
for use if air temperatures are 0°C (32°F) or lower
providing the oil tank c2nnot be heated.

The values given in the following table should be
used only in the absence of authenticated information,
generally supplied by the airplane manufacturer and
placarded in the cockpit.

1. Operate the engine at 1000 rpm maximum.

2. Maintin oil temperature below 50°C (122°F)
and oil pressure within recommended limits.

3. Hold the oil dilution valve open for the time
specified at each temperature condition. The condi-
tions are:

0°t0—12°C( 32°w 10°F)
—12° t0 —29°C ( 10° t0 —20°F)
—29° 10 —46°C (—20° to —51°F)

Add one minute dilution for each additional 5°C
(9°F) below —46°C (—51°F).

4. During the last two minutes of the oil dilution
operation, the following should be performed: On
turbosupercharged engines with the regulators actu-
ated by engine oil, dilute the oil in the regulacors by
moving the individual cockpit regulator control levers
at least 14 complete movements from low to high
boost and return.

For airplanes having hydromatic propellers, advance
the propeller control uatil a drop of 400 rpm is
observed, and recurn to its original position. Repeat
three times. Do not dcpress the feathering switch.

—3 minutes
—& minutes
—10 minutes



5. Return the dilution switch to the "OFF” posi-
tion and stop the engine. Diluting enables the starter
to retate the engine at a fairly high rate of speed
without the necessity of preheating the oil.  The gas-
oline evaporates gradually once the engine has srarced
and oil temperature begins to rise.

After starting, if a highly viscous oil is indicaced by
- an oil pressure that is too high or that fluctuates or
falls off whea engine rpm is increased, the dilution

valve rmay be operated intermittently to correct this

condizion. Should the oil pressure drop too low, stop

the engine, upply external heat and drain the system;

replenish the oil supply with warm undiluted oil
before atempting to start again.

AUXIUARY PRIMING SYSTEMS

If using external heat is nor practicable, as in the
case of water based aircraft, special priming fuels are
d to; their use however does not eliminate the

reso

need for oil dilution. Regular aviation fuels do not |

sufficiendy vaporize below —18°C (0°F) to provide
satisfactory priming and consistenc starting. If a high
humidicty condition is present, vaporization may be
insufficient at —7°C (20°F). Numerous paraffin
th pure hydrocarbon fuels of higher volucility are
' sorne of which vaporize sufficiently at rem-
5 low as —57°C (—70°F). \thﬂr auto-
soline having a Reid vapor pressure of 15
b per sg in. (105 kg per sq em) permics good
stacting dowa o approximacely —29°C (—20°F).
lither, elchough noc preferred as a priming fuel be-
cause of roxic and low anti-knock qualities, permits
ssful: gin s 10 —29°C (~+20°F); while pen-

s been used 2 —34°C (~—-50°F}.

motive

of various pumuw systems, nozzles, and

s very lictle eftect oo the relative

fe

()E toet sy "‘v"lélu n for starcing,

shipu S b atestad by e Easulute of WAl Saionih
per sq in. (42 kg per sq cm) pressuse.
coue ssray sh L? he obrained with no

a fHow rate of 40 © 55 Ib per Lour.

To prevear spark rk plug elecizede icing, the engine
must be provided with the correct amount of priming,
consequently insuring a. successtul s o the frsc

12
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attempt.  The two-point priming system with dis--

charge nozzles locaced in the caurburetor adapter has
pPth-d most satisfactory from this standpoint and it
also reduces liquid lock possibilities by introducing
fuel ara location ocher than one where lack of vapori-
zation or subsequent condensation wovld tend to fill
the lower intake pipes.

A portable priming unit caa be conscructed sith 2
all tank of one or rwo gallons capacity equipped
with aq electric pump. The pump outlet can be con-
ected to the regular two-point priming system by a
qu;ck sealing coupling. Power for the electric pump
is obuained by installing a cannon plug connection
and a primer solenoid line. No additional controls or

circuits are required on the airplane.

For temperatures from freezing to —18°C (0°F),
a mixeure of equal amounts of special priming fuels
and standard aviation gasoline is suggested for use
with minimum possibilities of vapor lock; below
this temperature, a quantity of the selected priming
fuel alone may be used. : 3
Normally, the standard fuel pressure of the auxili-
ary priming pump will be high enough to cosure
proper nozzle spray.

Cil DRAINAGE

If forced to land where cold wearher starrirw ncili-

ties are not available, ke

S the engu’e WAL

T
ot
sional run-ups or else drain che oil system immedi-

1

cely after shurting dowa and thea heat the oil so

~

that the engine may be ruu‘m with warm oil jus

PIiOr tO Startiy n the engine,

extreme di wed before cizoula-

ton can again

O 3‘.'JL

. P . o oy Q - 1 .
1"'"»'/ timgs wnd SHSPUCIRES - Gt ER N Ease ').l'u '):'.Lv

icis (534 since the worer p’\)(dl([\ of Cf‘l'l')t’jh"ﬁ "'l'l
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BATTERY HEATING

It has been proven that batteries which are kept
warm at all times will more nearly approach their
capacity output than batteries thac are cold. Barzeries
are rated at an air temperature of 27°C (80°F), and
the performance of a new fully charged batcery
decreases as. the temperature decreases. This is not a
straight line relationship as indicated by the table
below which is calculated on a 300 ampere discharge.

Percent Output in Relation to

Temperaturs Capocity ot 27°C (80°F)

5°C ( 40°F) 93
—18°C ( 0°F) 76
—29°C (—20°F) 55
—34°C (—30°F) 30
—37°C (—34°F) 5

Barceries, whea being charged, should be in an air
temperature of 5° to 27°C (41° to 80°F) since this
procedure is also affected by atmospheric conditions.
Mosc battery manufacturers specify a maximum tem-
perature of not more than 60°C (140°F).

\When bringing a battery from an airplane or from
storage for recharging, sudden changes in temperature
should be avoided to minimize the possibility of
splitting battery cases. A battery that is cold should
be heated to at least 5°C (41°F) before charging to
ensure maximum battery life and minimum charging
time. This is applicable to a battery being charged
¢t a bench, in a bangar, or by the generator on the
engine while in flighe

BULLETIN No. W-4A

ACCESSORY FREEZING

Trouble has been experienced below —18°C (0°F)
with frozen engine mounted accessories resulting in
sheared accessory shafts when the engine is starced.
The vacuum pump in parcicular has been subject to
this condition since the moisture condensed from the
air during operation freezes after the engine has been
shut down. Other accessories experience a similar
trouble from lack of lubrication at srarting. Since
this lubrication is provided by engine oil through
metering passages, normal oil dilution does not appre-
ciably relieve this condition.

WARM-UP

It may be necessary, after the engine has stacted, to
use carburetor air heat to prevent subsequent engine
cutting out. This will occur when the carbur=cor
intake air is at a low enough temperature to reduce
fuel vaporization below the amnount needed to main-
tain engine operation. Heat should be used as neces-
sary to mainuain a carburetor air temperature of not
less than —18°C (0°F).

The entire engine warm-up should be conducted
according to existing recommendations. In the case
of a diluted engine the airplane may be fown at once
if the oil pressure remains constant and a temperature
rise is indicated by the oil temperature gage. The
length of time it takes to evapurate the fuel varies
for each instailation, therefore the warm-up period
will depend solely on the operator’s judgmenr. Cow!
flaps must be full open during all grouad operatioos.

WRIGHT AERONAUTICAL CORPORATION
A DIVISION OF CURTISS \WYRIGHT CORPORATION

PATERSON, NEW JERSEY, US.A.
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SERVICE BULLETIN

WRIGHT AERONAUTICAL CORPORATION

TITLE: CYLINDER HOLD-DOWN STUDS—LOCATION OF

MODELS AFFECTED: Whirlwind—Al

Bullstin No. W-5
Pagsas l ot l

Date: Februazy 23, 1344

This bullstin superssdes all praviously published materiol on

this subjact,

It is the purpose of this bulletin to establish a
uniform method for identifying stud locations on
the cylinder mounting pads of subjzct engines.

Cylinder hold-down studs are numbered in a
clockwise diraction, facing the cylinder mounting
pads, with the propeller shaft end of the engine
facing up. Number one stud is the first at the top
and to the right of the vertical center line of the

mounting pad when the propeller shaft is point-
ing up. Refer to the sketch.

The number of the pad is the same as the
number of the cylinder mounted on it

The number of each stud hole in the cylinder
mounting flange will b2 the same as the number
of the corresponding stud location on the cylin-
der mounting pad.

PROPELLER SHAFT

U

WHRIGHT AERONAUTICAL CORPORATION
A DIVISION OF CURT:SEAY PIGHT CORTORATION

WOOD-RIDGE, NIW JERSEY, US.A.
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SERVICE BULLETIN

WRIGHT AERONAUTICAL CORPORATION

TITLE: IDENTIFICATION AND INSPECTION OF STEEL PARTS

TREATED TO ELIMINATE CHAFING
MODELS ArFrECTED: Whirlwind—All

Bulletin No. W-8
Poge l ot l

Date: Marca 7, 1944

This bulletin supsrsedes Service Buliatin No. 595,
dated May 26, 1943.

To eliminate ct.ofing at steel to steel contact
locations in all engines, the affected parts are
often given a metallic or chemical treatment.
Tha two methods of treatment are:

1. Plating the part with either silver, copper,
tin, chrome or lead. This treatment results in a
surface discoloration that resembles the color of
the metal used in the plating.

2. Treating the surface of the part with chemi-
cals. This treatment results in the surface having
a dull, black, satin-like appearancs.

These changes in appearance have caused the
treated pieces to be mistaken for used or unfin-
ished puris, and ottempts have been made to
polish them. Do not polish these parts.

WRIGHT ASRDMAL

NOTE

Chemically treated parts that are mag-
netized by passing electrical current
through them must be polished ot the
point of contact with the electrodas a3
this type of finish acts as a partial
insulator to electric current,

PRECAUTIONS Certain precautions must be

~ taken whan subjacting treated
parts to a magnetic fype inspaction. Due to the
discolored surface of the parts, a black madium
will not give the desired rasull. Us2 o red oxide
powder as a medium to obrain clearly visible
patterns. Parts that can be mognetized circularly
on a bar must not bz polishad, regardless of
the type of treotment they have recsivad,

AL CORPOAATION

A Division of Curtiys-Wrinht Corperadion
PATERSOM, MW JPZ58Y, U, 2, A, e
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SERVICE BULLETIN

VRIGHT AERONAUTICAL CORPORATION

TITLE: TOP DEAD CENTIQ INDICATOR, TOOL No. 80332

Bulletin 2o, W-7

Page 1 of 1

Paie: DMexch 3, 1334

This bullstin supersedas Service Bullatin No. 591,
dated April 26, 1943.

The top dead center indicator, Tool No. 80932,
must be assembled corractly to pravent breakage
of tha arm and to parmit correct readings to ba
obtainad. Wt is recommendead that this tool he
checked for propar assembly.

Disassemble the tool by removing the arm,

the body. Install the spring in the plunger and
reassembie the tool. Be careful thot the pluager
and spring assembly ond the orm ars installed
exactly as shown in the skeich.

Adjust the angle satting of ths arm 1o conform
with the paorticular pision cylindar assembly

loosening tha screw, and taking the body from
the shell. Remove the spring and plunger from

being checkad.

ARM SPRING SCREW
AND
PLUNGER

SERVICE LEPARTAENT
WRIGHT ASRUNAUTICAL CORPOIATION
& Divizisn A% Justing Weluhs Joepaistien o

PATERSON, NI IER3TY, ), £ A,

LR
M
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ERVICE

BULLETIN

WRIGHT AERONAUTICAL CORPORATION

EERE: PISTON AND RING ASSEMBLY—
MODIFICATION OF

MODELS AFFECTED: Whirlwind R-760F and R-975E

Bulletin No. W-8B
Page 1 of 4

Date: August 7, 1945

This bulletin supersedes Service Bulletin No. W-SA dated Junc 3, 1944,
to include the R-7GOE series engines and to specify a new piston ring

for piston ring groove No. 1.

GINEIRAL

Piston, part No. 114333, is being installed in all
R-760E and R-975E engines. This piston incorpo-
ates 12 oil drain holes in the No. 5 ring groove and
employs 2 new chrome faced piston ring, parc No.
£30799,in the No. 1 ring groove. See figure 1. Rings,
part No. 112213, 66239, 67159, and 67160, are
used in 1ing grooves No. 2, 3, 4, and 5 respectively.
This arrangement greatly improves oil control which
in turn insures longer service from the piston and
the piston rings.

\ =T 130799
= =
7 ), — 07112213
bw;m 66239
= 61159

- g—

ey

PISTON RINGS
114333 '
3 3 L+ (7B 61160

J

Figure 1

Piston, pare No. 112214, formerly installed in these
engines, incorporated oil drain holes in ring groove
No. 4 and in the land between grooves No. 3 and 4.
Ring, part No. 112213, was installed in ring grooves
No. 1 and 2 and ring. part No. 66239, was installed
in grooves No. 3, 4, and 5,

Piston, part No. 112214, may be reworked in
avordance with instructions contained herein and
used satisfuctorily wuth the ring ser vp shown in
figure 1.

REWORK

1. Remove the piston rings from the piston, part
No. 112214.

2. Ream and plug the drain holes located in groove
No. 4 and in the land berween grooves No. 3 and 4
as follows:

(a) Place the piston on a vee block on a drill
press table as shown in figure 2. Insert a No. 00
taper pin reamer in the drill chuck and ream the first
hole until the large end of pin, part No. 75D9, when
inserted, will project approximately .050 inch above
the bottom of the land, as shown in View “A.” Set
the stop of the drill spindle for the proper reaming
fit. Ream the remaining holes on the land.

ND. CC TAPER PIN
FTAVER
(NOT FURNISHTD)

PIN 75-D-9
050 IN. APPROX

J!

VEE BLOCK
(NOT__FURNISHEDY |

DRLL PRES: - S b i
TABLE \ eSS I I T
figure 2

(b) Plice the piston on a vee block as shown in
figure 3, wich the block shimmed to approximately
2 degrees. Insere a No. O taper pin reamer in the drill
chuck and ream the first hole in groove No. | wutil
the large end of pin, part No. 6915, when inserted,
will project approximately 050 inch above the bot-
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Figure 3

tom of the groove, as shown in View “"B.” Set the
stop on the drill spindle for the proper reaming fit.
Ream the remaining holes in groove No. 4.

(c) Drive the pins in the reamed holes in the land
to the dimensions shown in View "C.” Cut off the
pins inside of the pistons, to the dimensions shown in
View "D,” using a dull edge chisel in order to peen
onc side of the pin for retaining the latter in the
piston. Insall the pins in groove No. 4 using the
same procedure. See Views “E” and “F.”

3. Drill the new vent holes in the No. 5 ring
groove as follows:

() Insere plug, tool No. 804498-2, in the piston
pin hole, and slip drill jig, tool No. 804498, over the
lower end of the piston and locate the blind hole in
the jig with the pin in the plug, Inscre the shank of
a No. 45 (.082 inch diameter) drill through onc of
the drill bushings and into the lower groove of the
pistons. Engage the pilot end of the four screws in
this groove using care so that the screws are not
forced against the piston. Remove the drill.  Place
the jig on a vee block.  Drill 12 holes through using
a No. 45 (.082 inch diameter) drill.  Remove the
buers. Sce figure 4.

4. Machinc a relief on the skirt of the piston as
follows:

(2) Clamp the fixwre, tool No. 801497, w0 the
lathe plate. Indicate at "A” 10 run true within 001
inch full indicator reading. Place the piston on the
fixture and insere a dunny pin, tool No. b01197-4,
through the piston and the draw rod and tighten the

nut on the draw rod lightly. Locate the piston radi-
ally on the fixture using pin, tool No. 804497-2, and
locator, tool No. 804497-3, as shown in figure 5.
Clamp the piston to the fixwure sccurcly by tight-
ening the draw rod nut. Cut the relief to the dimen-
sions shown. Repeat this operation on the opposite
side of the pistons. Break all sharp corners. See
figure 5.

NO. 45¢ 082 IN. DIAMDRILL

(NOT FURNISHED)

DRiLL JiG

ri |~7804 408
[}

’ 3. * S—— o a—— -

Lt

I

i

i |

LN
——

PLUG
804498-2

il
' \' ' . LOCATING PIN

ft 801083
I

i)
.__.___Jg N

1 80449 f-2

~—~—

Figure 4
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LATHE FACE PLATE

DRAW-IN-RCD 804497—5-

I\ JURN RELIEF ON THIS

LAND ONLY=-BOTH SIDES
—_— \a

Figure 5

5. Machine a chamfer on the bottom ring groove
as follows:

(a) Clamp the fixture, tool No. 804497, to the ~  LATHE FACE PLATE

lithe face plate, indicating surface “A” to run true T F
within .001 inch full indicator reading. Clamp the FIXTURE 804497 -
piston to the fixture using the dummy piston pin and - DRAW=-IN-ROD .
draw-in rod as shown. Cuc chamfer to the dimen- MMY PIN
sions shown. Break all sharp corners. Sec figure 6. 8044974,

?. Restamp the piston part number. ‘ LN/ H‘fu\

a) Deface the old part number, 112214, with a i F \ v ;1
blunt end punch. Using a metal stamp wich 1/8 inch b l ! :
numcrals, stamp partc No. 114333 on the dome, con- [ { \ Hill ] ’
fining the stamping to the same section of the dome l ‘{, ;
ind between 3/8 and 1 inch from the ¢dge of the 1 [l | I‘l
piston. s 1} Ni

(b) Polish the samping lightly with crocus cloth Bt A1 Wi E ”'i—’ﬁi"—i il
to remove raised edges. }“ ] ‘ [l’
TOOLS REQUIRED ” ; i l

Yool Namo . ! ”’
{Not Furnished)  Reamer, No. 0 - " L‘J{ L“)\U
(Not Fernished)  Reaner, No. 00 .3._0.6"‘ xan
801497 Lathe, Fixture =~ A
80i198 Diill, Jig Jowd
Duill, No. a3 (082 inch diamicter) -

(Not Furnished) Voo Blak Figure &
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PARTS REQUIRED

Pert No. Quantity Per Piston
150799 1
1122153 1

(3239 1

67159 1

Name Part No. Quantity Per Piston
Ring, Groove No. 1 (g()lgg 11
Ring, Groove No. 2 ’
. ST Ty 2
Ring, Groove No. 3 75D9 16

Ring, Groove No. 4

WRIGHT AERONAUTICAL CORPORATION
A DIVISION OF CURT!SSWIGHT CORPORATION
PATERSTN, NIW JERSEY, US.A.

Mame
Ring, Groove No. 5
Pin, Special Taper,
No. 0 by .250 inch
Pin, Special Taper,

No. 00 by 375 inch

were
v Ll >
(WS



<3

SERVICE BULLETIN
ot As & ¥ Ol e A A .&..\:.3;’.‘;‘.3.:@\

WRIGHT AERONAUTICAL CORPORATION

TITLE: INDICATOR EXTENSION ARM FOR MEAZURING PROPELLER Bulletin No- W-3
SHAFT RUN-OUT : Page 1l ot l
MODELS AFFECTED—Whirlwind —All ; Date: May 2, 1944

This bullatin supsrsedas Service Bulletin No. 598, datad May 31, 1943.

Measurement of propeller shaft run-out on an made by removing one of tha crankcase front
engine installed in an aircraft may be done cover nuts and installing tha arm on the siud
quite simply by the use of a dial indicator and threads. i
an extension arm similar to that illustrated. An adaptar, also illustrated, may be con-
The tool is constructed to a 9-inch length with structed to accommadate the tool when used on
internal threading at one end and a 3/8 inch engines incorporating 5/16-inch studs at the
shank. Attachment of the tool to the engine is crankcase front cover location.

3/3-24 U.5.F
THREAD

38 - 24 U.S.F,
THREAD

B
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SERVICE BULLETIN

WRIGHT AERONAUTICAL CORPORATION

TITLE: CLEANING SP?ARK PLUG INSERT THREADS

?ODELS AFFECTED: Whirlwind—All

The use of the ool described below will sim-
plify the removal of hard-bcked deposits which
accumulate in the spork plug insert threads
during normal engine operation. This procedure
will not require the removal of the cylinder to
clean the insert, as the danger of damage to the
engine from metallic chips falling into the cyl-
inder will be eliminated.

CONSTRUCTION 1. Select a rejected spark plug
OF TOOL which has good threads.

2. Mill four 1/14-inch slots in the threads as
illustrated. Extend these siots up to the shell
shoulder. See figure 1. Mill the slct deep enough
to provide adequate clearance for any material
which might accumulate when the plug is used
as a tool,

3. With a fine three-cornered file, dress the
threads next to the slots to remove any rough
edges that might result from the milling opera-
tion.

USE OF TOOL Insert the plug, which is now
similar to a tap, into the spark
plug insert as far as it will go. One passage
should remove any foreign material without in-
¢reasing the depth of the insert threads. Do not
use grease of any kind during this operation.

Do not install a spark plug gasket.

Note

If spork plug insert distortion is expcrienced,
it will be nccessary 1o use a spark plug insert tap
totrue up the threads. Usc this tap in accordance

Bulletin No. W-10
Page lof ]

Date: May 24, 1944

with current instructions, ond apply a generous
amount of heavy grease during the operation so
that the amount of matericl which might fall into
the cylinder is held to a minimum. After the
operation is completed, carefully remove the
grease,

TOOLS REQUIRED FOR TAPPING OPERATION

Yool No. Name
81355 Tap
PARTS REQUIRED A rejected spark plug with

good shell threads.

WRIGHT ATRONAUTICAL CORPORATION
A Division of Curtiss Wiight Corporation
PAURSON, NEW JLRSLY, U. S, A, ~uate
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SERVICE BULLETIN

WRIGHT AEROMAUTICAL CORPORATION

TITLE: CYLINDER HOLD-DOWN STUDS, REPLACEMENT OF Bulletin No. W-11
Pags 1 of 1
PMODELS AFTECTED: Whirlwind-—A1] Date: Tune 17, 1344
When it is necessary to replace a cylinder same time.
hold-down stud because of failure during opzra- It has been found that the failure of one stud
tion, it is recommended that the reracinder of ovarsiresses the remainder, thus making them
the studs on the cylinder pad be replaced at the unsafe for further use.

WRIGH] ASRONAUTICAL COUPORATION
& Dividlen o Cu’ﬁ!;-'ix"rf-,_":-} Caepartien o

e 1T, tEn Ty e e
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SERVICE BULLETIN

WRIGHT AERONAUTICAL CORPORATION

TITLE: TABLE OF LIMITS

MOQDELS AFFECTED: Whirlwind—-All

Bulletin No. W-12E
Page 1 o7 10

Bute: July 5, 1944
Revised: Seplembear 1945

This bulletin supersedes Bulletin No. W-i2D, dated May 20, 1946, to incorporate
the Jarest changes in the Tables of Limits.

The Table of Limits, Numbers 13 and 79, contained
in this bulletin provide the most recent, recommended
maximum and minimum service clearances and shall
be considered to supersede all previously issued
instructions.

In order to determine a particular clearance, ic is
first advisable to find the exact location of the fit on
the cross-sectional drawing of the Limits and Lubri-
cation Charc. The arrow directed to the clearance will
indicate the reference number to be used. The num-
ber of the Table of Limits in which both the refereace
number and the clearance figures appear is also clearly
indicated on the chart. When consulting the Table of
Limits, the letter “L” will indicate a loose fit, while the
lecter T will indicate those fits which are tight, or
which are less than a line to line fit.

Revised pages to the Table of Limits will be issued
periodically and, when received, they should be in-
erced in place of the pages which they supersede.
Each revised page will be dated and the letzer “R” will
precede rfeference numbers for revised fits and the
etter “N” will be used in the same location to advise
of additional or new fits. Charts may be kept up to
date by simply drawing an arrow on the chazr to indi-
cate each new reference number added to the Table of
Limits. Reference numbers missing from the orderly
sequence of reference numbers in the Table of Limirts
kave been cancelled and should be so indicated by de-
leting the corresponding numbers on the charts.
The dute of issuance of the most recent Limits and
Lubrication Charts is shown below. Copizs of these
charts may be obtained upon request.

Whirlwind Limits and Lubrication Charis

Chur? T. L

Latos?
Mo. No. Chkart Meme Pust No, Ravisian
1 79 Section Through Accessory Drives—R-760E, R-975% 853560 January, 1944
2 13 2and 79 Longtrudinal Section—R-760E, R-975E 853559  January, 1944
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Table of Limiis No. 13
VWHIRLWIND R-975% ENGINES
GUN SYNCTHRONMIZER

The reference numbers listead are found on Limits and Lubrication Chart No. 2.

Relerence Chart Inches

No. No, Description Minimum faximum
106 2 Synchronizer Housing and Pluager ... Dia. 0005L .005L
107 2 Synchronizer Cam and Roller with Plunger Locked in Position ... .002L D10L
108 2 Synchronizer Roller and Planger ... Side Clearance .002L 012L
109 2 Synchronizer Roller and Shafc ... ... Dia. 0011 0041
110 2 Synchronizer Shaft Bearing and Housing . ... Dia. .000 00314
111 2 Synchronizer Shaft Bearing Cage and Housing ................ Dia .000 .003L
112 2 Synchironizer Shaft Bearing and Cage ... ... Dia. 000 003L
113 2 Synchronizer Drive Gear Shaft and Synchronize

Drive Shaft Gear ... ... Backlash 004 025
114 2 Synchronizer Shafe and Bearing .. ... Dia. 00067 .002L
115 2 Syrchronizer Shaft Bearing Cage and Housing ... Dia. 001T L03L
116 2 Synchronizer Drive Gear and Accessory Drive Shaft

Bevel Gear ... ... ... . e Backlash .004 025
117 2 Synchronizer Cam Shate and Housing . ... ... Dia. .001L J008L
500 2 Ball Bearing Retainer Nut.. .. ... ... .. Tightening Torque 375 400

Threads must be lubricated with oil. in-1b in.-1b



TABLE OF LIMITS No. 79

Table of Limits No. 79

WHIRLWIND R-760E AND R-G75E ENGINE BASIC

LONGITUDINAL SECTION AND SECTIOIN THROUGH ACCESSORY DRIVES

The reference numbers listed are found on Limits and Lubri:ation Charis No. 1 and 2

Reference Chort Inches
No., No. Description Minimum Maximum
1 1 Rocker Roller Hub and Pin ........ .. .. .. .. .Dia. 001T .002L
2 1 Rocker Roller Hub and Roller ...... e . .....Dla. 0015L D20L
3 1 Rocker Roller Hub and Rocker Arm ... .. Side Clearance Rivet Tighe
Select to obtain .000-.001 inch tight &t before riveting.
4 1 Rocker Roller and Rocker Arm ... ...... ... . Side Clearance .009s5L .050L
5 1 Rocker Box and Rocker Beariag . ... . .Side Clearance .004L .020L
Before clamping.
6 1 Rocker Bearing Bore and Rocker Bolt... U . Dia, .00V .004L
7 1 Rocker Bearing Qutside Diameter and Rocker Axm i Dia. .000 0017T
8 1 Rocker Bolt and Cylinder Head ... ... ... . T Dia. .0005L 00s5L
VALVE SPRING LOAD
Wire Dia. At Height
Spring in, in.
9 1 Outer 175 1.380 49321 ...
10 1 Interm 135 1.382 3007 1b ...
11 1 Inner 112 1.340 2091 Ib
12 1 Valve Guide and Intake Valve ... ... ... . . Center Dia. .00251. 00GL
Large diamerer valve stem. End Dia. .0025L O00SL
12A 1 Valve Guide and Intake Valve .. .. ... .. . . . Center Dia. .0025L 008SL
Small diameter valve stem. End Dia. .0025L 010L
13 1 Valve Guide and Exhaust Valve . ... vevei oo Center Dia. .005L 010L
Large diameter valve stem. End Dia. .005L 0135L
13A 1 Valve Guide and Exhaust Valve . ... . .. ... Center Dia. .00sL 012L
Small diameter valve stem. Ind Dia. .005L 01s5L
14 1 Intake Valve Guide and Cylinder Head .. ... ... Dia. .0008T  .0023T
Shrink fir.
15 1 Exhaust Valve Guide and Cylinder Head ... ... Dia. 002T 0035T
Shriuk fic
16 1 Exhaust Valve Seat and Cylindee Head = .. ... . .. Dia. 011T 015T
Shrink fit.
17 1 Intake Valve Seat and Cylinder Head =~ . ... .. ... Dia. .011T 015T
Shrink fit.
18 1 Cam Hub Bearing Spacer e
Select spacer to alipn cam with VII\( nppu ro'lus
19 1 Valve “Tappet Ball Socker Spring
Wire Diameter 051 in,
Load at 2.18 in. 774 1b ...
20 1 Valve Tappet Guide and Valve Tappet .. . ... Dia. .001L .005L
Select tappet o obrain this fit.
21 1 Valve Tappet Guide and Crankcase . = ... - ..Dia, 0005T 0027
22 1 Valve Tappet Roller and Roller Pin ... .. .. ... .. .. Dia. 003L 007L
23 1 Piston and Piston Pin ... .. : e Dia. 0005T  .003L
24 1 Piston Groove No. | (Top) md ng . Side Clearance 00751, 010L
24A 1 Piston Groove No. | (Top) and Ring
(Wedge) Side Clearance 0021 006L

Side clearante of wodae rines must be measurcd in fous ¢ araliy
spaced places aad is ehtained when wedre ring OD is flush with
the potia thiet taves ar the st ¢ oanecete s,
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Reference Chart Inches
No. No. Description Minimum  Maximum
25 1 Piston Groove No. 2 and Ring .. ... ... .. . Side Clearance .006L .0035L
25A 1 Piston Groove No. 2 and Ring
(Wedge) oo .. Side Clearance .002L O06L
Side clearance of wedge rings must be measured in four equaliy
spaced places and is obtained when wedge ring OD is Zush with
the piston thrust faces at the skirc diameter.
26 i Piston Groove No. 3 and Ring .. ... .. . Side Clearance 0045L 007L
27 1 Piston Groove No. 4 and Ring
(Scraper Ring) ... ... wee..... Side Clearance 0045L L007L
27A 1 Piston Groove No. 4 and Ring
(Uniflow Piston) . ...ooooooio Side Clearance 009L .012L
(Oil Contro! Ring) . ........... .. UUETT Side Clearance 0045L .0075L
28 1 Piston Groove No. 5 and Ring ....................... Side Clearance 0045L  .007L
29 1 Piston and Cylinder—Center of Skirc... ... ... ... Dia. 023L 041L
29A 1 Piston Wear—Center of Skirc.... ... ... .. ... Dia. ... 004
30 1 Piston Pin Bushing and Master and Articulated Rods
(Splic Bushing) ... ... Dia. 0045T  .0065T
30A 1 Piston Pin Bushing and Master and Articulated Rods
(Solid Bushing) ... ..., Dia. 001T .005T
31 1 Piston Pin and Bushing ... ... .. ... Dia. 001SL .005L
Bushing bores in either end of conaecting rod must be parallel in
all planes within .015 inch in 6 inches whena checked on standard
fixture.
32 1 Master Rod End Clearance on Crankpin. ... ... O13L .O50L
33 1 Crankpin Bearing and Master Rod ... ... Dia. .001T .003T
Shrink fie.
34 1 Crankpin Bearing and Crankpin ... ... ... Dia. .0025L  .006L
Select at assembly. Bushing bores in cither end of connecting
rod must be parallel in all planes within .015 inch in 6 inches
when checked on standard fixture.
34A 1 Crankpin Bearing and Crankpin ... ... Dia. .003L .0065L
Select at assembly. Bushing bores in either end of connecting
rod must be parallel in all planes within .015 inch in 6 inches
when checked on standard fixture. For R-760E series engines
only.
348 1 Crankpin Bearing and Crankpin ... .. .. Dia, 0035L  .006L
Select at assembly. Bushing bores in cither end of connecting
rod must be parallel in all planes within 015 inch in 6 inches
when checked on standard fixture.  For R-Y75-7 engines only.
35 1 Knuckle Pin and Master Rod ... Dia. .000 .0015T
36 1 Knuckle Pin Bushing and Master Rod ... . Side Clearance .006L .030L
37 1 Knuckle Pin Bushing and Articulated Rod ... ... Dia. 0045T  .0065T
Split bushing.
37A 1 Knuckle Pin Bushing and Articulated Rod ... ... oo Dia. 1T 005T
Solid bushing.
38 1 Knuckle Pin Bushing and Knuckle Pin ... Dia. 0015L 0051
Bushing bores in eidier end of connsuing sod muse be parallel in
all plines witian 015 inch i 6 inchies when checked on standard
fixture.
39 1 Main Bearing Support and Crankcase Frone Section ... Dia. .003T J005L
40 1 Main Front Bearing Support and Bearing Ring ............... Dia. .003T .006T
41 1 Main Front Bearing and Bearing Ring ...........ccccccooennn.. Dia. 0002T L006L.
42 { Main Front Bearing and Crankshate ... Dia. 00021 00137
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Reference Chart inches
Ne. No. Description Mislmum  Maximum
43 1 Allowable Run-Out of Crankshafe at Cenzer Bearing
When Supporied at Thrust and Rear Main Bearings ... .004 Maximum
Full Indicator Reading
44 1 Thrus: Bearing and Front Sccdon ... et iieers i Dia, 00021 001L
45 1 Thruse Bearing and Czankshaft .. .. Dia. 0002T  .0009L
46 1 Thrust Bearing 2nd Front Cover Clamp Shim ... 005T L007T
47 1 Allowable Run-Out of Crankshaft at Thrust Bearing
Journal When Supported at Front and Rear MainBearings...... 004 Maximum
Full Indicator Reading
48 1 Crankcase Front Cover and Crankcase Frcat Cover Sleeve..... Dia. .003T 006T
49 1 Main Bearing Support and Crankcase Main Section ............... Dia. .002T L006L
50 1 Propeller Shaft Thrust Bearing Nut and Oil
Seal Ring ..o e Side Clearance  ,002L .028L
51 1 Thrust Bearing ... e, Play ... 020
Between inner and outer races measured on an axis pzrallel to
crankshaft.
52 1 Crankshafc Front and Crankshafe Rear... ......................Dia. 001T L00SL
Before tightening screw.
53 1 Crankshafc Rear End Plug and Crankshafe ... Dia. .000 .002T
54 1 Crankshaft Rear Gear Hub and Crankskaft Gear.................. Dia. 001L L05L
55 1 Crankshaft Rear Gear Hub and
Crankshaft Gear ... ..o i, Side Clearance .001L .008L
56 1 Crankshaft Rear Spring
Wire Diameter .125 in.
Load ac.713 in. Heighe ... 181 Ib
57 1 Crankshaft Rear Bearing md R'ur Ctaqksh.xft .................... Dia. 002L 00451
58 1 Crankshaft Rear Bearing and Crankcase Main Section ........ Dia. .002T L004T
Shrink fit.
59 1 Rear Crankshaf: and Countwerweight Pia Bushing ..............Dia. .001T .0025T
60 1 Rear Crankshaft and Counterweight ................... Side Clearance 006L J015L
61 1 Rear Counterweight and Stop .o scccreereeeseneeene O41L JOG6OL
62 1 Reuar Counterweight and Bushing ........... cereericnnnenes Dl 0015T  .003T
63 1 Starter Drive Gear Bushing and thu(ﬂr Secnon ................ Dia. 001T 003T
64 1 Starter Drive Gear and Bushing ......ccooocoeveiccnieiereiennn. Dia. 00IL .008L
65 1 Starter Shaft Bushing and Shaft ...o.oooovviveiiieieiee Dia. 001L .00SL
66 1 Starter Shaft Bushing and Rear Section ........coocoovicvricnene. Dia.  .00IT 003T
67 1 Starter Shafe ... . .. ... U End Clearance .013L J050L
G8 1 Starter Drive and Crankshaft Gearooovvieveieeiicieicn Backlash .008 025
69 2 Oil Check Valve Spring
Wire Dia. .036 in.
Load at 1.440 in. Height oovoeercrceveccvecceveceneee. 1375 06 L
70 2 Oil Suction Strainer Spring
Wire Dia. 063 in.
Load at 3.125 i Heighte e eereees 61b ..
71 2 Vacuum Pump Drive Shaft and Vacuum Pump
Drive Gear wrerroe. Backlash 004 025
72 2 Oil Pump Idler Shafe and Oil Pressure Pump Bou' ........... Dia. 001L 00251
73 2 Oil Pump Idler Shafe and Pump Spacer. oo Dia. 0021, 0035L
74 2 Reverse-Type Generswn Tdler l’iniuu and Bracker............... Dia. 001L 008L
75 2 Reverse-Type Generawon Tdler Guassas P Pision........... Backlash 004 050
76 2 Oil Picssute Kelief Valve Body and Oxl l’ump Budy.............Dia. £00 0051
77 2 Oil Ciiedis Valve Body and € ioiiaww Rear Section ... Dia. 001T L001L




BULLETIN No. W-12E

Reference Chart tnches

No. No. Description Minlmum  Maximum
78 2 Oil Pressure Relict Valve Spring

Wire Dia. .048 in.

Load at 1.250 in. Eeight o e 495 Ib
79 2 Oil Pump Drive Shaft and Oil Pump Idler Shafc.......... Backlash 004 025
80 2 Oil Pressure Pump Body and Oil Pump

Idler Shaft ..o End Clearance 002L .005L
81 2 Oil Pump Body and Oil Pump Idler Shaft.................. Dia. 001L 0025L
82 2 Oil Pump Body and Pump Gear ....... wreennn.Dia 005L J009L
83 2 Oil Pressure Pump Body and Oil Pump Idler Shafc . ....Dia, 004L 0101
84 2 Oil Pump Body and Oil Pump Idler Gear...................... Dia. J004L 010L
85 2 Qil Pump Body and Oil Pump Drive Shaft................... Dia. 001L 0025L
86 2 Oil Pump Body and Vacuum Pump Drive Shafc Bushing . Dia. 001T .003T
87 2 Oil Pump Idler Gear and Body .. ..o, End Clearance .002L 005L
88 2 Oil Pump Drive Shaft and Oil Pressure Pump Body............ Dia. .001L .0025L
89 2 Oil Pump Drive Gea: and Oil Pressure Pump Body............ Dia. .001L .008L
90 2 Oil Pump Drive Shaft and Oil Pump Gear Spacer............. Dia. .002L .0035L
91 2 Oil Pump Shaft Geur and Oil Pressure Pump Body.............Dia. 004L 010L
92 2 Oil Pump Gear and Oil Pump Idler Gear.............. [ Backlash ... 025

Total permissible backlash in finished pump.
93 2 Oil Pump Bushing and Vacuum Pump Drive Shafe........ Dia. .001L .008L
94 1 Impeller Shaft Rear Ball Bearing ... Side Clearance  .005L
Do not use to set impeller shaft.
95 1 Impeller Shafe Ball Bearing and Impeller Shafe ... ... Dia. 0001L ...
96 1 Impeller Shaft Bearing Support and Bearing ... . Dia. .0005L .001%1,
97 1 Impeller Shaft Rear Bearing and Cage ..o, Dia. .0005L 0013L
98 1 Impeller Oil Seal Ring ... i o Side Clearance .006L .O11L
99 1 Impeller Oil Seal Ring ... Gap 003 010
100 1 Impeller and Shaft ... ... Impeller must be a
tight fit on splines

101 1 Impeller Shafe Nue Lock and Nue ... Side Clearance .003L .006L
102 1 Impeller Shaft Nuc Leck and Nur End Clearance .000 .004L
103 1 Impeller and Superchzzger Housing -(Front) . .. Side Clearance 0221 027L
104 1 Impeller and Superchazger Housing (Rear)........ Side Clearance J018L 072L
105 1 Impelicr Drive Gear Bearing and Support ... Clamp Tighe -
106 1 Impeller Drive Gear Pinion and Bearing .......... Slde Cle:xr.mce .00SL 0251,
107 1 Supercharger Intermed:ate Gear and Bushing . cereeen o Dial 001T 003T
108 i Impcller Drive Gear Hub Bearing and Impdlet Drive

Gear Bushing ..ot Dia. 003L 006L
109 1 Impcller Shaft Gear and Drive Gear................c.c.oo.o..... Backlash .002 010
110 1 Impeller Drive Pinion and Crankshaft Gear ............... Backlash .010 025
111 1 Cam Drive Pinion Spring

Wire ia. 062 in.

Load at 1.3735 in. Height (oo Sih
112 1 Cam, Cam Hub and Awaching Screw oo Dia. 000 0021
113 1 Cam Hub and Cun Bearing.........coooooooiieiiiee Dia. 0015T  .0045T
114 1 Cam Hub Support and Cam Bearing ... Dia. 0051 00SL
115 1 Cam Hub e, Side Clearance 007L 025L
116 1 Cam and Cam Drive Pinion ... .. Backlash 006 025
117 2 Accessory Drive Shafe and Bushing............................... Dia. 0011 L0081
118 1 Hydro-Cantrol Valve Adaprer and Crankease . Dia. 0021 0061,
119 2 Accessory Drive Idler and Stirter and Accessory

Drive GEars. ..o, Backlash 004 025
120 1 Accessory Drive Idler Gear............................ Side Cleatance 011 0500




TABLE OF LIMITS No. 79

Reference Chart Inches

No. Ne. Description Minimum  Moximum
121 1 Accessory Drive ldicr Gear Bushing and Ditfuser Seltion . Dia. 001T 003T
122 1 Accessory Drive ldler Gear and Bushing ..o, Dia. 001L £081.
123 2 Accessory Drive Shaft Bushing and Crankcase Rear Scction. Dia. .000 L002L
124 2 Accessory Drive Shaft and Rear Bushing ..., Dia. .001L 081
125 2 Accessory Drive Shaft Rear Bushing and Crankcase

Rear Section ... Dia. 001T 005T
126 2 Accessory Drive Shaft and Bushings ... .. Side Clearance  .012L 050L
127 2 Accessory Drive Shaft Bevel Gear and

Tachometer and Fuel Pump Drive Shaft . ... Backlash 004 .025
128 2 Tachometer Drive Gear and Sleeve and Tachometer

Shaft Bushing ... Dia. .001L 0081
129 2 Tachometer and Fuel Pump Drive Shaft and

Fuel Pump Drive Gear.. .. i e .Dia. .000 20021
130 2 Tachometer and Fuel Pump Drive Shaft and

Tachomerter and Fuel Pump Drive Shaft Adaprer................ Dia .001L 0081
131 2 Tachometer and Fuel Pump Drive Shaft

Adapter ..o SO . Side Clearance .006L 0201
132 2 Tachometer Driving Gear and Drive Shaft Gear .. . Backlash .004 025
133 2 Tachometer Driving Gear and Sleeve..... ... Dia. 0035T  .0015L
134 2 Tachometer Drive Gear and Housing ............... Side Clearance .003L 050L
135 2 Rear Crankcase and Tachometer and Fuel Pump

Drive Shafc Adapter ... i Large Dia. .001L .00s5L
136 2 Fucl Pump Adap:er Bushing and Fuel Pump Gear............... Dia, 001L .005L
137 2 Rear Crankcase and Tachometer and Fuel Pump

Drive Shaft Adapter ... ... Small Dia.  .000 002L
138 2 Crankcase Rear Section and Packing Retainer Ring.............. Dia. .001T 005T
139 2 Fuel Pump Drive Gear and Tachometer and

Fuel Pump Drive Shaft ... ... ... . . Backlash .004 025
140 2 Fuel Pump Adapter and Bushing ... ... Dia.  .001T 003T
141 2 Drive Shaft Bushing and Diffuser Section ... ... Dia. 001T 003T
142 1 Governor Drive Adapter and Crankcase ... ... e, Dia. .000 .004L
143 1 Governor Drive Bevel Gear Bushing and Adaprer .. ... Dia.  .0015T .0035T
144 1 Governor Drive Bevel Gear and Bushing ......................... Dia. .001L 005L
145 1 Governor Drive Intermediate Bevel Gear and Goverzor

Drive Bevel Gear......coooooovisivieeocoeeeeeee . Backlash 004 025
146 2 Reverse-Type Generator Gear and Support ... Dia. .006L 010L
147 2 Reverse-Type Gencerator Gear and Bracker ... Dia. 002L .008L
148 1 Crankshafe (Front) Gear Oil Seal Ring ... Gap .008 013
149 1 Crankshaft (Front) Gear and Governor Drive

Intermediate Spur Gear ... Backlash 004 025
150 1 Governor Drive Intermediate Bevel Gear and Bushing ... Dia. 001L 005L
151 1 Governor Drive Intermudinic Bevel Gear and Bushmg

and Bracket Dia. 0015T 00357
152 2 Tachometer Driving and Drive Shaft Geat...................... Backlash .00 .025
153 2 Tachometer Drive Shaft and Bushing ..o, Dia. 00251 .008L
154 2 Tachometer Housing and Bushing ... Dia. 0005T  .0025T
155 2 Tachometer Drive Shaft ... Side Clearance  .00SL 0401
156 2 Tachometer Drive Shaft and Bushing....................... Dia. 0011, O0SL
157 2 Tachometer Drive Shaft Cover and Bushing................... Dia. 0035T  .0055T
158 2 Tachometer Drive Packing Glnd Sprisa

Wite Dia, V5 in,

oadat 59§ in. Bttt e 16 1b




BULLETIN No. W-12E

Reference Chart Inches

No. No. Description Minimvm  Moximum
159 2 Tachometer Drive Shafr and Gland ... ... Dia. 009L .020L
160 2 Generator ldler Gear and Starter Gear ... Bacxlash 004 .020
161 2 Generator Idler Gear Bushings and Shafc ............... Dia. 001L .008L
162 2 Generator ldler Gear and Bushings ... Dia. 0005T  .0035T
163 2 Generator Idler Gear ...c.ocoooocoo.. oo ... Side Cleazance 003L 050L
164 2 Generator Drive Gear Support and Bushing ... Dia. 0015T  .0035T
165 2 Generator Drive Gear and Generator Drive

Support Bushing ... Dia. 0025L  .008L
166 2 Generator Drive Gear and Generator

Drive SUppore ... oo Side Clearance  .006L .020L
167 2 Tachometer Drive Shaft and Housing ................. .. .. Dia. .006L 0O16L
168 2 Tachometer Drive Shafv ... .. ... Side Clearance .005L .035L
169 2 Tachometer Shafe Spizal Gear ..o, Backlash 004 025
170 2 Tachometer Drive Sleeve and Bushing ... Dia. 0005T  .0025T
171 2 Tachometer Drive Shaft and Bushing ... Dia. 001L .0065L
172 2 Generator Drive Gear Support and Rear Crankcase ... Dia. 001T .003L
173 2 Generator Idler Gear Shaft Bushing and

Rear CrankCase ... .o e e e Dia. 001T .003T
174 2 Generator ldler Gear Shaft and Rear Crankcase.... ... Dia. 000 .003L
175 2 Generator Idler Gear Shaft and Bushing .. ... Dia. 000 .003L
176 2 Generator Idler Gear and Swarter Shaft Gear.................Backlash 004 025
177 1 Crankshaft Constant Speed Governor Drive Gear and

Oil Seal Ring ..o e Side Clearance .001L .006L
178 1 Hydro-Control Propeller Operating Valve and

Hydro-Control Valve Adapter. ... Dia. 0005L .0037L
179 1 Crankcase Sleeve and Crankcase Front Section ................... Dia. 001T .0035T
180 1 Crankshaft Constant Speed Governor Drive Gear and

Crankcase Front Section Sleeve ..., Dia. 017L .034L
181 1 Crankshaft Constant Speed Governor Drive Gear

and Crankshafe......oo e Dia. J0005L 003L
182 2 Generator Idler Gear and Bushing........ccoocos s e Dia. 0005T  .003ST
183 1 SPlRE oo Side Clearance  ........ .040

Movement of propeller hub on crankshaft measured at 15 inch
radius from center of crankshaft.

184 1 Propeller Thrust Bearing Nut Oil Seal Ring............. Gap .000 002
185 1 Allowable Run-Out of Crankshafr between Threads and

Splines uc Forward End When Supported at Front and

Rear Main Bearings ... 012 Maximum

Full Indicator Reading

186 1 Oil Sump Strainer Spring

Wire Dia. 091 in.

Joad av 1 in. Height e, 145 b .
187 2 Gear and Accessory Drive Shafe Spline ... .001L 00SL
188 2 Gear and Accessory Drive Shafe Dia. L001L 005L
189 2 Gear and Tachometer and Fucl Pump Drive Adapter ... Dia. 00155 .00SL
190 2 Gear and Acces.ny Drive Shaft Adapeer and Bushing ... Dia. 00051, .00SL
191 2 Tachometer and Fucl Pumnp Drive Cover and Bushing ... Dia. 00051, .0025L
192 2 Acwssary Drive Shafrand Vaaunuin Drive Bevel Gear Backlash 004 025
193 2 Gear and Vucunm Peap Drive Shaft... Spline 001L 0121
194 2 Vaceum Prgy Drive Shafr and Fu:l Pump

Drive Gear ... Backlash 004 025
195 2 Fucl Pump Adapter and Bushing ..o, Dia. 0025T O04ST




TABLE OF LIMITS No. 79

Refercnce Chart inches
No. No. Description Minimvm  Maximum
196 1 Piston RINES ... oot eie e e Gap 032
197 2 Fuel Pump Drive Gear and Bushing ..., Dia. 0621 00CL
198 2 Vacuum Pump Adapter and Bushing...................... Dia. 0035T 0055T
199 2 Vacuum Pump Drive Shaft and Bushing.................. Dia. 001L .005L
200 2 Gear and Vacuum Pump Drive Shafe ... Dia. 0OCIL .00¢L
201 2 Accessory Drive Housing and Bushing...............ce Dia. 0015T  .0055T
202 2 Vacuum Pump Drive Shaft Gear and Bushing ... Dia. 001L .008L
203 2 Vacuum Pump Drive Shaft .................... Side Clear:nce 0G3L .040L
204 2 Governor Drive Gear and Vacuum Pump Drive Shaft .. Backlash 064 025
205 2 Governor Drive Gear and Bushing............................ Dia. .002L .00SL
206 2 Governor Adapter and Bushing....................... Dia. .0015T 0035T
207 1 Crank Cheek Cap Screw..................ci.. Stretch .004 005
Use .625 inch diameter ball at head end when measuring.
208 1 Knuckle Pin Locks—Select to Obtain a Light Tapping
Fit When Assembled betwcen Knuckle Pins
209 1 Thrust Bearing and Crankcase Front
COVEL SPACEL  .eeiiecnereeiceieeacecietesranrsene s Side Clearance .001L .004L
210 1 Cylinder Barrel BOre .....ocooooomiiveninnicrncccnnnne s Taper ... 010
211 1 Crlinder Barrel Bore .......ooocoomoninncciniien, OQut-of-Rcund ... 005
212 1 Crankshaft Adapter and Oil Seal Ring ................ Side Cleatzince 001L 01sL
Apply to 7 ring adapters.
213 1 Crankshafe Adapter Oil Seal Ring.....ccccooooooiiiiiiirin. Gap 008 013
214 1 Hydro-Control Propeller Operating Valve and
Crankcase Front SeCtion...........ooooovemeomeeeeeeeeeeeeeeeeererenn. Dia. .000SL .004L
215 2 Valve Tappet Guide and Valve Tappet
(External Lubzication) ... Dia. .0002L .003L
216 1 Impeller Drive Gear Pinion and Bushing ... ... Dia. .001T .003T
217 1 Impeller Drive Pinion Bearing Ring and Pinion. ............. Dia. 0025T  .0045T
218 1 Impeller Drive Pinion and Clutch Band and
Dog (SIot) o Side Clear:nce .000 .020L
219 1 Impeller Drive Ring Gear and Clutch Assembly Total Clear:nce .000 J020L
220 1 Starter Drive Gear Bushing and Rear Section................... Dia. .000 JL002L
221 1 Governor Drive Bracket and Crankcase...........o..ooooooi . Dia. 000 004L
222 1 Starter Shaft (With Riveted Starter Drive Gear). End Clearince L009L .0OS0L
223 1 Crankshaft Adapter and Oil Seal Ring ... .. ......... Side Clearance J00S5L  .036L
Apply to 3 ting adapters,
224 1 Crankshaft Adaprer and Crankcase Front Scction Sleeve .. Dia. 0351 .050L
225 1 Crankshafe Adaprer and Crankshafe. ... .... Dia. .0025L .005L
226 1 Crankshafe Adapter Oil Scal Ring......oii Gap .000 015
227 1 Propeller Thrust Bearing Nut and Front Cover Slccxc . Dia. 021s5L .0485L
228 2 ‘I'achometer Drive Shafc and Gland oo Dia. .010L 0201
229 2 Tachometer Drive Shaft and Housing ... Dia. .005L O1¢L
230 1 Crankshaft ..o e Leagth  6.498 6.502
Front crank check frone face 1 shoulder on rear crank check
234 1 Piston Pin Plug and Piston Pin. ... . Dia. 002L 0061,
232 1 Valve Cleanince e e 01
H this dearance abigns oil bole i adjuaing scoew with splic ia
rocher arun, o sorew in ditection o increase valve cearance
until hole o daed ot 09 dndh or anad 017 inch valve dearance
is obioined, whichever ocans it lo no wase must 017 inch
vlearunee be erceaded. Ve
233 1 Piston Pin Plug and Colindes Fore Total Side Clearance 0331 06"
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Refarencs Char? Inches
Mo Mo, Description Minimum  Maximym
500 1 Intake Pipe Fiznge to Cylinder Head
Actteching Bole JTightening Torque 125 150
in-lb in-lb
501 1 Valve Clearance Adjusting Screw Lockscrew
(Tapered Head) .. ... ... ... . ... Tightening Torque 135 150
in-lb in-lb
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SERVICE BULLETIN No. W-12E

Table of Limits No. 45

ALL MODELS

TIGHTENING TORQUE VALUES

Note: Special cases and exceptions to TL-45 are listed in other Tables of Limits.

STANDARD STUDS, BOLTS, SCREWS AND CAP SCREWS

Minimum Tightening Nut, Screw, or
Diameter of Cap Screw

NAME Thread Root Minimum TORQUE VALUES

Size of or Neck Rockwell YT m— —
Thread (Inches) Hardness In-ib. In-Lb.
Button Head Screws 10-32 1467 B-50 20 25
12-24 1585 B-50 25 30
Bolts, Screws, Cap Screws 10-32 1467 c19 35 40
12-24 .1585 C19 45 50
Standard Plain and Elastic Stop Nuts and Undrilled Cap 1/4-28 .180 C-26 80 8%
Screw Heads 5/16-24 229 C-26 160 175
3/8-24 .285 C-26 225 250
7/16-20 33 C-26 350 375
1/2-20 .387 C-26 550 600
9/16-18 436 C-26 825 875
5/8-18 493 C-26 1125 1200
Standard Slotted ivuts and Drilled Cap Screw Ileads 1/4-28 -180 C-26 70 95
5/16-24 229 C-26 145 200
3/8-24 .285 Cc-26 200 285
7/16-20 331 C-26 315 425
1/2-20 387 C-26 500 700
9/16-18 436 C-26 750 1000
5/8-18 493 C-26 1000 1375

STANDARD PRACTICES FOR SPECIAL APPLICATIONS

Cylinder Hold-Down Stud 3/8-24 313 C32 325 450
Cylinder Hold-Down Stwud Nut 350 375
Cylinder Hold-Down Stud 7/16-20 331 C-32 400 550
Cylinder Hold-Down Swud Nut 425 450
Cylinder Hold-Down Cap Screw 7/16-20 330 C-26 500 525
Rocker Hub Bolt 7/16-20 371 C-32 250 325
15/32-20 400 C-19 250 325
9/16-18 488 C-26 300 375
Spark Plug 1€mm 300 360
Warter Injection Discharge Valve 9/16-18 200 210
Water Injection Discharse Valve 3/4-16 130 170
Water Injection Tube Gland Nut 7/16-20 103 145
Water Injection Tube Gland Nut 5/8-18 160 200
Spark Plug Insert 1.000-14 1200 1400
Fuel Injection Nozele Inscrt 5/8-18 400 450
Ealast Flnge Lok Nut 5/16-24 o0 100
Fuel Injection Nuzsle , 7/16-20 275 500
Fudl Injection Nozele tulotie oo Plug 7/16-20 278 00

Daumber, 19360
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TORQUE VALUES FOR DRIVING STUDS

STEPPED STUDS

TYPES X AND Y
ARE DRIVEN
FROM NUT END

TYPE Z IS DRIVEN

m

FROM FLAT L | ]
ON STUD END E:::! M
) 1
TYPE X TYPE Y
STUD SIZE TORQUE VALUE TORGUE VALUE TORQUE VALUE
Nut End Stud End In-lb In-Lb in-lb
.250-28 313-18 50-100 50-70 50-110
s 313-24 375-16 100-210 100-150 100-240
£ 375-24 438-14 175-390 175-275 175435
Q 438-20 .500-13 250-600 250-425 250-670
'g .500-20 563-12 400-980 400-700 400-1110
z 563-18 .625-11 600-1360 600-975 600-1570
625-18 688-11 900-1950 900-1400 900-2130
- .250-28 .313-18 50-100 50-80 50-125
£ 313-24 375-16 100-235 100-170 100-330
a 375-24 438-14 175-460 175-325 175-510
¢ 438-20 .500-13 250-730 250-520 250-320
£ .500-20 563-12 400-1130 400-810 400-1290
2 .563-18 625-11 600-1620 600-1150 600-1790
625-18 688-11 900-2320 900-1670 900-2540
¥ T
STRAIGHT STUDS "
TYPES X AND Y
ARE DRIVEN
FROM NUT END
TYPE Z IS DRIVEN "
FROM FLAT ]
ON STUD END | (.
d, b
TYPE X TYPE Y TYPE Z
STUD SIZE TORQUE VALUE TORQUE VALUE TORQUE VALUE
Nut End Stud End In.-lb In.-Lb In.lb
.250-28 .250-20 50-70 50-60 50-70
3 313-24 313-18 100-150 100-130 100-150
z 375-24 375-16 175-275 175-230 175-2' 5
a 438-20 438-14 250-425 250-370 250-425
® .500-20 .500-13 400-700 400-500 400-700
2 563-18 .563-12 600-975 500-690 600-975
.625-18 625-11 900-1400 700-1010 900-1400
. .250-28 .250-20 50-90 50-65 50-90
2 313-24 313-18 100-200 100.135 100-200
a 375-24 375-16 175-350 175-250 175-350
e 438-20 438-14 250-560 250-400 250-56u
& .500-20 .500-13 400-380 400630 400-380
2 .563-18 .563-12 600-1290 500 Y20 600 1290
625-18 625-11 900 1790 700 1290 900 1790

1xwember, W16
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VWRICHT ACRONAUTICAL CORPORATION

TITLE: APPROVED SPARK PLUGS

MODELS AFFECTED: Whirlwind—R760E and R975E

Bulletin No. W-13D
Page 1 of 1

Date: February 17, 1947

This buliztin supersedes Service Bulleun No. W-13C, Jated December 2, 1946
iz recognition of changes in the list ¢f approved spark plugs.

The procedure outiined Selow is currently being
followed in determining the acceprability of new or
improved spark plugs for use in Whirlwind engines.

1. The vencdor must submit spark plugs to the
Wright Aeronautical Corporation who will zpply to
the Civil Aeronautics Admiaistration for approval of
the plugs after sufficient engine test stand experience
has shown that approval is warranted.

2. Upon receiving Civil Aeronautics Administra-
tion approval and upon request by the spark plug
manufacturer, the Wright Aeronautical Corporation
will notify all domestic operators that the new plug
has been approved for limited use to accumulate
service operating experience. The Wright Aeronau-
tical Corporation will thea notify the spartk plug
manufacturer that these plugs may be released to
domestic operators for this purpose.

3. Service experience operxtion must be conducted
with a total of between 1,000 and 2,000 plugs of

one airline.
4. All spark plugs to be service tested must be

Wrench
Part No. Size Spark Plug
28044 11/16 B.G. 3B2
27818 11/16 B.G. 4B2
29624 11/16 B.G. 3B2S
29263 11/16 B.G. 4B2S
63185 1 B.G. 314GS
64174 1 B.G. 293GS
111556 1 B.G. 1S 298
117597 1 B.G. 1S 298A
112895 7/8 B.G. 15 465
117596 7/8 B.G. 1S 465A
118602 7/8 Chanpion €358
130170 7/8 Champion KC333
132278 7/8 Chamnpion C26S
133108 7/8 Chatnpion R37S
1326450 7/8 B.G. RBI9R

¢ Use shore teach whete w i eylinuder hase 172
inch thread depth,
Use long: scach wivre tiesd dopale is 1310 inch.

ruuzed through the Scrvice Division of the Wright
Aeronautical Corporation for inspection, after which
they will be forwarded to the operator.

. A report of operation experience must be for-
warded to the Wright Aeronautical Corporation on
forms which will be provided, together with a suffi-
cient quantity of parts to permit accurate analysis.
Sutsequent, to the accumulation of operating experi-
ence and the analysis of the results as obrained by
operators participating in the project, the Wright
Acronautical Corporation will grant or deny final
apzroval of the plugs for general use.

All spark plugs currently approved for use in
these engines are included in the following list.
The order of listing is not intended to represent a
reccommendation for any particular spark plug men-
toned.

The approval of any of these spark plugs for use
in a particular engine is limited only by installation
recuirements—the necessary reach of the plug and
the size and type of ignition wiring harness attach-
ment.

Terminal Connection
Reach Type Threod Size

Short Unshielded  Clamp Fastened
Short Unshielded  Clamp Fastened
Short Shielded 9/16-27
Short Shiclded 9/16-27
Short Shielded 9/16-27
Long Shielded 9/16-27
Long Shielded 5/8-24
Long Shielded 5/8-24
Long Shielded 5/8-24
Long Shielded 5/8-24
Long Shielded 5/8-2:4
Long Shielded 5/8-24
Short Shielded 5/8-24
Long Shielded 5/8-24
Long Shielded 5/8-24

REFERENCE INFORMATION:
ROGUE, RO7YF may regquire st Jong o1 sl
reach, shidded or nashickled plugs.

WRIGH ALIONAUTICAL CORPORATION

A DIVILION Ot CURKILS WS

Do HLCORPORA HON [T

VIOOD-RIVGE, NEVY JLLSLY, US.A, vsa



SERVICE BULLETIN

WRIGHT AEROMNAUTICAL CORPORATION

TI".E: CHROME PLATING FOR SALVAGE

M OELS AFFECTED: Whirlwind—All

Wear on engine steel ports often causes rejec-
tion of the part due to the fact that established
clearances cannot be met olthough the part is
otherwise in satisfactory condition. Some of these
parts way be reconditioned for furthcr use by
chrome plating. This procedure is only necessary
where oversize and undersize mating parts are
not ovailable.

The sketches included in this bulletin are in-
tended to designate the location and amount of

chrome plating permissible to salvage worn,

parts. The heavy lines and the number adjacent
indicate the surface to which chrome plate may
be applied and the maximum permissible fin-
ished thickness of the chrome plating on that
suitace. This information applies only to those
parts which bear the part number listed. Parts

Bulletin No. W-14
Page 1 of 2

Date: September 8, 1944

which are chrome plated on o carburized surface
shall be required to pass magnetic inspection for
cracks after chrome plating and finishing.

NOTE

Most chrome plating processes are pot-
ented and permission to use them must
be obtained from the licensor. As the
work must be conducted under care-
fully controlled expert supervision, it is
recommended by the Civil Aeronautics
Administration thaot the plating opera-
tions be accomplished by the Wright
Aeronautical Corporation or a Certifi-
cated Repair Station in accordance with
Wright Aeronautical Corporation speci-
fications.
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Figuro
Cronkshoft Machining wind Baloncing Assembly

Parts No. 47773, 48171,

49344, 411235, 411236, 411898,

413107, 413747, 414502, 414585, 415381, 417422

Figvre 2
Cronkthabt Machiniug and Falincing Assembly
Ports No. 40222, 44044, €436, 44510, 44529, 44/48, 44867,
44539, 43583, 46208, 46480, 47747, 48188, 4593V, 415523
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Figure 3

Crankshaft Muchining and Folanding Assembly
Parts No. 414547, 414386, 414508, 414711, 414824
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Crankshaft Machining and Balancing Assembly
Parts No. 47221, 48084, 48814, 48908
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Crankshatt Rear Rearing
Parts Ko, 25088, 64836
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Crankshuft Gour Hub
Paits No. 28008, 20013, 62047
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iTLE: ACID ETCHING PARTS—INSTRUCTIONS FOR

1AODELS AFFECTED: Whirlwind—All

Bulletin No. W-15A
Page 1 of 1

Date: April 21, 1945

This bulletin supersedes Service Bulletin No. W-15, dated
Seprember 9, 1944, in order to include additioral information.

GENERAL PRECAUTIONS

This information will establish a procedure for
acid etching parts for identification purposes. If the
etching is accomplished in a careless manner there
is the possibility of a corrosive action being set up
where the part has been stamped. Before attempting
to etch or to stamp good usable parts, it is recom-
mended that some rejected parts be stamped for prac-
tice purposes.

Acid etching equipment must be handled and
stored carefully as acid fumes easily contaminate
parts in their vicinity. When in use, keep the acid
and rubber stmp as far from the ncutralizer and
swabs as possible. When the equipment is not in use,
keep the acid well covered and isolated from any
parts.

"l'o prevent possible corrosive action, do not touch
the area being etched. To prevent injury, keep the
hands from direct*contact with the acid.

PROCEDURE

1. Clean the part at the locztion to be etched.

Parts coated with engine oil or low viscosity slush-
ing compound requirc only that the arca to be
stamped be wiped clean, as the remaining film of
oil protects the surface of the work from rust and
corrosion, also the film of oil is thin coough to
permic the cching acid on die rubber stump w0
penetrate.

Make certain that the correct acid is used for etch-
ing. Use aiching fluid corresponding to Wright Acro-
nautical Corpezation Specification No. 300 (Part No.
87940) when etehing stee] paris. Use cching fiuid
corresponding to Wright Acromutical Corporation
Specification No. 301 (Part No. 830333) when -
ing bronze or eiwalloy parts,

2. Press the rubber stinp © the add pad. To
assure that more ackd dan necessary docs not remain
on the pue Fot the stamp ona dean white bloter
or cloth before applying 1w part.

3. Apply the stamp firmly to the surface to be
etched.

4. Remove the stamp. Let the acid remain on the
part for at least 30 seconds.

S. Apply a cotton sw:b containing a neutralizing
agent to the area. Press down with a blotzing motion
and then lift the swab carcfully from the surface. Do
not smear or rub with the swab.

Make certain that all zcid is positively neutralized.

As the neurtralizing agent consists of water and
oil, it is not nccessary that it be removed because the
water will evaporate and leave 2 film of oil as a pro-
tective covering.

6. Afrer the etching is completed, coat each part
with a suitable corrosion preventive,

Replace the stamp when necessary.

SPECIAL EQUIPMENT REQUIRED

1. Blue 2cid conforming to Wright Aeronautical
Corporation Specification 300 (Part No. 87940, sup-
plied in one pint bottles) to be used when etching
all steel parts.

2. Green acid conforming to Wright Acronautical
Corporation Specification 301 (Part No. 850335,
supplied in one pint botdes) to be used when etching
all bronze and nitralloy parts.

The colors are an additional safeguard against an
incorrect choice of acids.

3. Neutralizer conforming to Wright Acronautical
Corporation Spccification 62.

A ncutralizer may be made by mixing one part
of any soluble cutting oil or grinding oil to three
parts of water. The volume of ncutralizer mixed
should be about three times the amount needed. This
will assure cnough excess solution to neatralize any
acid carried into the container by the swab,

Make certain that the acturalizer is always alkaline,
Use red litmus paper to test the solution, 1€ the paper
wirns blue when it is placed in the neutralizer, the
solution is alkaline, 1f the paper eamains red under
the same conditions the solution must be discarded.

WRIGHT ALIONAUTICAL CORPORATION

A DIVISTORL GF CUs s WRIGHT CORPORATION
PATERSON, WL JLRSEY, U.S.A. vaa
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TITLE: PREPARATION OF ENGINES FOR
STORAGE OR SHIPMENT

MODELS AFFECTED: Whirlwind R760E and R975E

Bulletin No. W-16A
Page 1 of 5

Date: February 17, 1947

This bulletin supersedes Service Bulletin No. W-16 dated
Sepiember 14, 1944 in order to standardize procedures.

Protect all engines which are to remain idle, to be
stored, or to be shipped, in accordance with the in-
structions contzined in specification AN-E-11 or spe-

AERONAUTICAL MATERIAL SPECIFICATION
SOCIETY OF AUTOMOTIVE ENGINEERS, INC.

29 WEST 39TH STREET
NEW YORK CITY

cification AMS 25704, which is included in this bul-
letin and reprinted with the permission of the copy-
right owner.

AMS 2570A
Issved 6-1-42
Revised 11-1-45

Copyright 1945 by Society of Autuvmotive Engincers, Ine,

PRESERVATION OF ENGINES

1. PURPOSE

To provide a procedure for preparing reciprocat-
ing aircrafc engines to resist corrosion during ship-
ment and storage.

2. MATERIAL AND EQUIPMENT
The latest revision of the following specifications

and standards shall be applicable:

AMS 3070—O0il, Corrosion-Preventive (Carburetor
Slushing)

AMS 3072—Compound, Corrosion Preventive (Air-
craft Engine)

AMS 3075—Compound, Corrosion Preventive (Parts
and Equipment)

AMS 3160—Solvent, Petroleum

AMS 3420—Agent, Dehydrating

AMS 3535—DNMoisture Vapor Resistant Sheet

AMS 3540—\W'rapper—Greaseproof

AMS 3542—Wrapper—Greascproof Paper (Lami-
nated)

AMS 3610—Piastic Film—Transparent, Moisture-
Resistant

AS  6—Enclosure, Storage and Shipping

AS  7—Plug. Cylinder Dehydraor

AS  8—Plug. Crankase Dehydrator

AS  9—Prozector and Cable Attachment

AS  10—Indicator, Humidity-—Large

AS  11—Equipmens, Spray

AS 160—Colliz—--Propedlcr Shart, Shipping

AS 172——Nut Propeller Shaft, Shipping

AS 173— Cap Propeller Shafe, Shipp{n_._:'

AS 338——Slupjring Containers, Aircraft Engines and
Comngyar nix

AS 307 dedioa Hlnedey Madum

ARP 197—Preservanon and Pakaging of Airaate

Spyregee.e Yo
LEngus Passs

3. SLUSHING PROCEDURE

It is recommended that the sequence of operations
specified in this section be followed in all essential
details and for best results should be accomplished
within 48 hours, except as otherwise specified.

(a) Crankcace Sections. The engine shall be
sccurcly mounted in its normal running position. In
this position the engine shall be driven from an ex-
ternal source of power or operated under its own
power at a crankshaft speed of not less than 500 rpm.
While running at this speed the engine lubricating
system shall feed from a reservoir of preservative oil,
AMS 3072. During this operation the oil shall be
maintained within the temperarure limits of 215-
260°F. If because of peculiarities of individual in-
stallations it may not be practical to retain the tem.
perature at or above the low limic without exceeding
the high limit, then the high limit (260°F) shall be
the controlling temperature.  The engine shall be
opcrated for a minimum 15 minurtes under the above
conditions.

(b) Cylinder Bores. The above procedure shall
be supplemented by spraying the oylinder bores with
preservative oil, AMS 3072, by one of the following
methods:

(1) Aspirating, Within the List two minutes of
the above specified slushing run, while the engine is
wrning over, the preservative vil, AMS 3072, under
pressure, shall be aspirated throa it the induction
systems. The quaitity of conipwiaid to be usad 1o in
sure adequate coverage, and the procedure, should be

Jowermined for wah individual engine .. The



enginc shall be shut down immediately after this
opcration.

(2) Gun Spraying. As an alternate procedure
the cylinder bores may be preserved by the following
procedure. At the end of the engine run using the
preservative oil as a lubricane, the fuel supply shall
be cut off and the engine speed accelerated at the
time the ignition is switched off. Within two hours
from the shut down time each cylinder of the engine
shall be sprayed with preservative oil, AMS 3072,
through a spark plug hole with the piston at the bot-
tom of stroke. This operation may be done on cyl-
inders in firing order. Twenty-five millileters of oil
is considered adequate for cach cylinder provided
application is conducted in a manner to ensure com-
plete coverage. (See AS 11 for recommended equip-
ment.)

(c) Oil and Coclant Drainage. Preferably while
the engine is still warm from the procedure specified
in paragraph 3(a) excess oil shall be drained from
the engine crankcase, filter or screen chambers, and/
or sump(s). Screens or filters shall be removed,
cleaned, slushed with preservative oil, AMS 3072,
and replaced. The coolant shall be drained from
liquid cooled engines and the coolant chambers dried.
All drain plugs shall be replaced and safeticd.

(d) Cam and Rocker Boxes. Within threc
hours after the procedure specified in paragraph 3(a),
all valve mechanism such as cam shafts, rockers,
springs, washers, valve stems and interior of housings
and rocker boxes shall be thoroughly coated with
preservative oil, AMS 3072. This preservative oil
shall be applied preferably by spraying using pressure
gun equipment. Covers which have been removed
to accomplish this operation shall be cleaned and re-
installed.

{e) Exhaust Ports. The exhaust ports shall be
sprayed directly with preservative oil, AMS 3072, so
as to coat thoroughly the openied exhaust valves as
well as the port walls.  Scal the exhaust ports with
oil and moisturc-resistant covers or gaskered plates.
Where an cxhaust manifold is supplied on the engine
prior to shipment see instructions contained in para-

graph 4(d).

(f) Accessory Drives. ‘The cnds of accessory
drives for which oil seals are provided shall be thor-
oughly coated with preservativeail, AMS 3072, Gov-
crs or cover plates with gaskas shall be instlled over
all accessory drives,

(g) Cylinder Bore Prescivation.  Befoie the en-
sine kas been prepared for final packing che cylinders
shall be spraved apain in the munner deseribed in
paragraph seby ). The propoiler shade shall then
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be turned at least six revolutions and the cylinders re-
sprayed without moving the pistons. The cylinders
shall then be thoroughly drained of excess compound
through the spark plug holes. Sufficient time shall
elapse for sufficient draining to ensure against the
danger of subsequent hydraulic damage to cylinders
and moving parts. The use of a suction gun to facili-
tate removal of this drained compound is recom-
mended. After this operation a temporary tag shall
be tied to the propeller shaft with the warning note
“"DO NOT TURN PROPELLER SHAFT.”

(h) Cleaning. Where necessary the external sur-
faces of the engine may be cleaned with petroleum
solvent, AMS 3160 or equivalent.

4. DEHYDRATING PROCEDURE

(a) Cylinder Dehydrators. Cylinder dehydrator
plugs, conforming to AS 7, shall be installed in each
spark plug opening and tightened to the torque rec-
ommended in AS 7 for the applicable plug size. The
moisture seal shall not be removed from the end of
the dehydrator plug until immediately before the plug
is installed.

(b) Crankcase Dehydrators. All openings to
the interior of the engine such as breathers and oil
connectors shall be plugged or suitably sealed with
ol and moisture resistant closures. The oil sump
plug or closure(s) of vther selected opening(s) shall
be removed and replaced with a crankcase dehydrator
plug of suitable size. The dehydrator plug shall be
tightened to the torque specified for applicable plug
size listed in AS 8. The removed plugs and or clos-
ures shall be attached to engine together with spitable
instructions for removing dehydrator and rcinstalling
permanent plugs or covers. The quantity of crank-
case dehydrators shall be installed according to the
following schedule:

Engine Weight Wecight of Desiccant Minimum No.

Peunds Groms Minimum of Plugs AS 8
Up 10 500 20 1
500 w 1000 40 1or2
1000 - w 2000 ] 2
2000-4- 0 3000 00 2
3000 3+ 1w {000 80 3

The moisture seals shall nor be removed from the ends
of dehiydestors until immediately before plugs are installed.

(c) Induction Port Dchydrators. Dehydrating
agent, contained in a sife-proof bag, as specitied by
AMS 3420 shall be instulled i che cutrance to the
aiv inducuon system to the engine according to the
tollowing schedule:



Cylinder Displocement Desiccaht Quantity,

per Engine AMS 3420—Grade E
Cubic Inches Ounces Minimum
Up o 1600 4 oz
1000=- to 2000 8 oz
2000- o 3000 12 oz.
3000~ to <000 16 oz
4000+ 16 oz. 4 0z.71000 cu. in.

or fraction thereof.

The above quantities may be interpolated to more exact
amounts for actual “cylinder displacement.” Where open-
ings in small engines are not of sufficient size to accommo-
date the above specited amounts of desiccaa: a bag of de-
hydrating agent as large as practicable shall be used. Where
the carbureor is shipped insuiled in its operating location
the desiccant shall be placed at the induction extrance of the
carburetor. A conspictous warning tag or nctice shall be
provided to indicate prescnce of the dehydrazing agent and
need for removal prior to engine operation. Handling of
the desiccant shall be held to a2 minimum and shall always
be installed in the eagine immediately atter removal from its
closed shipping container. The intake maaifold or car-
buretor opening shall then be immediately scaled with a
gasketed cover or plate securely fasteaed in place. It is de-
sirable to have the bags conuining dehydraring agent in-
stalled in such a manner that they will be removed with the
cover or observed whea cover is removed.

(d) Exhaust Manifold. When an exhaust man-
ifold is shipped attached to the engine, a one-half
pound bag of dehydrating agent, AMS 3.i20, Grade
L, shall be insualled in the opening(s) of the col-
lector ring or rings and the opening(s) closed with
an oil and moisture resistant diaphragm(s) or seal-
ing cover(s). A conspicuous warning g indicat-
ing the presence of the dchydrating mazerial shall be
fastencd adjacent to the opening. The dehydrating
agent shall be installed directly from its closed ship-
ping container,

(e) Propeller Shaft Breather. Where a propel-
ler shaft breather is provided with suficient space
a one-quarter pound bag of dehydrating agent, AMS
3420, Grade E, shall be located inside the propeller
shaft thread protector cap with provision for its re-
moval with the cap.  The bag of debydrating agent
shall not be removed from its closed shipping con-
tainer untl immediately before installacion.

5. PACKING PROCEDURE

All ends of locking wire shall be bent inward or
covered with tape to prevent rupture of engine en-
velope.  All loose ends of pipes, ignition leads, ete.,
shall be sccured in plice to prevent chaiing of engine
envelope. The spark plug leads may be suppored in
shipment by fustening the wrminal prosccror, AS 9,
to the end of cach cilinder debydrator plis. Remove
warning g from end of propelier W having,
warning  pote "DOCNOT TUGRN PROPELLER
SHAFT.”
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(a) Engine Envelope. An envelope incorporat-
ing, in general, the requirements of AS 6 shall be
ficted to the shipping case saddle, anchor plate or 10
the engine, whichever is more convenient. Holes
for the anchor belts shall be punched azd the belts
inserted to hold envelope in position. Tze shipping
case saddle or anchor plate together wih envelope
shall then be fitted to the engine taking care not to
tear the eavelope. The engine and envelope with
attaching components shzll be then secired to the
shipping container. This procedure ma;y be varied
at the discretion of the shipper, providec the anchor
plate or saddle is removable with the engine,

(b) Shipping Container. The engize shipping
container shall conform to the requirements of AS
338 where applicable,

(¢} Dehydrating Agent. Bags of dehydrating
agent, AMS 3420, Grade E, shall be uniformly dis-
tributed around the engine at the rate of one pound
per cylinder for engines up to and inclucing 14 cyl-
inders. For engines with more than 14 cylinders
the recommended minimum of 14 poucds shall be
supplemented by the addition of dchydrating agent at
the rate of at least one pound per each adiitional two
cylinders. Not less than a half pound per pound
weight of paper, etc., shall be added to provide for
dehydration of the dunnage within the stipping en-
velope. The dehydrator bags shall not be removed
from closed shipping container until imrmediately be-
fore attachment to the engine.

(d) Humidity Indicator. A humidir: indicator,
AS 10 or AS 347, shall be secured to the engine op-
posite the inspection port in the shippirg container
in a manner to be readily observed from ousside the
encased engine by lifting the inspection port cover,

(e) Creped paper, canvas, or other saitable cov-
ering shall be placed around the periphe:y of radial
engines and other locations as required to prevent
damage to the shipping envelope which might resule
from chafing on projections.  For in-line engines the
covering shall be placed so as to provide maximum
protection.

(f) Propeller Shaft. Exterior surfaces of the pro-
peller shate shall be coated thoroughly wizh preserva-
tive oil, AMS 3072, or prescrvative compound, AMS
3075. A thread protector cap, AS 173, shall be in-
stalled, and the splines covered with 2reaseproof
paper, AMS 3540 or AMS 3512, Auny susface of the
propeller shaft exterior to the engine envelope must
be coated with prescrvative compound, AMS 3075.

{g) Propelier Shaft. {Alwrpate Medhad) When
i is contemplatad that the engine will be landled
while in storage with the aid of a htang eve appliad
to the vid of the projedles shute a hole shall be care-



fully cut to the inside diameter of the large gaskets
provided acar the open end of the shipping envelope.
Shipping parts AS 160, AS 172, and AS 173 shall be
applicd in proper sequence as explained in AS 6.
The propller shafe splines shall be coated and wrap-
ped as Ceailed in paragraph 5(f). With this ar-
rangement for shipping an additional band of grease-
preof paper, AMS 33540 or AMS 3542 shall be ap-
plied to the core seat and shall be of suficient width
to extend to the top of the gasket area. This will
provide insulation from contact corrosion berween
the envelope material and the propeller shafc. The
threads, cone scat, and inside of the propeller shaft
shall be thoroughly coated with corrosion-preventive
compound, AMS 3075, before shipping parts are in-
stalled. A sccond application of corrosion-preventive
compound to the threads after insiallation of nuc and
before installation of thread protector cap is recom-

mended.

(h) Envelope Sealing. The engine shipping en-
velope shall be heat sealed (using a temperature
within the range specified on the envelope identifica-
tion panel) as soon as practicable after attaching de-
hydrator bags as specified in paragraph 5(c). Inso
doing, the envelope shall be unfolded and the open
cdges brought together and sealed under heat and
pressure so as to provide a continuous moisture-proof
seam. Excess air within the envelope shali be re-
moved by the use of a suitable exhaust fan to assist
in folding the envelope around the engine, but not
to an extent which will cause damage to the envelope.

(i) After the sealing operation the excess mate-
rial of the envelope shall be folded around the en-
gine and sccured with tape in a manner to provide a
minimum size package. The cavelope should be so
arranged as to permit unobstructed visibility of the
humidity indicator.

(j) Closure of Shipping Container. The engine
conaainer sides and/or cover shall be assembled over
the envelope enclosed engine in such a manner as
not to rupture the envelope.  The humidity indicator
contained within shall be carcfuily examined through
inspection port in the side of the contiiner for suit-
able alignment and visibility.  “The inspection port
cover shall be closed and scaled and the container
secured for shipment.

(k) Marking. In addition o dispatching infor-
mation which may be speial for cach consigniment
the shipping container shall be munked as specified

in AS 338.
6. ACCESSORIES

Prescrvarine oil, AMS 0™y boowed o the
proscrvativnn of accenonics et varburcions, ad

.

oihivr units which coatain Gemoites sedh e syndhetic
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rubber diaphragr.s which may be damaged by this
compound. Uhnless the recommendations of the ac-
cessories marnuioowrers are otherwise, these “ex-
cepted” accessorics shall be preserved with oil con-
forming to AMS 2070.

{a) Carburetor Slushing. The carburetor shall
be emptied of all residual gasoline and shall be filled
with oil, AMS 3070. Interior surfaces shall be thos-
oughly slushed ia accordance with manufacrusers’
instructions. Ca:e shall be exercised not to damage
moving parts such as needle valves or float (where
provided). When fiushing a pressure-type carbu-
retor the oil pressure applied to fuel chambers or
passages shall nc: exceed eight pounds per square
inch. Under no circumstances shall the regulator air
chambers, air pissages, and/or automatic mixture
control be flushed with oil; these must be kept dry
at all times. Dr:in excess oil from all fuel passages
and replace plugs or cover plates. When the car-
buretor is shipped attached to the engine lock the
throttle plates in the open position.

(b) Carburetor Packing. When the carburetor
is shipped disassembled from the engine the throule
plates shall be locked in a position which will prevent
damage during shipment. For this method of ship-
ment the carburetor shall be sealed within a mois-
ture-resistant cnclosure fabricated of material con-
foring to either AMS 3610 or AMS 3535. The
enclosure shall contain dehydrating agene, AMS 3420,
Grade E, in quantity as calculated by the following
formula:

Pourds of dehydrating agent == -1% + %)—
A = Area in square feet of the moisture-resist-
ant enclosure.
D = Weight .of Hygroscopic dunnage in
pouands.

The minimum quantity of dehydrating agent shall
be one-half pouad. The dehydrator bags shall not
be removed from their closed shipping container un-
til immediately before applying to the carburetor. A
humidity indicator conforming to AS 347 shall be
fastened to carburetor in a conspicuous location be-
fore enclosure is seuled.

(c) All accessories and auxiliaries to be shipped
with the engine shall be packed in accordance with
ARP 197,

7. MAINTENANCE

(Inspection and  re-preservation will not be the
responsibiliey of the engine manufactarer atwr on
sites Tave Lean shippad from the engine manufa
wieer's plant.)



{a) Inspection of Engines in Storage. Engines
shall be inspected periodically, preferably monchly,
to ascertain the relative humidity prevailing within
the engine cnvelope. If the relative humidity is above
2096 the aunosphere contains sufficient moisture t
cause corrosion. The humidity indicator, secured w
the enginc opposite the inspection port of the ship-
ping case, atfords a coavenient means of approxi-
macing the relative humidity. By matching the color
of the iadicator dehydrating ageat with the color
scale printed on the front of the Humidity Indicator,
AS 10 or AS 347, an inspector may quickly deter-
mine if an engine must be re-preserved. The indi-
cating agent nsed in the humidity indicator is deep
blue in color when dry, but fades to a lighter shade
of blue or pink, depending on the degree of moisaure

absorbed.

{b) Re-preservation of Engines During Stor-
age. When moistute within the engine envelope
has increased to aa unsafe amount, as shown by the
Humidity Indicator, AS 10 or AS 347, the engine
envelope shall be opened by cutting off the scal and
the engine re-preserved by replacing all old dehydrac-
ing agent with freshly activated dehydrating agent,
and installing a new Humidity Indicator. Likewise,
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the dehydrator plugs which have a color martching

an unsafe shade on the color scale of the Humidity

Tndicator shall be replaced.  As soon as this is accom-

plished, the engine envelops shull be re-sealed.
NOTE

The dehydrator bags shall not be removed

from their moisture resistant containers, nor

the moisture seals removed from dehydrator
plugs until immediately before application
to the engine.

{(c) Re-Sealing ond Repuiring Damuged En-
gine Envelopes. An engine envelope shall be re-
sealed, using an iron heated to the temperature rec-
ommended on the eavelope identification panel.
Rupiured envelopes may be repaired by heat-sealing
a patch cf the envelope material over the opening or
by scaling the open edges of a straight tear.

NOTE
SIMILAR SPeCIFICATION

Army-Navy Aecroneutical AN-E-11 is listed for
information only and shall not be cunsirued as an
acceprable alternate unless all requirements of this
AMS are met.

WRIGHT AERONAUTICAL CORFORATION

A DIVISION OF CURTISE

SYPIGHT CORPORATION
VYOOD-RIDGE, NIW JERSEY, USA
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SERVICE BULLETIN

WRIGHT AEROMNAUTICAL CORPORATION

TiTLE:
THRUST BZARING

MODELS AFFECTED: Whirlwind R760F and R9752

INSTALLATION OF SPUIT TYPE INNER RACE

Bulletin No. W-17A
Page 1 of 1

Date: August 19, 1946

This bulletin supersedes Service Bulletin No. \W-17, dated
October 2, 1944, to provide additional information.

Thrust bearing, part No. 21D101, currently sup-
plied to replace the thrust bearing, part No. 21DGS,
in the above engine models except as indicated bélow,
differs from the earlier type in that it has a smaller
inside diameter, a puller flange on the propeller end,
and a split inner race. Its tighter fir reduces move-
ment of the inner race on the crankshaft and decreases
end float of the crankshaft. The puller flange which
acts as an oil slinger ring eliminates the need for an
additional slinger and permits easier removal of the
bearing. In addition, the bearing life is increased.

When replacing the thrust bearing in service
engines, install bearing, part No. 21D101, except as
noted below. If bearing, part No. 21D68, was used,

SPECIAL TOOLS REQUIRED

Tool No: Tool No.
(Bearing, Pan {Bearinyg, Part
No. 21D483) No. 21D101)
82932 82932
82934 82934
.......... 805055
.......... 805056 Adapter, pullsr
.......... 805057 Adapter, puller
R 803151
802198 L

it will be necessary to discard the oil slinger and to
either use a new thrust nut, pare No. 120889 for
number 20 spline crankshafts and part No. 117908
for No. 30 spline crankshafts, or rework the old nut
as indicated by the illustration.

Excaption—Thrust bearing, part No.21D101, can-
not be used on R760E and R975E engines incorporat-
ing a crankcase front section with a 6.313 inch diam-
eter front cover bolt circle because of interference
with the thin type crankcase front cover, part No.
21554. Bearing, part No. 21D68, must be retained
in this assembly along with the oil slinger ring and
thrust nut being used.

Name

Wrench, propeller shafc (20 spline) thruse bearing nut Tug
Wreach, propzller shafc (30 spline) thrust bearing nut lug
Puller, front crankshaft thrust bearing inner race spacer and gear removing

Clamp, crankshaft thrust beering nut oil seal ring inseelling
Puller, crankcase {ront section removing

.
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SERVICE BULLETIN

WRIGHT AERONAUTICAL CORPORATION

TITLE: TIMING SERRATIONS—INCREASED DIAMETER OF Bulletin No. W-18
Puge 1 of }
MODELS AFFuCTED: Whirlwind—All Date: Sepiember 4, 1344

This bulletin supercedes Service Bulletin No. 425 dated
December 3, 1942, to revise the parts list and change the title,

Early production engines provided a onz inch diameter provides a stronger lock for the nut, but,
diameter meshing surface of the timing serrations on befora this size pin can be installed, the starter shait
the starter drive gear and cam drive pinions. Engines bolt nut must be reworked.

of more recent production incorporate a modified

REWORX Rework the nut in the following

starter drive gear and cam drive pinion which in-

. . . manner:

creases the meshing surfece of the timing serrations

to a two inch diameter. This was done to assurs 1. Redrill the cotter pin holes in the starter shaoft
more positive engagement of these serrations. It is bolt nut with a .125 inch drill.

recommended that service engines that do not incor-

2. Chamfer the holes at 45 degreas to a .15 inch
porate this change have the following parts replaced: amrer e holes d cegrees fa @ e

diameter.
starter shaft, starter shaft bolt, starter shaft bolt nut,
starter drive gear and cam drive pinion, and cotter 3. Remove the burrs from the nut threads by run-
pin. The incorporation of a pin having a .116 inch ning a standard %2-20 USF tap through tha nuh,

PARTS BEQUIRED

Quantity
R760Z RP7S5E Part Mo, Part Mams
1 1 65593 Starter Shaft
1 437238 *Startzr Drive Gear and Cam
Drive Pinioa
1 49483 *Starier Drive Gaar and Cam
Drive Pinion
1 1 654694 Stacter Shaft Boii
1 1 124D87 tartec Shaft Bolt Nut
1 1 5901 Cotter Pin

*Detail ports of *he cterter drive geor cod cam deive pinion will not be supplied separately, Thes» parts must

ba kep! damped tags

2r vaill assemblad ta prevant alimet Gowad to avoid motiiation of 1Y » sarrations,

YWAIGH] ALRONAUTICAL CORPOIAT
& Bll::"‘}‘ af Durting Weluhs O wpardtion o
PATERSOM, M 12433V, I, ©. A, e
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SERVICE BULLETIN

WRIGHT AERONAUTICAL CORPORATION

TITLE: ENGINE DRIVEN ROCKER BOX LUBRICATOR—

OPERATION OF
MODELS AFFECTED: Whirlwind—All

Bullelin Mo, W-13
Page 1 of 1

Date: February 14, 1945

This bulletin reinstates Service Bulletin No. 281, dated Da2zember 17, 1936,

since the information is still opplicable.

The purpose of this Service Bulletin is to sup-
ply information regarding the installation and
proper adjustment of the engine driven rocker
box lubricator with which some engines are
equipoed.

The lubricator may be installad to operate
satisfactorily in either direction of rotation. If
rotation is in the direction indicated by the arrow
and 1-1 stampad on the flange of the mounting
pad, the housing cover should be installed so
that the numbers 1 on the cover and body will
index. If, however, rotation is in the opposite
direction to that indicated by the arrow, then the
housing cover should be installed so that the
number 2 indexses with 2 on the housing.

The lubricator should be adjusted to sacure an
oil flow of from onz-quarter to ona-half pint per

P

hour at rated engine spead. If o iast rig is not

available, the flow may be measured with the

EY

lubrizator on the engine. With the engine thor-
oughly warmed up, remove the discharge line so
that the oil from the lubricator flows into a small

graduated measure. Run the engine at rated

WRIGHT AL20NA

& Dzl

I E bl
Vi

TERSON, MEWV JER3IY, U, £ A,

speed for ten minutes and note the amount of
oil collected. Multiplying the amount by six will
give the flow per hour. The rate of flow may be
changad by loosening the adjusting screw and
aitering the position of the adjusting washer
with respect to the scale stampead on the cover.
Movamant of the washer so that its reference
line indexas with higher numbers on the scale
It should be

on tha szale

will increase the rate of oil flow.
noted, however, that th2 numbers
do not denoiz any specific flow in terms of pints
or pounds par hour.

When installing or removing the lubricalor
tubes, two wrenches should be used on ths fit-
tings in order to prevent iwisting and dameaging
the rubber tubing. Some free movement in the
fitting which attaches the tube to the rocker hub
bolt is permissible since thers is a conical seat ot

the cennection which seals the pussage.

the
oil

To ensure an adequate supply of lubrizant
be fille:

whenever the rocker box covers are removed.

rocker boxas should with engine

CAL CORPORATION
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SERVICE BULLETIN

WRIGHT AERONAUTICAL CORPORATION

e T
TITLZ: B

LOCK T

MODELS BFFECTED: Whirlwind—Al

ESTING OF OVERHAULED ENGINES

Bulletin No. W-20
Page 1 of 2

Date: February 8, 1945

This bullatin cancels and supersedes Service Bulletin No. 590 dated April 21, 1943
in order to bring tha information up to date.

The information contained in this Service Bul-
letin is intended to establish standard run-in

acifications and various operating limits for
overhauled engines,

BUMIN TOLLOWING No run-in is necessary
TOP OVERHAUL on engines which have
undergone top overhaul;
that is, the restoration of valves, pistons, pisien
rings and cylinders to service limits: Ground run-
ning o cheack the installation of the engine in an
aircraft should be held to a minimum. Any
“slow” time that is desired should be obtained
in flight, since prolongad ground running of
engines installed in aircraft may result in exces-
cessiva cylinder barrel temperatures, thus caus-
ing piston ring feathering and allied troubles.

RUZ‘I-'[N FOLLOWING In order to tast the opar-
IIAJOR OVERHAUL

ating characteristics of

enginas which have un-

dergone o major overhavul, test stan d cquipment

should be providad from which the nzcessary

readings of tamperaiures, press , fuel and oil

~

{.sws and enging spe ds may bﬂ ic;\'en. Specifi-

cuitons and deiail drawings of this eguipment

oy be procured from Wright Azronauiical Cor-

A wff"za:ienr numb

be muaintained 1o compensate

ar of properly calibrated test

. . . -
imatic conditicns. Ths tes:
A\

luric g the run-in should provide,

RSN
XS RRRE T

1
' or minus B0 pereent, o normal vatac

manifold pressure ab o spead within pius or

Jiwin Luraion in Operstion
Mo JTAinutes
} 5 ond Vinrm-Up
5 UG
3 10 Trdurence
4 10 Epcuranrco
5 43 Endurnnce
[ 6C Tadduros
7 In Endararee
D) idle for 2 aninures: accaleroia vo takeolf

minus fwo percent of normal rated RPM. Since
values of manifold pressure are taken from pro-
peller load curves, the run-in may be conducted
using values of engine spaed for the criterion of
power output. At rated and take-off powers,
manifold pressure and engine speed must both
agree with the specified values.

The use of standard or cut-down flight propel-
lers in place of test propellers is not approved
unless such propellers are providad with cuffs or
fans to provide satisfactory cylinder barral cool-
ing.

Tests should bz conducied with fusl of tha
grade specified for normal operation of the
engines, and the carburetor mixture control
should at all times be seb at the “Full Rich” posi-
tion.

During block test opzration, the use of power
and fuel flow curves is not considered nacassary
for the determination either of bruke horse-
power or of brake specific fual consumption.
Since the brake horsapower values computed
from the curves are found from MAP and RPM
readings, the offginmient of the proper manifold
pressure and sp2ed may be regardad as the
criterion ef engine parformance, whilz carburator
aecaptance should bs based on the flow bench
test, and the BSFC inay then be caleulated, if

desired, a3 ¢ secondary chock,

=)
-
>
I
_h
6.
‘f
é

major everhaul,

% of Norsmz!  Approx. 96 of Naorinaf
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During operation under liem 5 of the schadule, in order fo obtain RPM und MAP within plus or
a magneto chack should be conducted. loss of minus fwo percent of jake-off values.
engine speed while opsrating on one magneto

The following tahle presents various engine
must not excesd 75 RPM.

operating limiis during block test operation of
When operating under item 8, it will occasion- overhauled engines,
ally bz nacessary to insiall another test propeller

HMaximum Oil Fraximum Cylinder Head
Engine Hain Oil Minimum Mose Consumption at Temperatures—"C Moximum Oil Flow
Mod2] Pressura Qil Pressure Normal Rated at % of Normul Rated Pewer at Mormal Rated
pS! PS} Power, Qts/Hr 0-70 70-100 Take-off RP/M —Lbs/Min.
R76022 60-80 25 2 205 232 250 15
R975:3 60-80 25 3 235 232 280 20

Oil flow readings should ba taken at 185°F {33°C) oil-in tempercture.

WRIGH] ASRONAUTICAL CORPOIATION
& Dy K
PATERSON, Mo 183
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SERVICE BULLETIN

WRIGHT AERONAUTICAL CORPORATION

TITLE: STARTER DRIVE GEAR BUSHING.
REMOVAL AND INSTALLATION OF

MODELS AFFECTED: Whirlwind—All

Bulletin No. W-21
Page 1 of 4

Date: November 4, 1944

This bulletin supersedes oll instructions previously issved
on removal and replacement of stcrter drive gear bushings.

The purpose of this bulletin is to present the most
recently established procedure for removal and In-
stallation of the starter drive geor bushing.

PROCEDURE 1. With a standard .120 Inch

punch, drive the lock pin from the
diffuser section and starter drive gear bushing. See
figure 1.

2. Place the diffuser section on the collar, Tool
No. 800556-2, and insert a plug, Tool No.
800556-1, into the bushing. Press out the bushing
with an arbor press contacting the plug. See fig-
vre 2,

3. Plug all oil passages and channels with bees-
wax or paraffin,

4. Chamfer and face the starter bushing hole to
the dimensions shown in figure 3. Use cutter, Tool
No. 800557.

.
vmyerly .

\“.:-.4’:‘ PORAPRr s g SR

Hypure 1

PLUG 800556~-1

5. Dewax the diffuser section by heoting it in a
135°C (27 5°F) oil bath for 20 minutes. Blow out
the holes with hot 49°C (120°F] kerosene ot ap-
proximately 20 pounds per square inch pressure.

Allow the section to cool before proceeding with
the operation.

6. Place the diffuser section on the collar, Tool
No. 800556-2 and Install a bushing, Part No.
111975, pressing It into place with a plug, Tool No.
800556-1 and arbor press as shown in figure 4.
Hold the force on the bushing for a few minutes until
it settles in place.

CAUTION
Assemble the bushing so that the oil hole
in the bushing is more than 45 degrees
away from the pin hole in the diffuser sec-
tion. See end view, figure 5.

COLLAR B00556-2

i\
i1y

|

il
Ak

figute 2
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TYER 800557

249 |—
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7 // — 159 ——
(_—_',/Z_ e ey IN.DIAM,
== ==

|

.

Figure 3

Check with a .0015 inch feeler gage between
the bushing flange and the housing. When the
bushing is properly installed, the feeler gage will
not enter at any point. When the feeler gage does
enter at any point, apply additional force to correct
this condition.

7. Plug all oil passages or channels with bees-
wax or paraffin.

8. Clamp the jig, Tool No. 800558, in the bush-

ing and set the assembly at a 45 degree angle
as shown In figure 5.

9. Install the drill bushing, Tool No. 800558-2,
In the jig and drill through the bushing with drlil,
Tool No. 800559.

10. Replace the drill bushing with the reamer
bushing, Tool No. 800558-3, and ream out the hole
with reamer, Tool No. 83794,

PLUG 8005%6-1

COLLAR 800556-2

Figure 4
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CAGE 83735

REAMER 23794

DR1LLBOOS5SS5S

_OCATION 27 NEW PINHOLE

[SUSHING BlC558-2

OCATION 7 CLC PINHOLE

SYSHI'IG §72558-3

OIL HOLE IN BUSHINGY

~__JIC 800558

Figure §

Check the finished hole with the plug gage, Tool
No. 83795.

11. With o standard .120 inch punch, drive a
new lock pin, Part No. 13D42, into the hole so that
It extends to within .01 to .03 inch of the inner
diometer of the bushing. Peen metal over the outer
end of the pin. See figure 6.

12, Assemble the diffuser section to the crank-
case rear section.

13. Insert the reamer pilot bushing, Tool No.
83043-2, in the crankcase bushing cnd ream out
the starter shaft bushing with rcamer, Tool No.
83043-1. See figure 7.

Check the Inside diameter of the bushing with
the plug gage, Tool Mo. 800579,

14. Dewax the diffuser sedtion as described in
step 3.

PARTS REQUIKED PER ENGINFE

Quontity Part No. Name
] 111975 Starter diive gear bushing
1 13042 Lock pin

SPECIAL TOOLS REQUIRED

Yool No. Nome
800556-2 Collar
800556-1 Plug
800557 Cutter

PEEN METAL OvEIR
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SPECIAL TOOLS REQUIRED
Tool No. Name Tool No. Noms
800558 Jig 83795 Gage
800558-2 Bushing, drill 83043-2 Bushing, Pllot reamer
800559 D-ill 83043-1 Reamer
800558-3 Bushing, reamer 800579 Gage
83794 Reamer

I

DIFFUSIR SECTION 77 ;JZ—:<\ CRANKCASE REAR SECTION

O

1

GAGE 800579

e,

)

REAMER 8304 3-|/

figure 7

WRIGHT £ZRONAUTICAL CORP

(A Divis on of Curtiss-Wright Corporation)
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SERVICE

BULLETIN

WRIGHT AERONAUTICAL CORPORATION

TITLE: EXCESSIVE ENGINE VIBRATION-—PREVENTICN OF

MODELS AFFECTED: Whiriwind—All

Bulletin No. W-22A
Page 1 of 2

Date: December 27, 1944

This bulistin supersedes Service Bulletin No. W.22, dated Ncrember 7, 1944
to correct the information contoined therein.

Occasional cases have been found of exces-
sive-engine vibration caused by mismatching of
parts by weight while assembling after over-
haul.  Since there is a possibility of such occur-
rences, it is the purpose of this bulletin to give
weight combinations which will help the cus-
tomer to eliminate or correct this condition.

The first chart lists the weight combinations
which will, when assembled, effect a balanced
engine. For example: a crankshaft requiring a
master weight of 26.70 pounds, to be assembled
in an R-760 engine, must be assembled with
pistons weighing 2.20-2.24 pounds each, piston
pins weighing .378 pounds each, articulating
rods weighing 1.74 pounds each, and a master
rod weighing 7.92 pounds. This chart gives the

possible variarce in piston weights. The weight
of a piston is ttamped on the piston head.

The second chart gives the permissible varia-
tion of weights of the piston pins, the articulat-
ing rods and :he master rod. The articulating
rod weight represents the articulating rod assem-
bled with bustings. The master rod weight rep-
resents the master rod with its bushing and
bearing instaiied. These parts are not marked
with their weight, but must be weighed Sy the
operator.

CAUTION
These charts are a guide ogainst which
an assembdly may be checked in order
to assure balance. They must be used
for that purpose only.

CHARS No. 1
Crankshaft Engine Piston Piston Pin Articulating Rod Master Rod
Master Weight Ibs Ibs Ibs tbs
26.70 R-760 2.20-2.24 .378 1.74 7.92
26.82 R-760 2.20-2.24 .378 1.74 7.92
27.33 R-760 2.42-2.46 .378 1.74 7.92
28.49 R-760 2.33-2.37 .516 1.74 7.92
28.80 R-760 2.42-2.46 516 1.74 7.92
28.90 R-760 2.42.2.46 516 1.74 7.92
29.64 R-760 2.38-2.42 516 1.82 8.86
29.92 R-760 2.33-2.37 516 1.62 8.86
30.00 R-760 2.33-2.37 516 1.82 8.86
30.82 R-760 2.67-2.71 516 1.82 8.86
30.87 R-760 2.67-2.71 516 1.82 8.86
31.10 R-760 2.72-2.7¢6 516 1.2 £.86
32.55 R-975 2.20-2.24 .378 1.74 7.92
33.15 R-975 2.20-2.24 516 1.74 7.92
34.24 R-975 2.33-2.37 516 1.74 7.92
34.87 R-975 2.33-2.37 516 1.74 8.20
35.07 R-975 2.38-2.42 516 1.74 8.20
35.19 R-975 2.38-2.42 516 1.74 8.20
35.32 R-975 2.38-2.42 516 1.74 8.20
36.21 R-975 2.33.2.37 516 1.62 8.64
36.38 R-975 2.33-2.37 .516 1.82 8.64
37.62 R-975 2.67-2.71 516 1.62 8.64
37.90 R-975 2.72-2.76 516 1.82 8.64
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CHART No. 2
WEIGHT IN POUNDS
Part Nominal Minimum Maximum
Master Rod 7.92 7.855 7.985
Masier Rod 8.20 8.18 8.22
Master Rod 8.64 8.575 8.705
Master Rod 8.84 8.795 8.925
Articulating Rod 1.74 1.705 1.775
Articulating Rod 1.82 1.79 1.85
Piston Pin .378 371 .385
Piston Pin 516 506 526
There are two possibilities for interchangeabil- The variance of weights betw=en the pistons
ity, both of which are listed in the first chart. concerned is too small to affect the engine
Any requirad number of the pistons mentioned balanca.
below may be used interchangeably: 2. Similarly, pistons weighing 2.67-2.71

1.
the R-760 or R-975 engines may be used inter-

Pistons weighing 2.33-2.37 pounds usad on

changeably with pistons weighing 2.38-2.42
pounds listed for use on the same model engine.

WRIGH] ALRONA

3y -

v

pounds are interchangeable with pisions weigh-
ing 2.72-2.76 pounds providad they are both

designad for use on the same modesl engine.
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SERVICE BULLETIN

WRIGHT AERONAUTICAL

TITLE: PROPELLER SHAYT THRUST BZARING NUT—

LIMIT5 FOB REWORXING
MODZLS AFTECTED: Whirlwinds—Al

During ovarhaul inspect the front face of the pro-
peller shaft thrust bearing nut for possible galling.
If such a condition exists, correct it by grinding
sufficient material from the affected area to clean
up the surface. If necessary, material may be re-
moved from the front face of the nut to permit
installation of the propealler reteining nut lock ring.
In either case the maximum amount of material which
may be removed is .015 inch in order that the
hardened case is not completely ground off.

YWRIGH] ALRONA

s
Wil

CORPORATION

Bulistin No. V/-23
Page 1 of 1

Date: November 14, 1844

To prevent removal of too much matarial at sub-
sequent overhauls, reworked nuts should be identi-
fied by acid- or electric-etching on the outer cir-
cumference of the nut the total amount which has

been removed from the front face.

Rework all surfaces so that they are paraliel, flat,
square, and true as applicable within .002 inch full

indicator reading.

CAL CORPORATION
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LETIN

WRIGHT AERONAUTICAL CORPORATION

TITLE: REPLACEMENT OF IGNITION WIRE FERRULES WITH WASHERS  Bulletin No. W-24A

MODELS AFFECTED: Whirlwind—All

Page 1 of 1
Date: January 20, 1945

This bullesin supersedes Service Bulletin No. W.24, doted November 21, 1944
in order to present odditional information.

To lessen the possibility of flashover at olti-
tude the distance between the magneto end of
the ignition cables and the nearest ground has
been increased by replacing the ferrules assem-
bled at this location with a flat washer. When
flashover at altitude is suspected in service
engines, replace all ferrules with washers.

PROCEDURE (1) Remove sufficient insulation
from the magneto end of an
ignition cable to expose one-half inch of wire.

(2) Insert and draw the wire through the hole
in the center of the washer. See figure 1.

(3) Fan out the ends of the wire and bend the
strands back through the slots in the sides of the
washer.

(4) Secure the strands of wire between the
waosher and the cable as shown in figure 1.
Perform this operation with special pliers or any
suitable tool.

TOOLS REQUIRED

Tocl No.
803826 or an+:
suitable tool

Tool Name

Pliers (See figure 2)

PARTS KEQUIRED

Quantity
As required

Part No. Name

118995*

Washer

Cable with Washer Installed (enlurged)
Figure 1

A complete set

Yool No. 803828
Figure 2

of washers each of which is stomped with the number corresponding to its magneto terminol block focation,

is furnished under Part No. 853959, 1f 1his is desired, one of Port No. 118995 is olso required for the booster ignition fead.

WRIGHT AERONAUTICAL CORPORATION
A Division of Curtise-Wreight Corporation
PATERSON, NIW JERSEY. U. S. A. e
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SERVICE

BULLETIN

WRIGHT AERONAUTICAL CORPORATION

TITLE: COUNTERWEIGHT STOP—REWORK TO PERMIT
INSTALLATION OF LARGER COUNTERWEIGHT PINS

MODELS AFFECTED: Whirlwind R-975

Bulletin Mo. W-25A
Page 1 of 1

Dute: December 27, 1844

This bulletin supersedes Scrvice Bulletin No. W-25, datad Novembear 27, 1944

in order to incorporate additional information.

Early engines incorporated crankshafts in which
the crankpin bore was concentric with the cronk-
pin. These crankshafts use small rear counter-
weight pins (.874-.874 diameter). More recent
models used crankshafts in which the crankpin
These shafts

require large rear counterweight pins (.889-.891

bore was eccentric to the crankpin.

diameter). This situation requires that the opera-
tor keep a supply of both large and small coun:
terweight pins on hand for replacement pur-
poses. The necessity for maintaining a stock
of both part
when

numbers may be obviated if

assembling concentric crankpin  bore

engines during overhaul, the rear crankshaft
counterweight stop, Part No. 62984, is replcced

with stop, Part Ne. 112038.
the larger pins, now required for eccentric crank-

This will permit

pin bore engines only, to be installed on all

engines.

REWORK If it is preferred, counterweight stops,

Part No. 62984, provided they arz
otherwise satisfactory, may be reworked by re-
meving material from the lower edge of the stop
to the dimensions shown in the sketch. When
performing the rework make certain that the
surfaces are kept parallel, flat, square, and true
to each other within .002 inch full indicator read-
ing. After the rework is accomplished obliterate
the old part number and stamp the part 112038.

9|3 O
513
M~

O

REMOVE  MATERIAL

YWRIGHT AL20NA
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SERVICE BULLETIN

WRIGHT AERONAUTICAL CORPORATION

TITLE: PREVENTION OF EXCESSIVE WEAR OF
THE ARCCESSORY DRIVZ SHAFT SPLINES

MODELS AYFECTET Whirlwind—Al

Bulletin No. W-25
Page 1 ot 1

Date: November 27, 1944

This bulietin supersades Bulietin No. 424 dated Seplember 12, 1940,

In some cases corrosion and wear of the accessory
drive splines have been experienced. This difficulty
is apparently due to a lack of sufficient lubrication
ot this location. In order to prevent excassive wear
caused by the condition, it is recommended that a

soft felt plug saturated with engine oil be inserted in

the bottom of the spline hole of the accessory drive
shaft prior to the installation of the mating accessory.

Make the feli plug circular, of a diameter equal
to the inside diametzr of the accessory drive sheft
bore, and thick enough so that the space remcining
in the drive shaft bt ra after the accessory is installed
will be entirely filled.

WRIGHT AERONAUTICAL CORPORATION
A Division of Curtiss-Wright Corporciinn
PATERSON. NEW 1ZRSEY, U. S, A. e
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SERVICE BULLETIN

WVRIGHT AERONAUTICAL CORPORATION

TITLE: UNAUTHORIZED CHANGES IN CARBURETOR SETTINGS

MODELS AFTECTED: Whirlwind—All

Bullelin No. W-27
Page 1 ot 1

Date: Dacembsr 6, 1944

This bulletin supersedes Service Bulletin No. 443 dotad December 31, 1940,
so that it moy be included in the new numbering system.

The Wright Aeronautical Corporation con-
tinvally conducts extensive laboratory and
dynamometesr tests in order to determine the
carburetor seftings required for the various
models of Wright aircraft engines. A strict
adherence to these settings will aid in obiain-
ing optimum performonce and increased
service life of these engines. When experi-
ments at the factory indicate that a change
in carburetor seiting is desirable, operators

will be notified. Only changes recommended
by the Wright Aeronautical Corporation will
be considered outhorized changes in carbu-
retor settings.

The Wright Asronautical Corporation will
not be responsible for damage to an engine
or for malfunctioning of an engine which may
be iraced to an unauthorized change of a

carburetor setting.

WRIGHT AERONAUTICAL CORPORATICN

A Division of CurkissWright Cor
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SERVICE BULLETIN

WRIGHT AERONAUTICAL CORPORATION

TITLE: CLEANING OF MASTER BRODS

MODELS AFFECTED: Whirlwind—All

Bullstin ifo. W-28
Paga lof }

Date: Decembar 6, 1944

This bulletin supersedes Service Bulletin No. 445 dated January 27, 1941,
so that it oy ba included in the new numbering system.

Investigation has indicated that certain
types of cleaning solutions currenily used for
cleaning engine parts have a tendency to
removea lead from the surface of copper-lead
master rod bearings. For this reason it is
recommended that the bore of the master rod
bearing be protected from the solution while
the rod is being cleaned.

PROCEDURE (1) Wipe the master rod bear-

ing clean. Use a clean, lint-
less rag soaked in unleaded fusl. Do not
polish, burnish, or attempt to clean bearings
by any other meaans.

(2) Put suitable plugs in the oil holes in
the bearing and install profectors, Tosl No.
800924, on the master rod at the ends of the
bearing. This will prevent tha cleaning solu-
ton from coming in contact with the bearing.

(3) Degrease and clean the master rod
thoroughly by immersing it in o bath of clean-
ing solution,

(4) After the rod is clean, removz it from
the solution, rinse it in hot water, and then in
Yarsol. This is necessary to assure ths com-
plete removal of tha cleening solution,

(5) Remove the rod from tha Varsol, re-
move the protectors and plugs, and rinse the
master rod in hot water,

(6) Ramove the master rod from the hot
watar and dry it in a suitable manner.

(7) After the rod is completely dry, coat it
with @ corrosion preventive conforming to
Azronautical Material Spacification Na. 3075,

WRIGHT AERONAUTICAL CORPORATION
A Division of Curtiss-Wright Corporziinn
PATERSON, NEW JIRSEY, U, S, A. veree
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LLECET I N

WRIGHT AERONAUTICAL CORPORATION

TITLE: VALVE CLEARANCE ADJUSTING SCREW TAPERED-HEAD

LOCK SCREV/
MODELS AFFECTED: Whirlwind 7 and 9

Bulletin No. W-29A
Page 1 of 1}

Date: Janvary 10, 1945

This bulletin superselss Service Bu.leun No. W-Z9,
dated Dezember 15, 1644 to include new information.

To eliminate che possidility of overstessing or
insumciendy tightening the valve clear:nce adjusting
screw tapered-head luck screw, the following tighten-
ing procedure is recommended:

1. Adjust the valve clearance in the usual manner
to the proper value.

2. Tighten the lock screw until the acjusting screw
is lightly locked. Test by feel with the standard
adjusting screw screwdriver.

5. Mark a converient point of the hex head of the
lock screw with a non-permanent marking and make
a corresponding incaxing mark on the rocker arm.
See figure 1.

4. Tighten the lock screw further by rotating the
lock screw 120 deg:zes as closely as cza be approxi-
mated using the mazks as a guide. See figure 2. The
points of the hex z:e 60 degrees apars,

Figure ]

Tigure 2

The correct torque and siretch of the adjusting
screw lock screw will thereby be obtained.

Engines rot incorporating the tapered-head lock
screw may be modified to indude this screw., which
requizes no lock washer, by performing the following
rewo:k.

PROCEDURE

Before installing the new screw, cut a taper in the
screw hole in the rocker arm:

1. Instuall the rocker arm in a fixture, tool No.
801415.

2. Countersink the screw hole to the dimensions
showa in the figure 5. Tor this purpose use a coun-
tersir<, tool No. S01416.

3. Check the operation withh a flush pin gage, tool
No. 01417,

BREAK SHARP
EDGES.003-015
Figure 3

WRIGHT AEKONAUTICAL CORFORATION

A DIVISION OF CUEHSS-WRIGHT COKPCFATION

PATERSON, NIW JERSEY, US.A,
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SERVICE BULLETIN

WRIGHT AERONAUTICAL CORPORATION

TITLE: PISTON RINGS AND CYLINDER BARRELS—

PRE-LUBRICATION OF
MODELS AFYFECTED: Whirlwind—All

Bullztin No. W-30
Page 1 of 1

Date: December 27, 1944

This bulletin supsrsedes Service Bulletin No. 580, dated February 23, 1943

so that it may be included in the new numbering system.

It is recommended that castor oil be applied
during assembly in place of engine oil as a pre-
lubricant for pistons, rings, and cylinder barrels.
Engine oil tends to drain away before the engine
is ready for operation, leaving the rings and
cylinder walls without lubrication when the
engine is first started until the ragular oil supply
becomes available. Costor oil will adhers to the
parts much more effectively. It will not be wiped
away as easily by th2 rings when the crankshaft

s turned during subsequent assembly opera-

tions, and it will not be washed away by gaso-
line when the engine is primed.

Before installing the cylinder, coat the side
walls of the piston assembly, particularly the
rings and lands, and also the lower 3 or 4 inches
of the cylinder barrel. Avoid the use of oo much
oil as any surplus draining into the combustion

chamber may cause fouling of the spark plugs.

WRIGHT AERONAUTICAL CORPORATION
A Division of Curtiss-Wright Corporciinn
PATERSON, NEW 1IRSEY, U. 5. A. e
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SERVICE BULLETIN

WRIGHT AERONAUTICAL CORPORATION

TITLE: PROTECTION OF CYLINDER IDENTIFICATION Bulletin No. W-31
NUMBERS Page 1 of 1
MODELS AYFECTED: Whirlwind—All Date: December 30, 1344

This bulletin supersedes Service Bulletin Mo, 523, dated April 10, 1942
so that it may be included in the new numbering system.

Cylinders on which the identification number effaced when sand blasting the cylinder head.
has become obliterated have occasionally been It is recommended that this pad be protected
received at the factory for reconditioning. It by a covering of several thicknesses of masking
is apparent that these numbers, which are tape or similar matericl during sand blasting
stamped on a pad on the intake rocker box, were operations.

WRIGHT AERONAUTICAL CORPORATION
A Division of Curtiss-Wiight Corporziinn
PATERSON, NEW 1IRSEY, U, 5. A, e



SERVICE BULLETIN

WRIGHT

TITLE: INSPECTION OF PISTON PINS

MODELS AFFECTED: Whirlwind—All

AERONAUTICAL CORPORATION

Bulletin No. V/-32
Page 1 of 1

Duie: December 30, 1944

This bulletin supersedes Service Bulletin No. 513, dated March 17, 1942
so that it may be included in the new numbaring system.

Lracks in the inner surface of a piston pin
may result in progressive fatigus failure of the

part if it is installed in an engine.

During overhaul, after the outer surface of a
pin has been magnetically inspected, it is recom-
mended that the pin be redipped and that the

inner surface be carefully inspected. Use a
dental mirror for this inspection.

If the inspection indicates a questionable sur-
face condition, remove the pin from service and
if practicable, return it to the Wright Aeronau-
tical Corporation, Paterson, New Jersey, for
further inspection.

WRIGHT ACRONAUTICAL CORPORATICN
‘A Division of Curtiss-Wright Corporation
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SERVICE BULLETIN

VRIGHT AERONAUTICAL CORPORATION

TITLE: OBDERING OF TOOLS

MODELS AFFECTED: Whirlwind—All

Bulletin No. W-34
Paga 1 of 1

Daie: Dacember 30, 1844

This bulletin supersedes Service Sulietin No. 532, dated June 17, 1942
so that it may be incuded in the new numbering system.

Tool orders are occasionally received which
list detail tool numbers. A tool consisting of sev-
eral individual parts should be requested as «
unit without reference to detail numboers.

To cite an example, an overhaul manual or
service bulletin may describe a rework opera-
tion requiring the use of Tools No. 8§00000-1,
800000-2, 800000-3, and 800000-4. When these
tools are requested, the order should list only
Tool No. 800000. Parts of a tool, such as Tool
No. 800000-2, will not be furnished separately.

Publications incorporate these detail numbers
in rework instructions solely to aid in the com-
plete description of each of the several steps of
an opseration.

In some coses reference is made to a set of
tools comprising details having different basic
tool numbers, that is, the details are not identi-
fied by dash numbers. The tool number of the
set of tools is given for ordering purposes, and
the tool numbers comprising the set are listed.
These tools may be ordered separately since
some of them may already be in the possession
of the operator.

Because of the present demands on the tool
industry, soma delay may be experienced in
procuring rework tools. However, the nesces-
sary drawings for fabricating tools, exceat for
vendors’ proprietary items, may be procured
from the Wright Aeronautical Corporation in
cases of emergency.

WRIGHT AERONAUTICAL CORPORATION
A Division of Curtiss-Wiight Corporziinn
PATERSON, NEW )IRSEY, U, 5. A. vl
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SERVICE BULLETIN

WRIGHT AEROMAUTICAL CORPORATION

TITLE: ELASTIC STOP NUTS

MODELS AFFECTED: Whirlwind—All

Bulietin No. W-33A
Page 1 of 1

Doate: March 7, 1945

This bulletin supersedes Sezvice Bulletia No. W-35, dated Junuary 18, 1945,
in order to present additional information.

When using Elastic Stop Nuts, observance of the
following recommendations is required:

1. Wright Aeronautical Corporation 2087D and
4040D series Elastic Stop Nuts are the only type
that have been approved for use by Wright Aero-
nautical Corporation.

2. One full thread of the bolt, stud, or cap screw
must protrude beyond the eod of the fiber insert to
insure proper locking. When this can not be accom-
plished either a thinner washer or some other type
of nuc must be used.

3. After repeated use, Elastic Stop Nurts tend to
lose their locking effectiveness. Nuts which thread
oa the bolt so easily as to indicate that the self-
locking feature isgless than full swength must be
replaced with satisfactory nuts. Re-use of an Elastic
Stop Nut should be governed by the minimun
torque required to tura the nut on 2 bolt, swud, or
cap screw before it takes up s normal tig?
action. This minimum torque for determining the
gripping vower of the fiber inserts is mabulared below
for fine rhread mus:

zning
rng

Size Tarque In. Lbs. Hinimum
10-32 0.95
1/4-28 1.8
571624 3.2
3/8~24 52

Size Torque In. Lbs, Minimum
7/16-20 74
1/2-20 103
9/16-18 13.5
5/8-18 18.0
3/4-16 27.5

4, Elastic Stop Nuts are subject to the following
limitations of usage.

They will not be used:

a. On internal engine parts, or where nuts could
enter the engine if they becarme loose.

b. On loose studs, such as fuel pump and tuchom-
eter housing atraching swuds.

¢. On cylinder hold-down studs.

d. YWhen the maximum operating temperature of
the stud i3 over 121°C (230°F).

c. When the threads of the stud are in such con-
dition thar texring of the fiber insert may resulc
The presence of drilled locking holes in the smd
does not prevent the use of Elastic Stop MNurs ualess
their fiber foserts mighe be damaged by buers or
rough edges around the locking holes. “this wondi-
tion can be corrected by polishing or {iling as neces-
sary.
tven for conven-

Srop Nuws.

5. The tighrening orque values g
rional mus e applicable o Tlaseic

WRIGHT AZRONAUTITAL CORPORATION

A DIWVISION OF CURYISS-VR,GHT CORPQRAT'ON

PATERSON, NEW JIRSEY, LWLS.A.
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SERVICE BULLETIN

WRIGHT AERONAUTICAL CORPORATION

TITLE: IGNITION MANIFOLD DRAIN HOLES—PROVISION OF

MODELS AFFECTED: Whirlwind—All

Bulletin No. W-36
Page 1 of 1

Date: February 2, 1945

This bulletin supersedes Service Bulletin No. 525 dated April 30, 1942,
to correct the informgtion contained therein.

On engines of recent production, ignition mani-
folds which are neither pressurized nor plastic
filled are provided with a 3/32 inch drain hole in
each end plate. This hole is located 1/8 inch from
the bottom of the plate on its vertical center line
ond provides drainage for moisture resulting from
condensation. To avoid possible moisture damage
to the wiring, it is recommended that all igni-
tion manifolds which are not plastic filled or
pressurized be provided with similar drain
holes.

PROCEDURE Center punch the end plate at the

drain hole location, see sketch.
Install a stop collar about 1/8 inch from the tip
of a No. 42 drill and drill through the end plate
at the point marked by the center punch. The
stop collar, installed on the drill, prevents the
drill from extending too far into the manifold
and causing damage to the wires. When drilling,
hold the drill at a 90 degree angle to the end

plate. Drill the opposite end plate in a similar
manner.

This rework can be performed at any time
whether the harness is on or off the engine, If
the harness is on the engine, use either a span-
neror a strap wrench to loosen the ignition mani-
fold coupling nut. Loosen the brackets which
secure one section of the manifold ring to the
engine. The end of this section can then be
swung out so that the drill can be held ¢t the
required 90 degree angle. After performing the
rework on this section of the manifold ring,
tighten the brackets which secure it to the engine.
Repeat this procedure in reworking the other
manifold end plate. Secure the manifold coupling
nut by drawing it up as tightly as possible with-
out deforming the manifold ring. Tighten the
screws holding the manifold brackets to the
crankcase front section using the torque value
shown in the Table of Limits.

3/32" DIA. DRILL

WRIGHT ACRONAUTICAL CORPORATION
A Division of Curtiss VWeight Corporation
PATERSON, NTW JLRSEY, U, S. A,



SERVICE BULLETIN

WRIGHT AERONAUTICAL CORPORATION

TITLE: CLEANING OF ENGINE PARTS

MODELS AFFECTED: Whirlwind—-All

Bulletin No. W-37
Page 1 of 2

Date: February 16, 1945

This bulletin supersedes Service Bulletin No. 437, dated November 26, 1940,
to correct and add to tt2 information contained therein.

CLASSIFICATION OF METHODS

Cleaning methods may be classified under two gen-
eral headings—chemical cleaning, and mechanical
cleaning. Chemical cleaning depends upon various
emulsification, reaction, or dissolution principles
while mechanical cleaning includes all operatiocs
that accomplish the physical removal of foreign mat-
ter through the use of abrasives, brushes, or cutting
tools. Usually a combination of both methods wil
be necessary to clean a given part satisfactorily.

CHEMICAL CLEANING

Chemical cleaning, preceding mechanical cleaning,
is employed to wash away oil and grease, and 1w
remove or soften hard deposits of forcign material,

Primary Washing—Primary washing should be
accomplished with Varsol, or a similar solvent cox-
forming to Aeronautical Material Specification No.
3160, in a ventilated spray booth equipped with a
pressure gun. In many cases it is possible to use
Varsol salvaged from more critical cleaning operz-
tions further along the overhaul sequence,

1. If the engine is cxceptionally dirty, wash the
exterior before overhaul disassembly.

2, Afrer disassembly, wash the individual parts to
prevent unnecessary contamination and weakening of
the degreasing and carbon softening compounds ussd
in subsequent cleaning operations.

Vapor Degreasers—Vapor degreasers utilize the
condensation principle. Vapors, rising from a tank
of trichloroethylene heated to S6°C (188°F), cca-
dense on the cooler engine parts suspended over the
tank and provide an cffective degreasing and painc
stripping action. This action ccases when the parts
reach the temperawse of the vapors. A special tank.
designed for trichloroethylene depcasing, is neces-
sary and adequate shoys veatilation must be provided
to protect pessonnel  Frichlorocthylene is not eifec
tive on dire or carbon but is a very satisfactory ageat
for removing preservative compounds.

L. Suspend the parts over the ink until they ase
degreased or until the parts reuch the temperatute of
the vapors and the degreasing ucting ceases.

2. If further degreasing action is needed. cool the
parts and again suspend them in the degreaser.

3. Allow the parrs to drain thoroughly befoze re-
moving them from the unit.

Geaeral Cleaning and Carbon Softening—Com-
mercizl cleaning agents such zs Guak 70 or Gerlach
77, have been found satisfactory when used in 2 tank
heated to 60°C (140°F) with steam coils. Lower
temperatures prolong the cleaning period, while
higher temperatures result in uneconomical evipora-
tion.

L. Immerse steel parts in the cleaning tank for
two to three hours.

2. Limit the immersion period of aluminum or
magnesium parts to 20 to 30 minutes.

3. Immerse all parts completely to prevent slight
lines of corrosion at the point where parts project
above the surface of the cleaning fluid.

MECHANICAL CLEANING

Mechanical cleaning, following the degreasing and
carbon softening procedures, has a twofold purpose.
Firse, it removes carbon deposits and discolozations
that did not respond to chemical cleaning. Second,
the surfaces of the parts are restored to their original
clean and polished condition. Whatever the means
of mechanical cleaning used, wash away all traces of
dirt and cleaning matcrials with a Varsol spray or
tinse before the parts are assembled.

Gritblasting—During gritblasting operation, ade-
quate protection must be provided for running or
mating surfaces such as piston skirts, cylinder barrek
interiors, valve stems, and rocker box cover pads.
Studs and threaded areas should never be gritblasted.

1. Use only cnough air pressure to clean the parts
satisfactorily.

2. Gritblast cylinder heads. pision interior sarfaces.
and valve heads with Alundem $0-90 grit.

Grain Blasting—Blasting with cracked wheuz offers
an akiernate method for cleaning piston ting grooves.
If dampaess prevents saisfactory blasing, it is rec-
ommended that a small steam coil be installed within
the wheat hopper.

Machiae Cleaning—This wpe of cleaning is used
only for piston ring grooves and must be pezionmed
with utmost care. The 1ol must be accuracely shaped
and 0 handled as to avoid any gouging or dimage



to the ring lands, the grooves, or the slight radius at
the botrom of the groove.

1. Chuclz the piston in a lathe.

2. U's" a well supporced tool to remove all carbon
accumalations from the ring grooves. Do not re-
move any metal,

Wire Brush Clezning—Brush wheels should be
used for polishing and to remove engine varnish or
carbon from parts that cannot be grit-blasted.

L. Protect cylinder basrel or other running surfaces
from contuct with wire brushes.

2. Use a speaal narrow wire brush to remove car-
bon from the inner groove of the cylinder barrel to
cylinder head joint.

WRIGET AZRONAUTICAL CORPDN

Service Bulletin Mo. W-37

3. Never use a wire brush in such a manner as to
Izave rmarks on the surface of the part.

4. Use o ten inch Tampico fiber brush wheel in
conjunction with 3M polishing compound for gen-
erel polishing,

Polishing—Use crocus cloth and Varsol for fins
polishing,

Cluth Wiping—This is the only cleaning recom-
mended for maseer rod bearings which must be pro-
tecred wich plugs or covers o prevent damage from
chemical or mechanical clearing agents.

1. Wipe the bearing gently with a clean soft cloth
and Varsol.

A DIVISION CF CURTISS-WRIGAY CORPORAT! ON
PAYERASON, NEYW JEa8zY, U. 5. A, I~
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SERVICE LLET:H

WRIGHT AEROMAUTICAL CORPORATION

3
m{‘: >

TITLE: CARBURETOR MANUFACTURERS’ BULLETING Bulletin No. W-38
Poges T of 1
MODELS AFFECTED: Whirlwind—All Date: February 23, 1945

This bulletin supersedes Service Bulletin No. 569, dated December 30, 1942
so that it may be included in the new numbering system,

It is recommended that Service Bulletins and in- ordination with the Wright Acronautical Corpo-
structions of the various carburetor manufacrurers be ration and bear Wright approval before they are
followed as closely as possible in the servicing of their released.

respective products. These bulletins are issued in co-

WRIGHT AERONAUTICAL CORPORATION
A Division of CTurtisa-¥right Cerporaiion

PATERSON, NEW JERSEY, U. 5. AL
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SERVICE BDULLETIENRN

WRIGHY AERONAUTICAL CORPORATION

TITLE: PISTONS—STAMPING FOR IDENTIFICATION

MODELS AFFECTED: Whirlwind-All

Bulletin No. W-39
Page 1 of 1

Date: February 26, 1945

This bulletin supersedes Service Bulletin No. 561, dated Decexber 2, 1942,
so that it may be included in the new aumbering system.

GENERAL

Part numbers, engine numbers, 2nd cylinder loca-
tion numbers stamped on piston domes may become
illegible after repeated cleaning of pistons which have
been in service for more than one overhaul period.
Unnecessary stamping must be avoided, but dat
which is required should be restamped in accordance
with instructions given herein. When it is necessary,
the compression ratio may be stamped on the piston
dome as shown in the sketch. The weight of a piston
is no longer stamped on the piston dome although
this was a practice prior to 1939.

PROCEDURE

Locate the numbers about 1/2 inch from the outer
edge of the piston, midway between the valve re-
cesses. Use a metzl stamp with 1/8 inch numbers.
Impress the numbers on the dome just deep enough
to be legible. Stamp the data fzcing the front of the
piston, in the orde: shown in the sketch included in
this bulletin. Do aot stamp identification numbers
on either of the piston pin bosses or in the center of
the piston dome.

Clean piston domes carefully so that a minimum
of restamping is necessary.

- 1 e COMPRESSION RATIO
fmmr CYLINDER LOCATIONNQ

WRIGHT AERONAUTICAL CORPORATION

A Diiigio«i]gfg’
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WRIGHT AERONAUTICAL CORPORATION

TITLE: VALVE GUIDES—CHANGES INM INSTALLATION OF

FMODELS AFFECTED: Whirlwind—Al]

It is the purpose of this bulletin to revise the tem-
perature to which a cylinder is heated when installing
valve guides, and to establish new limits for chacking
the seating of valve seat inserts.

Valve guides will be removed and installed in
accordance with existing instructions except that cyl-
inders will be heated in an oven or with a torch to
232° to 260°C (450° to 500°F) for the installation
operation. When using a torch, keep rotating the
cylinder while applying the heat and keep a constant
temperature check with a pyrometer fastened to either
of the top spring seats. When the pyrometer regis-
ters a temperature approaching that required, direce
the flame through the valve port and rocker box to
apply localized heat to the guide boss.

WEXRIGHT AERGNAU

A DIVISICHN OF CURTISS-WRIGnT CORXS

Bullefin MNo. W-40
Page 1T of 1

Date: March 5, 1945

Immediately after installing a new valve guide,
check the seating of the intake and exhaust valve seat
inserts. A secat insert that has dropped to the maxi-
mam allowed will permit a .002 inch feeler gage to
fit snugly at any one location. A seat insert that has
dropped to .015 inch must be tapped into place after
the cylinder is heated to 260°C (500°F). If the
insert has dropped more than (015 inch, jostall a new
insert in accordance with existing instruction.

When a new valve seat insert is to be installed,
heat the cylinder for 60 minutes in a 316°C (600
F) oven.

When it is necessary to install both a valve guide
and a valve seat insert, heat the cylinder for 60 min-
utes in 2 316°C (600°F) oven.

AL CORPTRATION
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WRIGHT ARFRONAUTICAL CORAPORATION

TITLE: TESTING OF SPARK PLUGS

MODELS AFFECTED: Whirlwind—All

Bulletin No, W-41
Paga 1 of 1

Date: PAarch 7, 1945

This bulletin supersedes Service Bullerin No. 384, dated September 22, 1939,
so that it may be included in the new numbering system.

Booster magnetos or spark coils should not be used
for the bomb testing, core testing, or other electrical
testing of mica insulated spack plugs. Booster mag-
netos will not provide sufficient voltage for continuous
sparking at the pressures desired for bomb testing.
Spark coils will not give a reliable indication of spark
plug condition, and may cause damage to the mica
insulation.

It is recommended that an aircrafc magneo that is

in good condition be used for testing spark plugs.
The magneto should be driven at a speed which will
provide approximately 1,000 sparks per minure.

When a magneto is used for testing, 2l magneto
distributor block terminal leads not in use for the
rest should be connected to one spark gap. This will
discharge the potential built up in these leads and
will eliminate the possibility of damage to the mag-
neto.

WRAICHT SERDMAUTICAL CURPORATILN
A DIVISiICH OF CURT-SS- o BCHT JOPPOEATION

PATERSON, NEW JERSEY, LL3.A.
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SERVIEICE

BUYULLETIERN

WRIGHT AERONAUTICAL CORPORATION

TITLE: VALVE TAPPET AND GUIDE-—-RECONDITIONING

AND INSFECTION OF
MODELS AFFECTED: Whirlwind—All

Bulletin No. W-42
Page 1 of 1}

Date: March 24, 1945

This bulletin supersedes Service Bulletin No. 520, dated May 26, 1943,
so that it may be inzuded in the new aumbering system.

During inspection and reconditioning of valve
uppets and guides, care should be used to zvoid
conditions that mzy result in seizure between the two
parts.

Inspect the tipzets and guides for cracks and for
scoring on the mating surfaces. Scored or scraxched
parts that canniot be cleaned up by light polisaing,
should be scrapped. Aloxite No. 320 polishing cloth
and H41 fine finishing compound, or their eguiva-
lents, are recommended as suitable polishing marzrial.
These materials may be obtained from the Carborun-
dum Corporation, Niagara Falls, New York.

A draw bar or similar device for holding the t=pper
in a lathe is recommended for polishing the zarpets.
Make a hand polishing tool similar to that shown in
figure 1. Line this cylindrical inner surface of the
tool with polishing cloth and clamp the tool around
the tappets as it is rotated in the lathe. The iaside

diameter of tappet guides may be polished by mount-
ing a suitable plug in a lathe chuck. Provide a siot in
the plug in which t anchor the polishing cloth. After
polishing insure that all sharp edges around the roller
slot of both tappet and guide are broken.

Do not stone either the tappet or guide to remove
scratches or scores. Small flats or irregularities thus
formed may cause a seizure of the tappet in the guide.

The outside diameter of the tappet and the inside
dizmeter of the tappet guide should be mexsured
with a telescope gage and a micrometer caliper. When
taking these measurements on the tappets check the
ourside diameter at three different locations rotating
the part 90 degrees. Record these measurements. A
tappet which is found to be .0005 out-of-round must
be replaced.

Consule the Table of Limits for the proper operating
clearances for these parts.

WOODEN
BLOCKS

TAPPET
POLISHING TOOL

Figure 2

WRIGHT AERONAUTICAL CORPORATION
A DIVISION CF, CURTISS-WRIGH] CORPORATION wres
PATIRSON, NUW, JURSEY, USA. - R




WRIGHT ASRONAUTICAL CORPORATION

TITLE: INTAKE VALVES—INSPECTION OF Bulletin Mo. W-43
Page 1 of 1
MODELS AFFECTED: Whirlwind—All Date: April 13, 1945

"This bulledn supersedes Service Bulierin No. 381, dated October 6, 1939,
so that it may be included in the new numbering system.

It is recommended that all intake valves be given Recheck the valve for minute cracks. Carefully
a magnetic type inspection before they are installed examine the entire surface. Use a binocular micro-
in an engine. Perform this operation as instructed by scope ac ten diumeters for this purpose. If cracks, no
the equipment manufacturer. macter how small, are present discard the valve.

WRIGHT AERONAUYICAL CORPORATICHN
A DIVISION OF CURTIZ-WRIGKT CORFORATION
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WRIGHT AZRONAUTICAL CORPORATION

TITLE: CARBURETOR FLOW BENCH LIMIT-DEVIATION IN

MODZELS AFFECTED: Whirlwind—All

GENERAL

Current flow bench limits on all carburetors allow
a two percent plus or minus variation. This tolerance
is used by the carburetor manufacrurer and Wright
Acronautical Corporation in air box testing all car-
buretors. ‘This close limit is desirable and in most
instances can be maintained, but because of deviations
occasionally encountered in the field by overhaul
shops and repair stations this bulletin is issued to
present a comprehensive explanation.

It is occasionally discovered that overhaul and
repair depots which are doing an entirely sutisfactory
job of overhauling, repairing, and flow testing are
not able to get all carburetors to stay within the
plus or minus two percent flow bench limics at
all points. Orther cases have been reported from
time to time in which an operator will flow bench
test 1 new or repaired carburetor just received from
the carburetor manufacturer or YWAC, where it had
beenair box tested. The flow bench calibration of such
a carburetor is not always found tw be entirely wichin

Builatin No. W-44
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Date: April 30, 1943

the cstablished limits, which may cause the oper-
ator to wonder about the validity of the air box test.

REASONS FOR DEVIATION

The discrepancy lies in the fact that the original cali-
bration of the carburetor was not necessarily in the
middle of the allowable limits. The flows may have
been on the rich side at some points and on the lean
side at others. When an atrempt is made to hold the
carburetor stricily within limits on a flow bench run,
the cumulative correlation errors introduced by minor
differences between the air box aad the fow bench
enter the pictuce and make it impossible to raintain
the desired limits of accuracy. ‘This may cccur even if
all equipment is in the proper mechanical condition
and all work bas been properly performed. These
errors may be brought about by differences in the flow
mecer calibration, in the gasoline used and/or differ-
ences in the adjustment of the carbureor.

The above factors make it possible for a properly
calibrated carburetor to show slight deviations when
run on a flow bench although such oceurrences are

not frequent
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WRIGHT ARRONAUTICAL CORPORATION

TITLE: VALVE TAPPET GUIDE AND ROLLERS—
IDENTIFICATION AND MATCHING OF

PAQODELS AFFECTED: Whirlwind—All

Bulletin No. W-45
Paga 1 of 2

Date: April 10, 1945

This bulletin supersedes Service Bullerin No. 538 dated July 24, 1942,
in order to bring the informatica given therein up to date,

GENERAL

When valve tappets, guides, and rollers are assem-
bled, every precaution should be taken to insure that
they are properly mated and installed in the correct
model engine. Failure to-assemble and install these
parts correctly may result in an engine failure caused

by insufficient lubrication for the valve operating
mechanism.

A reference list of pacts is included in this bulletia
which will help to identify the correct paris for any
given engine.
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WRIGHT AEROMAUTICAL

TITLE: P
NEWLY DEVELOPED AND IMPROVED OIS
MODELS AFFECTED: Whirlwind—All

PROCEDURE IN DETERMINING THE ACCEPTABILITY OF

BULLETIN

CORPORATION

Bulletin Mo. W-456A
Paga 1 of 1

Daote: July 10, 1945

This bulletin supersedes Service Bulletin No. W-46 dated Apri!
30, 19453, to correct and add o the information coatained therein.

The procedm:e outlined below is currently being
followed in determining the acceptability of new or
improved oils which do not conform to Specification
No. AN-VV-0-446a and the latest edition of Wright
Aeronautical Specification No. 5815. Lubricating
oils which meet the requirements of Specification
No. AN-VV-0-446a and the latest edition of Wright
Aecronautical Speaﬁcauon No. 5815 are now consid-

ered acceptable for use in all Wright engines without
preliminary acceptance tests. This change in pro-
cedure is a departure from the full scale engine test-
ing of oils which was previously carried on at Wright
Aeronautical Corporation. An outline of the accept-
ance procedure follows:

1. An oil company developing a new or im-
proved oil must make application for the Civil Aero-
nautics Administration to deternine the air-worthi-
ness of an oil and arrange with Civil Aeronautics
Administration for the fight test.

2. The Civil Aeronautics Administration will
ify the manager of the Technical Data Division of
Wright Aeronautical Corporation that the oil is con-
sidered air- wortb)

3. The refiner is to notify

YWright Aecronautical

Corporanon of plans for flight service tests.  Flight
tests must be conducted in at lzast two engines

operating for a period not lews than the minimum

WRIGHT

AERONAU
A BIVISION OF CURTISS-WRIGHT COXPOPATE
PATZRSON, NEW JERSSY, US.A,

period of operation between overhauls currently
approved by the Civil Aeronautics Administration.
Flight tests on any aircraft engines of comparable
power will be considered as a satisfactory basis for
acceptance or non-acceptance of the oil

4. During the period of the service tes:, the
refiner should supply Wright Aeronautical Corpora-
tion data relative to the progress of the test and
submit used oil analyses obtained during the period
of the subject test.

5. Upon completion of the test, a Wright Aero-
nautical Corporation representative will participate
in an inspection of the engine in cooperation with
representatives of the refiner, airline, and the Civil
Aeronautics Administration. Based upon the resules
of this inspection and upon the review of the data
submitted on the oil, a letter of acceptability or ron-
acceptability will be forwarded to the oil company
by Wright Aeronautical Corporation.

6. In the furure, no list of approved or accepi-
zble oils will be published. Since the oils which
appeared on t e previously published approved list
have already demonstrated theis L-._C»pthhry, they
will be cono'ue d acceptable.  Hosvever, the \’/r“,_xc
Aeronautical Corporation assumes no ob
any brand of oil which may be considered accepts 1b;-
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WRIGHT AZRONAUTICAL CORPORATION

TITLE: ASSEMBLIES, SERVICE-S5ALVAGING OF
MODELS AFFECTED: Whirlwind—All

It is occusionally necessary to make detailed parc
substitutions in assemblies which have been sent back
to Wright Aeronautical Corporation for repair. These
substitutions are made on assemblies which have been
superseded and are out of production resulting in
unavailability of parts required in the assembly. Such
substitution results in salvaging many useful assem-
blies which otherwise would have o be scrapped.

Whenever substitutions are considered, odd detail
paris are studied carefully in view of the requirements
of the assembly. The detail chosen must be satis-
factory in every respect.

Bulletin No. W-47
Page 1 of 1

Bate: May 5, 1945

Before an asserbly containing an odd detail part
leaves the factory, it is stamped with an assembly
number which was compiled to facilitate recording
of the rework done on the assembly. The original
assembly number is always used. Incorporated with it
are a letter signifying a rework on the assembly and
additional numbers referring to the authorization of
the substitution. The customer, at any time subse-
quent to the change in an assembly, must use this
newly stamped assembly nuraber whenever referring
to the assembly, since it will be through this number
that the manufacturer can tell its cxact status.

WRIGHT ARRONAUTICAL CORPORATION
A DIVISION QF CURTIIS-WRIGHT CORPGRATION
PATERSOM, NZW JERGEY, U.S.A. e
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WRIGHT AERONAUTICAL CORPORATION

TITLS: PREPARATIOM OF ENGINES FOR OPERATION

AFTER 5TORAGE
FAODELS AFFECTED: Whirlwind-—All

This bulierin supersedes Service Bu

Bullatin No. W-438
Page 1 of 1

Date: May 17, 1945

a No. 372 dated September 24, 19443,

so that it may be included in the new numbering system.
o

All engines which have been slushed for storage
or shipment must be prepared for service as described
in this bulletin. The removal of the corrosion pre-
ventive must be d“layed uatil it is certain that the
engine is to be immediately operated. The entire air-
craft oil system should be thoroughly cleaned before
the engine is installed. Engines stored or shipped in
shipping boxes must be removed from the plioAlm
envelope, lifted from the box, and installed in the
aircrafc. Lngines stored or shipped in an aircraft must
have the engine cover removed.

Current preparations for s:orage employ adequate
lubricants as corrosion preventives, Aeronautical Ma-
terial Speciﬁcacions No. 3070 and 5072. These com-
pounds may be sufficiently removed from the engine
by draining.

Lubrizating Compound
at engines which have Lesa slushed with com-
ponnls conforming to Aeronzurical MMaterial & ci—
ficazions Wo. 3070 '*r'd 3072 in the following m:vx“ e
1. Remove all the dehydrator plags and bags fron
in and zround the cylindess and the sump.
2. Iasall the spark plags.

3. Remove all the moisw

e resiscant seals from the
exhaust ports and the vents.

4. Remove, clean, inspect, and
and the megoetic sunp plug,

install the oil filter

5. Reinstall all engice parss which have been re-

moved.

WRIGHT ARRONA

6. Before installing, treat the accessories

ended by their manufacturers.

7. Pre-oil and stage the
current instructions.

8. Operate the cngine for 15 minutes at 1000 to
1200 spm. Remove and inspect the oil filter and the
magnetic sump plug for forcign material. Drzin the
oil from the sump and reinstell the oil filter and the
magnetic sump plug. Then add encagh fresh oil to
replenish the oil supply before further operation.

as recom-

engine in accordance with

Non-Lubricating Compound

Former instructions for preparation for storage rec-
ommended the use of non-lubricating compounds,
Wrighe f\cronautic 1 Corposacion Speciﬁmtions No.
5810 and 5841, which have a tendency to congeal
when cool. Treat engines whxcn have been shushizd
with these compomlds in the following manner:

1. Remwve Dy scie 'w’-w as much cersosion prevea-

5 oy particulac

the compound  from the combastion

tive 0s attepwion to the
removial  of

oo
LSRRI O

3. Ahvx e J lh non- lnbncatm" compouml has beent
r:mowd pre-oil 2
h current instruction

and stage the engine in accordance
4 Aur the cny, w:f 15 minuees at 1000 o 1200
oil from rthe entire system.

5. Izs;»;-f.c ;md reinsiall the ol filier and magnetic

\mTL ihe system with now oil before further
operation.

UTICAL CORPORATION

A DIVISICN OF CURTISSINRIGHT CCkPO2ATION

PATERGOM, ME

ATy,

rres L3 >

JERSEY, ULS.A.
A



il I b A }A' v t}n
5 B R Y 1 € E

Aol
&

WRIGH

TITLE: INSTALLATION OF MISCELLANEOUS CLIPS

BRATKETS UNDER CYLINDZR HOLD-DOWN MNUTS5—

AVOIDANCE OF
PMODELS AFFECTED: Whirlwind—All

AEROMAUTICAL CORPONRATION

AND Bullatin No. W-49

Page 1 of 1

Date: June 1, 1945

This bulletin supersedes Service Bulletin No. 441, dated April 30, 1940,

in order that it may be inclu

It has been the practice of some aircraft manu-
factorers in some instances in the past to install clips,
clumps, supports and other miscellaneous parts under
cylinder hold-down nuts.

This practice should be discontinued. The only
parts that can with safety be installed under cylinder
hold-down nuts are those provided with the engine.

Proper tightening of cylinder hold-down nuts is of
the uwimost importance. The Wright Acronautical
Corporation has established limits of torque to be used
when tightening these parts.  The use of extraneous
acteching pacts uader cylinder hold-down nuts may
change the normal nur seating condition to such an
extent thar, although the specified torque be observed
with the torque wrench when tightening these parts,
ectually an abnormal tightening condition may be
obtained.  Loosening or improper pre-stressing of
mus or uneven loading on the cylinder flange may
resulr feom this condition.

WRIGHY AERCONA

ded in the new numbering system.

The Wright Aeronautical Corporation will not be
responsible for failure of 2n engine or of engine parts
as 2 result of the attaching of extraneous pacts under
cylinder hold-down nuts other than thoss provided
with the engine.

It is suggested that the following alternate attach-
ing points be employed for parts which may have
previously been attached under cylinder hold-down
nuts. Approved points of attachment for such parts
as propeller de-icing fluid line support dips and
propeller governor control line support brackets are
crankcase front section atwaching studs, and supec-
charger rear housing attaching studs.

Should some problem arise in connection with the
installation of these paits and the cperator is unable
to find a solution, the Service Division of the Wright
Acronautical Corporation will analyze che problem
and sugzes: » soluton for that specific installation
upon requlst.

UTICAL SCRPORATION

A DIVISION DF CURTISSSWRIGHY CORPIPATION
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LLETIN

WRIGHT AERONAUTICAL CORPORATION

STARTER SHAFT OlL SEAL AND RETAINER-—
REPLACEMENT OF

MODELS AFFECTED: Whirlwind—-All

TivL

71

This bulletin supersedes

Bulletin No, W-50
Pags 1 of 1

Date: June 8, 1945

Service Builetin Ne. 502 dared Jenuary 28,

1942, so that it may be included in the new numbering system.

GEMERAL

A new duprene oil seal, part No. 2083D30, has
been designed to replace the cork seal, part No. 23480,
which, in a few instances, has caused leakage of oil
into the diffuser section. This leakage was the resulc
of a permanent set taken by the cork after a few
hours of engine operation.

At next overhaul, install the new oil seal, part No.
2083D30. This cannot be done, however, without
replacing the retainer, part No. 23484, with pact No.
114732, If it is desired, part No. 23484 may be
reworked to the dimensions of part No. 114732
and installed satisfactorily with the new oil scal.

. Saa

REWORK:

Shoreen the flange of pare No. 23484 to the dimen-
sions given. See figure 1.

1. Chuck the flange in a lathe.

2. Check run-out with dial indicator. A maximum
of .010 inch is permissible.

3. Remove the pecessary amount of material from
the flange face and maiamin the radius specified.

4. Break all sharp edges, and give the part a care-

fal visual inspection when finished.
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WRIGHAT AERONAUTICAL

TITLE: Ol SEAL, CRANKSHAFT, 8-RING TYPE—

INSTALLATION OF

FAODELS AFFECTED: Whirlwind R760E and RI75E Series
Engines which employ 2-Position
Hydvo-Controllable Pitch Propeller
Operating Parts in Governor Drive
Type Crankcase Front Section

oL oL BTN
CORPORAYION

Bulletin No, W-51
Pange 1 of 1

Date: June 15, 1945

This bulletin supersedes Service Bulletin No. 407, dated May 14, 1940,
so that it may be included in the new numbering system.

GENERAL

Seme of the above models of Whirlwind engines
employing 2-position hydro-controllable pitch pro-
peller operating parts in a propeller governor drive
type crankcase front section were originally provided
with a craokshaft oil seal having seven rings. Oansz

Part Name

Adapter, Crankshaft

Gear, Crankshaft Propeller Governor Drive....
Key, Crankshaft Propeller Governor Drive Ges

Ring, Crankshaft Ol Seal ... ...
The crankshaft propeller governor drive gear,

Pare No. 61332, is designed for use in propeller

case front sections employ-

governor drive type crar

vropeller governor or a 2-position

1oy

ing either a

ring of this seal partially obstructs one set of oil dis-
tributing holes in the crankcase front seccion sleeve.
In engines where trouble caused by this condirion
has been experienced, it is recommended that the
7-ring type crankshaft oil scal be replaced with an 8-
ring type seal at next overhaul.

Quantity Per Engine

Part No. Install Remove
....... 65271 1
..... 64332 1
7-D-17 I
5015-D-6 8 7

hydro-control.  When a propeller governor is used,
the crankshuft gear drives the propeller governor

drive intermediate gear,
§

WienT ARRONAUTICAL CORPORATION
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VWRIGHT ARRONAUTICAL CORPORATION

TITLE: SLOT-HEADED PLUGS—-REMOVAL OF

MODELS AFFECTED: Whirlwind—-All

Some difficulty has been experienced in removing
slot-headed plugs because the standard tapered shank
screwdciver is not adapted for this purpose.

The tapered shank screwdriver may slip and muti-
late the plug. When this happens it will be necessary
to employ other means to accomplish the removal
Any standard commercial plug remover of proper
size is suitable for this operation.

For satisfactory removal of these subject plugs hol-

HOLLOW
GROUND .020

Bulletin No. W-52
Page 1 of 1

Date: June 15, 1945

low grind the shank of any suitable tapered shank
screwdriver as shown in the drawing. “This will
enable the blade of the screwdriver to grip the bottom
of the plug slot, reducing the possibility of slippage
when torque is applied.

Rework
Any standard tapered shank screwdriver of suitable

size and thickness may be reworked by hollow grind-
ing the shank as shown in the drawing.

SCREWDRIVER
SHANK

WRIGET AERCMAUTICAL CORFORATION

A DIVISION OF CLRTITS-WRIGHT COR*OZATION
PATERSGM, NEW JEASEYL, U.5 A,
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WRIGHT AERONAUTICAL CORPORATION

ITLE: TRANSFER OF ENGINES FROM SURPLUS STOCK

TO LICENSED OPERATION
PMODELS AFFECTED: Whirlwind—All

With the transfer of engines from surplus stock to
liccased operation the desirability of incorporating
certain design changes recently released is becoming
apparent.

in order to insure the most satisfactory operation
of these cngines, Wright Aeronautical Corporazion
feels that ceriain requirements should be met before
they are placed in licensed operation. It is recom-
meaded that any engines which may be procured
from surplus stock for use in licensed aircralt be sub-
jected to a complece overhaul including overhaul of
the accessories. The overhaul is recommended for
new and used engines and should be performed by a
factory approved overhaul shop. Experience has
proven this to be necessary as assurance that the in-

WRIGHT AERDMAUTICA

Bulletin Mo. W-53
Paga 1 of 1

Duiz: June 30, 1945

~

ernal parts of the engine are in good condition and

also to cnsure that they are not affecced by corrosion

which has a teadency to develop during long periods

of inactivity in spite of precautionacy preservation
measures that may have been taken.

It is further recommended that certain pasts which
are of latest design be incorporated in these zngines
during this overhaul. A dewiled list of thesse irems
is available for the various engine models and caa be
obtained upon request.

It is therefore recommended that operctors who
procure any of these cagines consult the Wright
Aeronaurical Corporation for recommendations appli-
cable to the specific engines involved.

. CORPCRATION
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WRIGHT AERONAUTICAL CORPORATION

TITLE: METHOD OF SELECTING OVERSIZE
WEDGE-TYPE PISTON RINGS

MODELS AFFECTED: Whirlwind—All

Bulletin No. W-54
Page 1 of 2

Date: July 19, 1945

This Lulletin supenedes Service Bulletin No. 418, dated August 9, 1943,
in order to include revised piston ring side clearances.

The correct piston ring 10 be used during assembly
is identifed through the usz of special ring gages.
The purpose of this bulletiz is to describe the con-
struction of these gages and the method of using them.

Examine all gages now 12 use 0 ensure that the
width of the ring segment a=d the oversize indicated
on the g:ge correspond to the values given in the
table. This is necessary in order o coriorm (o the
latest recommendation on piston ring side clearance,

GAGE CONSTRUCTION '

Select the oversize rings listed below. Cut 2 section
that bears no oversize markings from each ring and
construct a gage to the dimensions shown in figure
1. Drill two holes in the ring section with a No.

\

55 drill and solder 2 16-gage wire to the ring section
for a handle. Fold a piece of metal around the handle
2s shown in order that cach tool may be ideatified.

[ 2%.. :|

7 )
T
o~

R.
b

\

\_STAMP GAGE HANDLE
AS INSTRUCTED

PISTON RING

Port No. Oversize
112213Y2 -4.004 in. width
112213Y3 +4-.006 in. width
112213Y4 -+.008 in. width
112213Y5 +.010 in. width
112213Y20 -+.010 in. width

+.015 in. OD

it is importanc that the sevtion of pision rings used
as gages be of the exact widith mentoned in the
tables. This measurement is taken at the widest por-
tion of the ring.

The size of the ring used i nuking the gaee indi-
cres the size of the groove and not the oversize of
rins o teoscleceds Be g ded osddoc i Qe ring
Ly the iofornudion saanipo b on the huancle of e

e

PROCEDURE

Seleet a gage that s ey on nearly Sush with the
Laad and chedk the wildh o0 che Nod T sioove ot Jocas
tions Jireatly under the vaive tecosses in e hiead ol

the pistca Then ok athe two addiiionad poines

Figure 1

Ring Width Stamp

=+.0003 In. Gage Handle

124 in. Use std ring

126 ia. Use ~+.002 in. ring
128 in. Use +.004 in. ring
130 in. Use +.006 in. ring
132 in. Use 4-.008 in. ring

90 degrees from these positions. If the width of the
groove varies more than .002 inch, if the gage bot-
oms in the groove and rocks perpendicularly w i,
or if the groove side faces are not parallel w the outer
edpe of the gage when visusdiy inspeceed, remachine
the groove, Reter o the Service Bulleun on remachin:
I structions.

I ihe groove i in good condition or if ic has been
remuchined, scleer the Lirgest sive gage thae will fie
ughdy v the piston groove without projecting beyond
the Lands, and instadl the appropriate ring o tie the
designaced groove, The ring gage will indicate the
wirect oversize width ring, )

I the 008 inch ovarsize ring pape is a loose fit
when Hush with the Linds as mientioned above and the



SERVICE BULLETIN No. W-54

groove is not beyond service limits when checked and measure all the grooves that accommodate wedge-
with a smap gage, tool No. 802263, use a .010 inch shaped rings. The outer surface of a ring correctly
oversize wideh ring, ried to the groove fits below the lands and does not

Follow the procedure outlined above and iaspect peotrade beyond them.

WRIGHT AZIZPAUTICAL CORPDRATION
A DULSION OF CUZTIRS-WRIGHT CORAORADVTH
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WRIGHT AERONAUTICAL CORPORATION

TiTLE: PRE-FUGHT ICMITION CHECK

MODELS AFFECTED: Whirlwind—All

GUENERAL
The iguition system should be checked to insure
proper functioning, prior to take-off, as described

below.

PROCE0OURE

Throttle and Propeller Governor Adjustment—
With the mixture control in the full “RICH” posi-
tion and the governor control in the full "INCREASE
RPM” position, adjust the throttle to give 28 to 30
inch Hg manifold pressure. DO NOT EXCEED 30
inch Hg manifold pressure.

Bulletin No. W-55
Page 1 of 1

Date: July 23, 1945

CHECK FOR RPM DRO?

Noze the rpm as the engine operaics with the igat-
tion switch in the "BOTH” position. Then, without
changing the throttle setting, operate the engine with
the swiwch in the "LEFT” position just loag enough
to note the rpm drop (a macter of seconds). Return
the ignition switch to the “BOTH" position to permit
the engine speed to stabilize. Repeat this procedure
for the "RIGIHT” position. This check should be
made in as shorc a time as practicable and should not
extend over 15 seconds. Atmospheric conditions will
influence the readings obrained; however, a drop of
75 rpm or less is considered normal providing no
engine roughness is encountered.

WRIGHT AZIDMNAUTICAL CORPDRATION
A DIZSION ©F CURTISS-WRIGHT CORIGRADSH

PATERSON, NIW JIRSEY, U.3.A. AN
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WRIGHT AERONAUTICAL CORPORATION

TITLE: SERVICE LIMITS FOR ANTI-FRICTION BEARINGS Bulletin No. W-55A
’ | Page 1 of 4

FACDELS AFFECTED: Whirlwind 7 and 9

: 5
This bulletin supeiseaes Service Bulletin No. W-506, Date
dated April 5, 1946, 0 indlude additional iaformation.

<}

The purpose of this bulletin is to establish general Limits specified hereio for ball or roller patchs
limits which may be used for inspection of anti-fric- also apply to balls and rollers. Superficial pitting not
tion bearing surface conditions during engine over- exceeding 1§ inch in length across the track is accept-
haul.  While it is impossible to establish definice able on three rollers. Superficial pitting, on three
limits of acceptability on these parts, the illustrations balls, not exceeding 14 inch in any direction is accept-
and descriptions are guides to help the inspector. able.

figure 1—Fiiting. The concentration of pitting illusticted on the roller paih is weesprable on mil surfocss, provic

small in relation to the width of ihe boariag path.
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Figure 3—Piiing. In this illustration, the band of pits across the ball or roller path pronibits the use of the bearing.
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Figure 10—Munvfacturing Flaws. A race having magnetic or visual indications due to non-maiallic inclusions as illustrated shell be
rejacted if the length of ary one indication on the roller path or ball groove exceads 1/8” or if the sum of the lengths of all
indications exceeds 3/8”; or, if the Iength of ‘any indication on any other surface of ihe race exceeds 3/8” or if the sum of
the lengths of ull indications exceeds 17. If mora indications than one are present they must be separmiod by of least 17,
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;( Figure 7—Dents. The large dant is not

: ccceptable on ball or roller paths or on
the inside surfoces of roller bearing

5 flenges, and s the limit of acceptabl
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WRIGHT AERONAUTICAL CORPORATION

TITLE: SPARK PLUGS, INSTALLATION RECOMMENDATICNS

MODELS AFFECTED: Whirlwind 760E and 975E

Bulletin No. W-57
Page 1 of 3

Date: May 7, 1946

Service Bulletin No. 351 which was previously cancelled is hereby
reinstated so that these instructions will be available to new operators.

The thickness of solid copper spark plug gaskets
and washer type spark plug thermocouples should be
within .068 inch minimum and .095 inch maximum.
A thinner gasket or thermocouple washer will allow
the spark plug to be screwed too far into the cylinder
thereby exposing the bottom threads to the gases in
the combustion chamber. This will result in overheat-
ing of the plug, which may cause detonation, and
will make spark plug removal more difficule by allow-
ing carbon to accumulate on the exposed threads.

The Wright Aeronautical Corporation does not

recommend the use of copper-asbestos spark plug
gasketrs.

Spark plugs shipped from the factory with new or
overhauled cngines are protected from corrosion with
a preservative compound. Before these plugs are
tested or installed in an engine it is recommended
that they be washed with a good grade of clear gaso-
line. The plugs should then be dried thoroughly
before installation. The use of compressed zir for
this purpose should be avoided due to the moisture
in the air.

WRICHT AZROMAUTICAL CORPORATNCN
A DIVISION OF CURTISS.WRIGHT CORPORATION
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WRIGHT AEROMAUTICAL CORPORATION

TITLE: FUEL, USE OF CORRECT OLTANE Bulletin Mo. W-58
Paga 1 of 1
MODELS AFFECTED: Whirlwind 7 and © Date: May 17, 1946
Engines should usually operate on the grade of fuel degree and since aromatics have a detrimental effece
specified in the engine specification and on the engine on rubber and artificial rubber components of a fuel
data place. However, if fuel of the recommended system, caution should be exercised in the use of

octane rating is not available, it is permissible to use
a fuel of higher octane. Under no circumstance
should a fuel of lower octane rating be used.

Since higher octane fuels are aromatic to a greater

higher ocrane fuels than specified until the fuel sys-
temn has been determined suitable for use with aro-

matic fuels.
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SERYVICE DULLETI RN

Bulletin No. W-59
Page 1 of 1

Date: May 29, 1946

TITLE: VALVE TAPPEYT GUIDE-REWORK OF SLOT

MODELS AFFECTED: Whirlwind 7 and 9

Service Bulletin No, 847 which was previcusly cancelled is hereby reinstated < that
the tenora tecommended herein may be iacorporated n surplus mulitary eaginces
cemverted to commercal use, if such rework has not already been accomplished.

To prevent valve tappet seizures, the blend between

the roller slot and the inside diameter of the valve
Lppee guide Las Cocainiscd 02,020 indh radius,
It is recommendad this guides which do net incor-
porate this change be rowerked during the next over-
haul as described belon. Chedk for sharp edges both
visually and by runnming the fingers over the reworked
portions of the guidc. The surfaces must be perfectly
blended and have no sharp edges.

PROCEDURE

1. Use a 3/8 inch ball tvpe abrasive wheel (Norton
38120 or simifar) in a smuall kigh speed hand grinder,
‘and with “the abrasive wheel inserted in the roller
slots, as illustrated in figure 1, break the sharp inside
cdges of each valve tappet guide slot.

Figure 1

F;gule 2

2. When a guide incorpo:zating a flat at the blind
end of the slot is being rewcsked, it will be necessary
o hreal: the ¢dge of the flat and the adjacent radius
with a strip of No. 240 abrzsive cloth used as shown
in figure 2.

3. Blend and smooth the surfaces reworked above
into the tappet guide bore and slot by using a folded
strip of No. 320 abrasive cleth held in a slotted arbor
and bent back to create a “butterfly” or pointed
grinding surface. The arber is driven by a high
speed hand grinder and used as shown in figure 3. To
prevent the valve tappet bore from being damaged
by the abrasive cloth duricg this operation, a soft
metal shield should be consiructed with an opening
approximately 1/16 inch lazger than that of the slot
being reworked and inserted in the tappet guide
bore. Care should be taken ia inserting and removing
the shield to avoid scratching the guide bore.

4. Polish the inncr surfzces of the tappet guide
with crocus cloth mounted on a split arbor driven by
a high speed lathe as shown in figure 4.

Figure 3

Figure 4

WRIGHT AERONAUTICAL CORPORATION

A DIVISION OF CURTISS-WRIGHT CORPORATION
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WRIGHT AERONAUTICAL CORPORATION

TITLE: RECONDITIONING OF PISTON RING GROOVES Bulietin No. W-60
. Page 1 of 2
MODELS AFFECTED: Whirlwind -R760E and R975E Daote: June 5, 1946
Fultenn supersedes Scrvice Buiiztin No.o 3795, dated
Sooember 27, 1943, to incorporate up-to-date information.
GENERAL During reconditioning, the deptk of a ring groove,

both wedge and rectangular shape, must never be
increased.  After reconditioning, a smooth fillet must
be formed between the sides and bottom of a groove
regardless of its shape.

Service reports iniicate thuat «nsiderable difficulty
exists in the fic.t in record:isioning piston ring
grooves, particularly those whicn are wedge shaped.

It is the purposc ¢! this bullciin o establish new

reconditioning proccdures to cueviate the existing Special Tools Required

ditiiculty, thereby inrconing the life of both piston Nome Tool No.

and piston rings. Lathe Fixture 801830
Ring grooves arc numbered :n consecutive order Limit Gage 802263

starting with the iroove ncaret the dome of the Grooving Tool 801097

piston as number 1. Grooving Tool Checking Gage 803720
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WEDGE SHAPED GROOVE

Clean used pistons b 8

s carbnoasobeso baoh fol
lowed by <ofe gric Bastas and by roicning the
sides of wedge shaped grovies o tie oviei necessary
to obtaiz smooth, flar, ard wue sortoes Frior o
machinizz however, a Lim: gape should be wsed on
the grooves. If the gage passes oo
the pisien muse be replaced

Clamp the fixture on ¢ fooe plae, indicat-
ing surfizes "AT w0 run e wolin ol inch full
indicator reading. The cormpoun i rese must be par-
allel to the lathe fixaure oo sfioornd Use parallel
blocks to elevate the poi: ot thé grooving ol to
dead cenzer. Use suitable Diocks, damp, and two
bolts as shown, to insurc unping along the
greater lzagth of the w ol the ool lightdy.,
Place the gage flat agzin-c ~ac @ -ure ond, engaging
the tool cutring edges s urivcv. climp the tool
securely. Insert the draw-ic 1o/ dizough the fixeure
of the lathe face plate. Pl.cc the pivon en the fixoure
and inserc the correct dumiee i b
pin hole zad the eye of tre divv i rod. Clamp the
piston into the fixture by ¢ ghrenug the nuc ac che
end of the draw-in rod.

Indicate the ousside dizmister on the ring lind be-
tween the sccond and third zrooves from the wop and
also one side of the bottem groove below the piston
pin hole w run true within 00! ik fuil indicator
rcading. If necessary, use sims beiween the piston
and fixture.

Arrange the spindle speed for 125 w 200 rpm.
Use a suizible cuttingroil. Centralize the wol in the
top ring groove and advarce the ool toward the
bottom of the groove as close as possible without
touching iz At this point, sct the aucrometer on

hothe croove,

rough the piston

SLRVICE BULLETIN No. W-60

the cross feed at zero. This establishes the maximum
depih. Move the carriace 5o thut tie ool ouches the
rizht-hand side of the groove. Buck the ool out of
the groove and move the carriage approximacely 001

‘ich o the right, using the micromeier carringe stop.

Advance the ool into the groove unsil the zero cross
feed is reached. Repeat this operation undil the size
of the ring groove is cleaned up. ‘

Leave the tool set o its maximum depth. Clezn
up the opposite side of the groove in the same manncs,
mainaining the same maximum depth of the groov-
ing wol. Afrer the groove has been cleaned up,
check with the correct maximum limic gage. If the
gage passes thrcugh the groove, the piston is no
longer suitable fer service use. However, if the gage
does not pass through the ring groove, proceed (o
recondition, if necessary, the second and third groove
from the top, checking cach with the maximum limic

‘gage.

The grooving tool is w0 be ground enly on the top
and not on the sides. Use the checking gage to
insure the correct angle on the tool.

RECTANGULAR SHAPED GROOVES

If side clearance limits are exceeded when a .010
inch oversize ring is installed in a rectangular groove,
the piston must be replaced.

Rectangular grooves may be machined wich stand-
ard commercial cutting tools equipped to provide a
030 inch radius ac the filler. Hold the piston in the
lathe fxrure as described for pistons with wedge
shaped grooves.

The firal step is to break ail sharp corners lighty
before the piston is removed from the lathe.

WRIGHT AFRONAUTICAL CORPORATION
A DIVISION OF CURTISS.-WRIGHT CORPORATION
VWOCD-RIDGE, NEW JERSEY, US.A. oie
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TITLE: IDLE MIXTURE SETTING—

ADJUSTMENT OF
MODELS AFFECTED: Whirlwind 7 and 9

g«.‘fd

LE T F N

AERONAUTICAL CORPORATION

Bulletin No. W-61
Page 1 of 1

Date: July 11, 19456

Service Bulletin No. 536 which was previously cancelled is hereby reinstated
and changed to present an improved procedure for idle mixwre adjustment.

The carburetor idle mixture setting should be ad-
justed after each engine or carburetor change, when-
ever changes in airpost altitude or atmospheric con-
ditions require it, or whenever poor idling character-
istics indicate the need of mixmre adjustment.
Adjusiment of Idle Mixture Setting:

Adjust the idle mixture setting in the following
maneer after a thorough warm-up.

1. Wich the mixmure control in the "RICH” posi-
tion, adjust the carburetor throtde stop so that the
engine idles at 400 rpm. Speeds up to 600 rpm are

permissible but 400 rpm is preferred to give a more
ensitive adjustment.

2. Szt the idle mixwure adjustment to give maxi-
mum speed or lowest manifold pressure at this
setting.

3. Readjust the throttle stop to gein the original
rpm sewing and again set the idle mixture adjust-
ment to give maximum speed or lowest rmanifold
pfé’SSqu.

4. Reset the carburetor throtde stop to give the
minimum idle speed desired.

WRAGHT AZRONALTIZA COLPORATeNN
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WRIGHT AEROMNAUTICAL CORPORATION

TITLE: CYLINDERS—TESTING FOR CRACKS OR LEAKS IM Bulietin No. W-62
Pugz 1 of 1
MODELS AFFECTED: Whirlwind 7 ond 9 Date: July 19, 1946
The hydraulic testing and air testing of cylinders All checking of cylinder heads for cracking should
at overhaul is no longer recommended in checking be performed by careful visual inspection. If indica-
cylinder heads for cracks or leaks. Testing of this tions exist which to the eye seem doubtful, light acid
nature is performed at the factory during manufac- etching may be employed.

ture, thereby precluding the need for further testing
at overhaul.
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WRIGHT AERONAUTICAL TORPORATION

TITLE: SPACER, CRAMKSHAFT FRONT MAIN
BEARING—TIN PLATING OF

MODELS AFFECTED: Whirlwind R760E and 9735E

Bulletin No. W-63
Page ¥ of 1

Date: July 19, 1945

This bulletin supersedes Service Bualletin No. 453, dated February 26, 1941, o
include it in the new numbering svstem and to incorporace additional information.

It is the purpose of this bulletin to provide instruc-
tions for tin plating of crankshaft front main beering
spacers from which the tin plating is worn. Plate
only spacers which are in good condition or which
may be reconditioned by light polishing.

Tin Plating Instructions

1. Remove all carbon using a carbon removing
cleaner or by polishing with pumice.

2. Degrease using Permachlor or a similar com-
mercial solvent.

3. Electric-clean with a standard electric-cleanes
using the spacer as the anode. This will also remove
any tin which was on the part previously.

4. Rinse in clean hot water.

5. Rinse in clean cold water.

6. Dip in a cold muriatic solution, 15 percent by
volume, uatil all tarnish is removed.

7. Rinse in clean cold water twice.

8. Tin plare in an alkaline stannate buch using 9
10 1.1 amperes current per spacer. Use

Caprs et
W%

N

A DTSION

TAGHT CORPOIATION

SE, MEWOJERITY, GSA

to plate to .0003 to .0005 inch must be determined
by trial.

9. Rinse in clean cold water.

10. Rinse in clean hot warer.

11. Dry in a clean air blast.

The alkzline stannate solution must be 63°
79°C (145° to0 175°F) and is composed as follows:

Sodium Srannate

Caustic Seda

Scdinm Acetate

Hydrogen Peroxide
(1060 percent volume)

Water To make one gallon

15 ounces

1.25 ounces

2 ounces

1/16 fluid ounce

It is recommended that the alkaline stanoate solu-
tion be procured from a chemical supply company
and its swrength be meinwmined in accordance with
their inscructions.

If tin plating equipment is not available, the spacer
may be returped to Wright Acronautical Corpora-
tion for :
which
replace

g, or o new front main bearing spacer

heen tin phued roeny be procured for
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WRIGHT AERONAUTICAL CORPORATION

s

TITLE: CRANKSHAET—UNDERCUTTING THREADED Bullatin No. W-64
SECTIONS ON Page 1 of 1
MODELS AFFECTED: Whirlwind—R760E and R975E Dote: Ociober 22, 1946

This bulletin supersedes Service Bulledin No. 544, duted September 30,
1942, in order that it may be included in the new numbering system.

GEZMNERAL, Crankshoft
. . . \ Port Mo. A B
T() a\'()ld eXCeSSIVE Stress concentrations at th:-: Snﬁfp

(=
|
i
{
i
i

corners on the last threads, undercuts are machined 23}{9 875
behind all threaded seccions of crankshafts. 22”? 875 88

Crankshafrs noc provided with these undercuts 6'? 027 1.000 88
should be reworked as shown in the skeich. Rework 645@ 1.500 88
may be accomplished in a lathe. Cut the grooves 66943 1.000 58
only deep enough to remove incomplete threads. Do 68612 1.000 906
not cut beyond the diameter specified. Polish to re- 112016 1.500 88
move all tool marks and subject the part to 2 mag- 112150 L.500 88
netic inspection. 112363 1.000 88
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WRIGHT AEROMNAUTY

TITLE: DEFLECTORS, CYLINDER HEAD AlR—
CUSHIONED MOUNTING FOR

MODZLS AFFECTED: Whirlwind—R760F and R975

This bulledin supersedes Ser
ber 22, 1912, to include it
2

On the above engines, cylinder head air deflector
brackets are now attached to the cylinder head with
necprene grommet mountings.

To effece this chiunge:

1. Replace the present bracket with the bracket
155 embly sketched in figure 1. Atrach the brackers
to. the deflector with three 1/8 inch rivers, part No.
66019, and washers, part No. 27D139.

e Bl
in the new numbering

'I’“
La:

i T 8

ICAL CORPORATION

Bulietin No, W-65
Puge 1 of 1

Date: October 22, 19446

Herin No. 533, datzd Octo-
system.

2. To provide clearance for the new bracke, pro-
ale the first cooling fin below the attaching screw
boss.on the exhaus: 31de as shown in figure 2. Break
znd blend all sharp edges.

3. Iaszll the u‘ﬂcccor on the cylinder head, using
parc No. 35D7, which is 938 inch o.'“m‘l
‘ength, in place of the present screw, parc No. 35D13,
which is .781 inch overall leagth. Lockwire securely.
No washer s used with the new screw.

sCrew,

FERRULE 17515
—~- GRCMMET 2109-D-Uf
BRACKET H7514

M o DEFLEC
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WRIGHT AIROMNAUTICAL

TITLE: SPARK PLUG APPROYAL PROCEDURE

NODELS AFFECTED: Whirlwind R760E and RO73E

GENERAL

It is considered desirable to have the
engine manufacturer approve all spark
plugs prior to general use in his engines.
This applies not only to newly designed
plugs, but also to previously approved
plugs in which major changes have been
made.

So that the engine manufacturer may lend
full cooperation in supplying his approv-
al, he has established a course of action
believed to be acceptable to all con-
cerned. The procedure, currently in
effect, is outlined in this bulletin.

CONDITIONS

Engine manufacturer's approval of a

spark plug must be obtained prior to the
release of any publicity concerning the

plug.

The number of plugs to be submitted for
service testing, the model engines in
which the plugs are to operate and the
necessary operating time to complete a
service test must be determined by the
engine manufacturer. After service test,
the engines manufacturer reserves the
right to destructively examine ten per
cent of all plugs tested.

Approval of a plug does not constitute
a guarantee of the plug's performance,
and the engine manufacturer will not be
responsible for engine malfunctioning or
failure due to the use of a plug. Apgroval

of a pluz may be withdrawn, in winle or
in p=r.. at any time, when in the engine
manufzciurer's opinion, tha plug is not

performing as 1t should.
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Bullatin Ho, W-53
Paga | of 2

Data: May 15, 1543

The engine manufacturer also reserves
the right to determine when changes in a
previously approved plug warrant a re-
valuation of its parformance.

HEWLY DESIGAED PLUGS

A newly designed plug is submitted to
the engine manufacturer for preliminary
study prior to contacting any other party.
If it is consideresd to be potentially
satisfactory, he requests permission from
the Civil Aercnautics Authority to subject
the plug to a service test.

When Civil Aercnautics Authority's per-
mission has been granted, the engine man-
ufacturer notifies the spark plug man-
ufacturer that the plug may be releassd t'
Commercial Airlines for limited servie.
operation.

HOTE
A minimum of 250 spark plugs must
be supplied to ary one operstor
and the total aumbzr of plugs re-
leased rust rot exceed 2000,

Befors accepting plugs for service test-
ing the op

s

ator should centact the engine
manufactucrer to learn whethar or not he
has agreed to a test and in vhat modsl en-
gine the test should be conducted. The
engine manufacturer prorptly supplies thi
informaticn and, if the plug to b:
tried, furnishes the operator wig! Py
on which he ray raport the results of his
experienca,

oparator, the

Represents

the firus

ven follos its pro S
¢ -.ular plug change, the. cbtain

a




SERYICE BULLETIN 0. ¥-58

oaz average set of plugs for examination
fright Aeronautical Corporation.

iTig

by the |y

Mezanwhile, operation of the remaining
plugs continues, up to approximately 500
At each regular plug change,
onz represantative set of plugs 1s re-

hours.
turned to the engine mamufacturer.

At the conclusion of ths test, the

engine manufacturer, accompanied by the
operator's reports on the plug's per-
formance.

able information, the Wright Aeronzutical
Corporation either approves or rejects the
use of the pluginits engines. 1f aporoval
is given, the plug may be immadintely used
in any engines of equal or leowar sgpecific
poser rating as cempared to the engine 1in
he test was conducted. I approval
sitheld, tha spark plug manufacturer,

@sires, makes any recommends=d

73
v}
ja )

changss and resubmits the plug for ap-
proval. In this event, the plug may or
may not be approved without further
service testing. When further service
testing is required, the entire procedure
as outlined above is followed.
CHANGBES IH APPROYED PLUG3

If a previocusly apnroved spark plug is
to be altered in any way, the contemplated
change is discussad wich the enzine man-
ufacturer at the earliest possible time,
and, in any event, before co-ordinating
the change with anyone else. When the
change is of 2 minor nature, it is im~-
rediztely approved. However, when it is
felt the changz may have an vnevaluated
effect upon the plug, the enginz neanu-
factveer withdraws his approval wuntil
satisfactory results ave obtained througzh
service testing. In this case, ths plag
1s submitted to the sema procedurs fol-
lowed in obtauining approval for a newly

designzd plug.
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