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FOREWORD

overhaul or a tune-up, ir is necessary that your shop be equipped with proper tools,
equipment and mechanics who are thoroughly familiar with

Briggs & Stratton engine design and construction. With your
shop thus equipped, this book will S€rve as a guide in performing the various St€ps necessary to do a complete and
satisfactory job.

X

Before attempting an engine

b R A I

B

mple as possible, only the basic engine models are listed unless there js 2 difference
berween them and special models.

You will ind such special models listed separately in alphabetical order. Also, warch
for difference berween S and 6 digit type numbers of the same models. SR

G

ﬁé‘?;@-*
To mzke inspection of parrs stmple and accurate only the sizes ar which they should be rejecred’ate shown, This elim-
inates the necessity for figoring allowances for wear, etc., If a parr is worn larger (inside dimens

bearing) or smaller (such as crankshaf: bearing surfaces) than the given sizes, they should be
With new parzs.

¥ Ty
[
Ayl

YA W S L

T
.1 P2

ion such as magnero
rejected and replaced
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Always use plug gauges wherever possible to eliminate doubt and possible mistakes,
Iusrated in Chapter 12. You wil! notice that

You will find plug gauges. il- =
_ most plug gauges have three sizes—A, B and C. ‘The C end js used tg " S
check the old part and if it enters, the part is either out of round or oversize and shquld be rejected. The A and' B
ends sre used to check the new parts after installation. A should enter, but B should not. Special repair parts, valve' -
gu.des, valve seat i'ns_c'jr'ts, contact :p-r;‘,liﬂt Plunger bushing, etc., zre not listed in the regular Parts Lists and 'parz numb,é}%': ';
w1l be fourd only in this book. :
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The term “Inspect,” "Check,” “Test” 2nd Replace” are used as follows: 3
§

INSPECT—Visual inspection, look for s gns of wear, scoring, cracks, stripped threads, etc. e
L r - .:35
CHECK—Measure by means of plug gauges, feeler gauges, micrometer, scale, etc, N E
.‘

\ 4

TEST—Analyvze with Proper testing equipment. \ :

REPLACE—This usually means to take off the old part and reassemble it or replace with a new L

one. \

o) A
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% GENERAL INFORMATION AND RECOMMENDATIONS

Briggs & Stratton engines are of the same basic 4 stroke cycle design used in automobiles, aircraft, trucks and {racrors.
As the name indicates, there are four strokes to one complete power cycle:

IHTAKE STROKE COMPRESSION STROKE POWER STROKE EXHAUST STROKE

TIIT- 40

Fig. I—THE 4-STROKE CYCLE

a. INTAKE STROKE: The piston goes down, creating a vacuum in the cylinder which draws gas through open in-
take valve into the space above piston.

b. COMPRESSION STROKE: The piston comes up with both valves closed, highly compressing the gas into the
space left between the top of the piston and cylinder head.

c. POWER STROKE: At this point the magnerto sends h1gh tension current to the spark plug, firing or exploding the

compressed gas and driving the piston down.

EXHAUST STROKE: Exhaust valve opens and the upward stroke of the piston forces out all of the burnt gases,

thus completing the power cycle.

£

USE CLEAN GASOLINE

A good, clean, fresh, regular gasoline is recommended. A gascline of t0o high test may form a vaporlock in the fuel
line when engine gets hot. This interruprs the flow of gasoline and causes the engine to stop.

The use of highly leaded gasoline also is to be avoided as it causes deposits on valve seats, spark plug points and in the
cylinder head, thereby shortening engine life.

CORRECT LUBRICATION IS IMPORTANT

We recommend the use of Mobiloil “Arctic” or other high grade oil having a low carbon residue and a body not
heavier than S.A.E. No. 20 for operating the engine in temperatures of 32° and above. For temperatures below 32°,
use Mobiloil “Arctic Special” or other high grade oil not heavier than S.A.E. No. 10 W. Oil base should be ﬁiled to the

top of the filler plug after each 5 hours of engine operation.

OIL SHOULD BE CHANGED AFTER EACH 25 HOURS OF ENGINE OPERATION. In nnrm:ﬂ running of
any engine, small particles of mertal from the cylinder walls, pistons and bearings will gradually work into-the’ oil.
Dust particles from the air also get into the oil. If the oil is not changed regulurly, these foreign particles cause in-
creased friction and 2 grinding action which shorten the life of the engine. Fresh oil also assists in cooling, for old oil
gradually becomes thick and loses its cooling effect as well as its Jubricaung qualites. | '

Oil in the air cleaner should be changed every 25 hours of engine operation. Refill with clean o1l to the oil level mark *

Dirty operating conditions require more frequent changes. Under extreme conditions, oil should be changed hourly. .. e

CAUTION!

Exhaust gases contain carbon monoxide which is odorless and a deadly poison. Proper care must be taken to provide
efficient ventilation when running an engine indoors.

Fill the crankcase and air cleaner with proper oil before starting engine. See that oil level is maintained.

Do not fill the gasoline tank while the engine is running. Avoid spilling gasoline on a hot engine—this may cause an
explosion and scrious injury. |

§
:
1
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MODEL DATA

Each Briggs & Stratton engine carries 2 basic Model Letter or Number, such A, B, ZZ, 5, 14, 23, etc. This will e
found stamped on the metal nameplate., Engines having special features are identified by additional letter or numerals
affixed to the basic model letter or number such as AP, AR-6, 14FB. etc. For example: Model AR-G is a model A en-
gine with a 6-t0-1 gear reduction, 6H is a horizontal Model 6,

Use the same parts and method of repair as for the basic model, except where special instructions or parts are men-
tioned. The following lists explain the letter symbols used:

EXPLANATION OF LETTERS FOLLOWING EXPLANATION OF LETTERS FOLLOWING
BASIC MODEL LETTERS BASIC MODEL NUMBER
G-—Generator B—Ball Bearing
H—High Speed C—Automatic Choke
L—Aluminum _ D—Power Takeoff
P—Direct Crankcase Mounting Revolves Clockwise
R—Reducrion Gear F—Flange Mounting
M—Marine Conversion H—Horizontal
S—Suction Carburetor P—Fuel Pump
T—Marine Transmission R—Reduction Gear

S—Suction Carburetor

TABLE | - COMPLETE LIST OF BASIC AND SPECIAL ENGINE MODELS

BASIC 0 :
MODELS s% EE EﬁSLF UHHD% IEHLGS H?.‘lﬂ[l}SEchS S[;‘EIEEERIESLF ?fn%iﬁhi.es
A~ | AGR-4, AH, AHL, AHLP, AHP, S SC
AHM, AHMT, AHR-4, AHR-6, AL, ALP, T TA
ALR-4, ALR-6, AP, AM, AMT, U UR=2, UR-6
| AR—4, AR~6 W WA
B BH, BHL, BHLP, BHP, BHM, BHR-4, Wi WIBP, WR-6, WIPRI.6, WIPR6
BHR-€, BHLR-4, BHLR-6, BL, WM WMG
BLF, BLR-4, BLR-6, BM, BMG, D WME | WBG
BP, BR-4, BR-6 WM | walpP
FH FH | N
Fl Z ZH, ZHL, ZHLP, ZHP, ZHLR=-4,
Fd_ |FJI, FJ2 ZHLR—=6, ZHM, ZHR~4, ZHR-6
H HM ' ZL, ZLP, ZLR-4, ZLR-6, 7M
l B, IBHP, IBLF, IBP, IL, ILR-6 ZP, ZR-4, 7R-6
IMT, 1P, IR=6, IS, IPRI.6, |PR6 LT ZZ2L, ZZLP, 77ZP, ZZR
K KL, KLP, KLR—4, KLR-6, KM, KP, 5 59
| KR-4, KR-6 6 6H, 6HF, 6HFB, 6HS, 6HSF, 6S
L LA . 8 8FB, B8HF, 8R4D, 8R6
M MC, MB, MF, MH A 9 9B, OFB, 9FBC, 9FBP, 9P,
K NP, NR-2, NR—6, NPRI.6, NPRE .| 9R6, 9RED
N> |NSPRI.6, NSPR6 4| 14B, 14F, -14FB, 14FBC, |4FEPC
PB |4FBP, 14P, 14R6, 14R6D
E 23 238, 23FB, 23FBP, 23FBPC,

RC 25P, 23PC, 23R6, 23R6D

R L IR
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Chapter 1

TABLE 2 - OVERHAUL ARD TUNE-UP PROCEDURE

We recommend that the following procedure be fol lowed

1 aof courss
n gifferent cseauenc ¢ but
time increases efficiency.

The condition of the engine will

listed in the-Tune Up (see page )

s possible, ;

All steps

1S

may
determine what should be done, -
should be performed
listed apply 1o models indicated by an "x",

wee btelieve that performing the steps
not be necessary on every
Howewer,
in every case.

in overhauling all
that these operations be per-
in the same

3 )

The woerds, remove and inspect or reassemble, should® MODEL - -
be understood in each step unless another operation 9 N
 =uch ac check, testi or adjust is indicated. N 4 . 5- 1 NS
8 | 23{ZZ (B |6 |WI | A
DISASSEMBLY
o Alr Cleaner X % ¥ % X b4 X%
2. | Muffler (Remove unly when necessary) x | x | x |'x | x | x | x
2. | Fuel Pipe ) .o X X 3 X X
4.1 Fuel filter yoke-bowl-gasket-screen only X X X | % X
5.1 Tank cutlet assembly X
6. Air cleaner elbow or pipe » X X X X
i  7.| Carburetor and linkage % X X X X X P
i 8. Check space between upper and |lower bodies
| Check throttle shaft and bushing for wear x | x | x | x X
&, | Cisassemble carburetor . ¥ X X X X
fﬂ.} Spin flywheel tc check compression X X % X X X %
L f Spark plug. Adjust géﬁ, clean, lest P X X X X X x
. {Gap .025) ) B B N
{Z. ! Carburetor intdke elbow | x| x| x | x X
| 1Z.! Fuel tank. Remove from tank bracket only L% X X X X % | x
i . when tank is to be repiaced B
id. | Rope starter pulley X X X X
1= . | Biower housing x | x| x X X X X
/&, | Check air gap, armature to flywheel x| X X
17. ] valve cover X X X % X X | %
3. . Breather {Cevéf: strainer and moss only X X X 4 X X x
| cn O9—|4-23-—A-B-77)
1Q. | Cylinder head and shield ) i X P X X X X %
20. | Check tappet clearance X X X X X X
&) Rope starter pu:{EE' o Eams _ X X
22. | Flywhee| X P X X X X X
Z%. | Breaker point cover ) X % X X X X s
24. | Check breaker point gap. (Gap .020) For X X X X X X X
replacement of points see step 67 & 73]).
25. | Check point plunger hole. To rebush see X X X X X X
step 65. _ ) Sl | L
26. | Breaker box B o ) X
27.| Drain oil T Ll % 8 | & | x [ % [ %
28. | Base X X % | X X X
29. Mégﬁaniﬂaf“éoﬁe?ﬁb} pafié; tr: ] : D . . X | _ X
30. | Connecting rod and piston from engine X X | X | X X X X
31.| Check end play x| x| x | x [ x| x| x
32. | Test condenser. (To replace sce step 66 X X X X X X X
© r ? 2 ] = R —— T ey e il b g, S e i i e —
33. | Rotor . I D B D O
34, | Test coil. (1 replace sce step 7HhE 1 x| ] s
%5. | Test armature. (To replace sec step 641 1 X X% X X P I
36.| Coi!l and armature asseﬁEﬁy - x 1
37.| Back plate | T T o x] x| X
AE. GoOvVernor biade. (To Féﬁ?;ﬁé Ser sfbp 65 ) ¥ | * *
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TABLE 2- ~ OVERHAUL AND TUNE-UP PROCEDURE (CORT'D)

S p o sman . mmes

S S ————

The words, remove and inspect or reassemble, should MODEL
be understood In each step unless another operation 9
such as check, test or adjust is indicated. N |4 5 | KNS
8| 23 ZZ ] B 6 | Wl | A
59. | Magneto. Check bearing with plug gauge X P x | x P ¥
40. | Bearing support. First remove burr at
set screw hole and keyway on G- 14-23, X
Check bearing with plug gauge.
41, | Crankcase cover X X X
42. | *Crankshaft x | x| x| x| x| x| x
43. | Check crankshaft. (Crankpin, journals, X X X X ¥ X X
power take—off)
44. | Valves and springs %l X X X | X | X
45. | Cam shaft and gear X X X X X X X
4€. | Check automatic spark advance X
47. | Tappetls _ ¥ % x F oix pod ¥ X
48. | Cylinder. Check bore, bearing, valve % | W % | x b x ] X§ ¥
quides and seats !
49. | Cylinder from crankcase X f
50. | Disassemble connecting rod and piston x| x| x| x| x I x| x
51. | Check piston, rings, conn. rod, piston pin | x X X X X x
REPAIRS
2. | Clean parts P X X X X X X
CYLIKDER
53. | Hone cylinder bore to next oversize X X % X X X %
54. | Replace valve guide (intake or exhaust) X X ¥ X x| X X
556. | Install valve guide (intake or exhaust) . A ] ¥ e
hbt. | Reface valve and seat and lap. (One only, X ) S X P X x
Intake or exhaust - double for both)
57.| Replace exhaust valve seat insert X X ¥ X x X %
B8. | Install intake valve seat insert % X P X ¥ P X
50. | Replace cylinder bushing T X | x| x | x| x
60. | Replace oil seaﬂ:: “m_"_“"__“_"”_“ N % X i X X ¥ X
61.| Replace breather body a ) X X p ¥
MAGNETO o
62. | Replace magneto bushing and cil seal X X X X X X
€3.| Install breaker point p!unger bushing X X X X | X Y
64. | Replace armature and governor blade = | x x | x | x | x| x
65. | Replace governor blade - x X |
66. | Replace condenser X X o % | o X
67. Peplaﬁé“breaker po'n{ém'm*" - X 1 x X X - X
68. | Peplace ignition cable X x | x| x| x| x
CARBURETOR
69. | keplace throttle shaftlﬁuahjrga x X X X X
70. | Feassemble carburetor e Tl x| X x ¥
BREAKER BOX
71.] Replace breaker shaft X
72.| Replace EDﬂdEﬁS%f:: _m;t;;h;m.”_m_“",“ N X
73. ] Replace breaker points R o X
74.| Replace primary lead wire ) R x|

* On models AP-|-NP-BFB remove cam shaft and push cam
gear into cylinder pocket before removing crankshaft.
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8 TABLE 2 — OVERHAUL AKD TUNE-UP PROCEDURE (CONT'D)
The words, remove and inspect or reassemble, should MODEL
re understood in each step unless another operation 9
<uch as check, test or adjusi is indicated. N A 5 | NS
8 12322 B | 6 | WI| A
COIL AND ARMATURE ASSEMBLY
75. | Replace coil or armature or both X |
CAM GEAR - .
7€6. | Replace automatic spark advance weight X ;
and spring
REASSEMBLY
Reassemble the parts and make proper
adjustment in the following sequence.
77. | Cylinder to crankcase X
18. Tappefs X b b X X X X
79. | *Cam gear, cam shaft and plug X X > ¥ W X
20. | Crankshaft and bearing support or magneio X pe P X ¥ % X
with breaker plunger 3
g1. | Crankcase cover X X X
2. | Adjust end play with gaskels X X X X x | X X
2%, | Breaker box assembly b
G4. | Breaker point gap. Clean and adjust x | x | x | x| x | x| X
g%. | Piston, piston pin, conn. rod. Align. x |x Ix x| x| x] X
86 Rings P X X X X X X
87. | Install piston and connecting rod in X X p X | X X X
cylinder and spin crankshaft
ge. | Mechanical governor parts X X X X X
89. | Base X X X X
G0. | Base with 2 mounting SCrews . X X
G|. { Base with 8 mmuntiaé SCIrews X b
Qz Rotor %
3. | Back plate i X X | X
94, | Coil and armature assembly L X
g5. | Check rotor timing X
96. | Adjust rotor timing X
97. | Breaker point cover _ X X X X X X X
98. | Flywheel 4 X X X X X X
39. | Rope starter pulley - % X
100. | Adjust armature to flywheel air gap X X X
|01, | Check spark : - F X X X X X X X
02. | Adjust valve tappet clearance X | X X X X X X
103. | Vvalves, springs, retainers X X X X X X X
Recheck tappet clearanrce
104. | Intake elbow X o X X X
105. | Cy!linder head, cylinder shield, cylinder X P » X X X X
nead cover i . D
106. | Recheck spark plug gap. Assemble plug
with graphite on threads. Check compression X s X P X % X
|07, | Breather - X X X X X X X
108. | Valve cover X X X X P X X
109. | Carburetor and linkage _ x | x | x | x | x | x | x
1 10. | Pneumatic governor. Check and align P X X '
T1. | Mechanical governor. Check and adjust X X X X

T Om models AP—I_NP_ETB3 the crankshaft must be
installed before cam shaftl,
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TABLE 2 - OVERHAUL AKD TUNE-UP PROCEDURE (CONT'D) 7

The words,

remove and inspect or reassemble,

should MODEL

be understood in each step unless another cperation 9
such as check, test nr adjust is indicated. N 1l NS

2 B 23lzz) 8|28 Wi
REASSEMBLY (Cont'd.)
|12. | Blower housing X X X X X X X
|13. | Rope starter pulley X | x X
[14. | Fu€l tank X | X | x | x | x | x| x
115, | Fuel filter parts, screen, gasket, bowl, T T x| % %] ¥

yoke o

116. | Outlet assembly X |
117. | Fuel pipe X X % X X X
118. | Air cleaner elbow or pipe R Xx | x | x | X X
[19. | Muffler X X X X X x | x
120. | Fill crankcase with oil X 5 X X X ¥ | X
121, 1 Spray enéﬁne and assemble decals X X X X X X E X
122. | Start engine X X X P X X | ox
123, | Check spark ] x | » | x | ® | # ] ¥ %
124. | Retighten cylinder head screws AEIE I EEREEEIE
125. | Adjust carburetor x| x| x {2 x ;-xt
|26. | Set governor to correct engine speed X X X X ¥ ¥ rox
127.| Clean, fill, assemble air cleaner X X % X X X X

TUNE UP PROCEDURE

| The Tune Up consists only of the fifteen steps |istea below which includes no repairs. These steps
h:_app[y to all models except Step #2 which applies to Models N-8-9-14-23 only — Step #3 to Models N |
| WI-WMB-BS—6S only and Step # to N-NS-W|-WMB-55-65-8 only.

l.
2. Clean fuel pipe, fuel filter and tank

;“3;

e i

Inspect air cleaner.

on gravity feed system.

tank on suction feed system.

Clean fuel pipe, outlet assembly and

&,
9.
10. .
I1.
| 2.

|

|
i
|

Inspect condenser and breaker point connections. ;

Reassemb e parts except air cleaner.
Fill crankcase with oil

Start engine.

Check spark with tester No, MPJ-T7 while

4. Rock flywhee! to check compression. engine is running.
5. Test spark plug, clean and regap. 15, Adjust carburetor.
6. Check and adjust governor blade. 4. 5et govemor to correct engine speed.
Inspect breaker points and adjust to .020". I5. Clean, refill and reassennle air cleaner,
A
e

——

= e =
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TABLE 3 - TUKE-UP DATA

N T me—

S e B SE e Ty wm——
—— we— 1 ) g
y = e I i e p—

VALYE CLEARAKCE CARBURETOR ADJUSTMENT
ENGINE CHAMPIOK | AUTO LITE '
MODE L SPARK PLUG | SPARK PLUG TR AK S EXIAUS TUENS OUEY
- C o | MAX. | MIN. | MAX. | MIK. IDLE VALVE NEEDLE VALVE

A (5 Digit) g8 com * B7 * 007 l.oos | spog |.oo7 | 1/2 to 3/4 | to | 1/4
A (6 Digit) 8 com * B7 * 009 1.007 |.011].009 | 1/2 to 3/4 | to | 1/4
% (TPA Ex valve) | 8 com * | B7 * 000 L.007 |.016.014 | 1/2 to 3/4 | to | 1/4
B (5 Digit) 8 com * B7 * 007 .005 |.009].007 | 1/2 to 3/41 | to | 1/2
B (6 Digit) 8 com * g7 * 000 .oo7 |.011].009 | 1/2 to 3/4 | to | 1/2
B (TPA Ex valve) | 8 com ~ 87 | .009 [.007 |.016{ 014 | 142 to 3/4 | to | /2
FH 8 com ™ B7 * /16 (1/32 |.013 .01 None | o | 1/2
Fl g.com * B7 * 007 1,065 | ..007 .00 None 3/4 to |

F g com * | B7 " 0Ll |.009 |.021].018 ;  HNene | to | /4
B g com * Bz * 011 ].009 |.021.019 | None | to | 1/4
[=|BP J B ATF 009 :.007 |.016].014 1/2 to 3/4 oA L 179
K 8 com * 87 * 007 .00 1.015[.013 /2 to 3/4 | to | /4
L 8 com * B7 * 0l ].009 |.021}.019 None | to ¥ FAE
¥ g com > | B7* 007 1.005 | .009 |.007 None | to | /4
E; 8 com * B7 * 007 1.005 |.009 {.007 | /2 to 3/4 | to | _[71&
i N J 8 ATF 009 1.007 | .016{.014 | 1/2 to 3/4 | to | 1/4
|FE 8 com * B7 ¥ 3/32 (1/16 [ .0211.019 None 3/4 to | ;
Q g com B7 ¥ 007 1.005 i .00% [, 007 None 3/4 to | :
R g.com ¥ B7 * 007 [.005 §.009[.007 | }/2 to 5/4 | to 1 1/4
S 8 com ¥ i 007 |.005 | .009 |.CO7 None | to | /2
il g com * B7 * ,007 |.00% | .009 |.007 None | to | /4]
U J8 A7E | .007 005 [.0i61.014 | None ik o | 142
W g8 com * g7 * .007 |.005 | .009 1.007 172 to 3/4 | to | (/4
l J8 A7F .007 |.005 | .016:.014 Noneé | tc 1 /4]
W JB8 ATF oo07|.005 | .O16 .014 None - | to 1 1/4 )
 WMB 8 ATF 007 |.005 | .OIE.014 None | to | 1/4]
W )8 ATF 007 |.005 | .016.014 None | to | /¢
Y g com * i .011[.009 |.021i.019 None | to | 1/2
2 8 com * B - 003 1.007 | .016:.014 | 1/2 to 3/4 | to | 1/4
7 g8 com * B7 021 [.019 | .0ig:.017 /2 to 3/4 | 1o | /2
77 (TPA Ex valve) | 8 com ~ B7 021 L0191 02502 /2 to 3/4 | to | 1/2]
5o J8 ATF 009 |.007 | .O16 .04 None T 7 5 1 O
£5-6HS-6HSF )8 ATF 009 [.007 |.016:.014 None | to | /2
§H=6HF B ATF 009 [.007 | .016 .04 | 1/2 to 3/4 | 1o | /4]
g-8H-8HF J8 AT7F 009 1.007 | .01€6;.014 | 1/2 to 3/4 1o | /4
9 J8 ATF _009 [.007 | .01€].014 | 1/2 to 3/4 T to | /4]
g (TPA Ex Valve) J& ATF 009 |.007 | .O1G.017 1/2 to 3/4 [ to | /4
iy JB ATF —000.007 | .OI6[.014 | 172 to 3/4 B
14 (TPA Ex Valve) | J8 ATF 009.007 | .0i91.017 | 1/2 to 3/4 | to | 1/2
23 JB ATF 009 1.007 | .019].017 /2 to 3/4 f ey | 2
23 (TPA Ex valve) | J8 ATF 009 1.007 | .0231.021 | 172 to 3/4 i 1o 1 1/2
* champion No. 5 or Autolite BTLA are recommended for continuous heavy USE.
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another free manual from www.searstractormanuails.c

TABLE KO

Before sectting the engine speed,
type number is listed,
see Table 5 for Standard Speed Setting.

load is applied.

see if the type number
set engine speed at RPM indicaled.

is listed
T type number

4 - ENGIKE SPEED SETTIRGS FOR SFECIAL TYPE HUMBERS

in this tab

s not

e
!
i

a

isied

Lo
These speeds allow for a drop in RPM when the

TYPE RO RPH TYPE KO R P TYPE KO. RPH TYPE KO. R P TYPE KO. RP¥ TYFPL RO, kK Pri
20005 | 2050 25463 | 2200 95566 | 2450 203035 | 2000 205657 | 2800 | | 208088 | 2000
20015 | 2125 25465 | 2000 05581 | 2225 203040 | 2450 205659 | 2300 | | 208059 | 220

200181 2700 25567 | 2000 Q5583 1 2225 20304 | | 1850 206663 | 2000 208064 | 2200
20025 | 1950 25604 | 2200 9b608 | 1900 203043 | 2600 205675 | 2300 208065 | 2206
20058 | 1925 25605 | 2200 95834 | 2500 2033 14 | 3000 205676 | 2300 | | 208G6¢ | 2204
20080 | 2000 25606 | 1850 95853 { 2920 | | 202518 | 2000 205678 | 2640 | | 208068 | 2ige
20081 | 2200 25607 | 2000 95910 13300 | | 2035212000 | | 205683 | 2900 | | 2080€9 | 2200
20082 | 2000 25608 | 2200 95919 | 2400 | | 203527 | 3200 205754 | 2500 | | 208070 | 2200
20103 | 2225 25609 | 2000 95925 [ 1600 203528 | 2000 205755 | 3800 20807 ! | 2000
201551 2225 25612 | 2300 95938 | 2500 203534 | 3200 205772 | 2660 | | 208072 | 4000
20286 | 2225 25613 2000 95939 12300 203535 | 3200 | |*20B776€ | 4600 | | 208077 | 2201
205501 2600 | 1 256141 2000 9594€ 12500 | | 203536 | 3400 | | 205777 | 1900 | | 208080 | 2200
20361 | 2225 25622 | 2200 95965 | 2700 20354 ] | 2600 2056778 | 4600 20808% | 200r
203691 1925 25623 | 2200 Sh967 {2300 204089 | 2500 205779 | 4600 | | 206084 | 2200
202751 1950 26627 | 2200 Qb8 70 | 3300 205063 | 3800 206782 | 270D 20808 EGEZJ-'f:
20379 | 2225 25629 | 2200 95971 {2700 205G70 | 3700 205786} 2800 | | 208114 | 2o
20381 | 1900 25634 | 2200 95975 | 3300 205085 | 3200 | |T205789 | 4600 2081 (€ | 200
293871 2000 2564¢ | 2400 95981 12700 20509 | | 3700 206100 | 3300 | | 202117 i 260

204101 2500 25859 | 2075 96910 13300 | | 205099 | 3200 | | 206101 | 2700 | | 20811¢ 122,

204251 1925 60 150 | 2200 96¢ 1 | 12400 205113 {2400 | | 2061022700 | | 208122 i 1o,

20424 1 2600 60315 2700 96514 12500 | | 205114 | 3200 | | 206103 | 270C | | 208120 | jor

20425 | 2000 003211 2000 9€934 13300 206128 | 3200 206104 | 2700 208148 | joor
204841 2000 60595 | 3300 96940 | 2700 205141 | 4500 2061061 2700 | | 2081581 | 2000
205151 2600 | | 60654 2000 9694112920 | | 2051423700 | | 206106| 2700 | | 208:57 | 200

207951 2200 | | 60036 1925 96945 15300 | | 205186 | 3400 | | 206158 | 3500 | | 208158 | 200
20797 | 2000 60676 | 1950 96946C (2700 | | 205270 | 2630 | | 206160 | 3000 | | 208 i8¢ | 2050
20810 1850 607111 2000 201014 12200 205274 | 2640 206174 | 2661 ZURIET | 200
20811} 2300 | | 60825| 3200 | [ 201017 12200 | | 205279 | 3500 | | 20€180| 3500 | | 208 1€7 | 300
208 13| 2300 60881 | 2000 201019 {2700 205288 | 3450 206304 | 3800 20RITE | 2ane
208141 2300 | | 60906 1925 | | 201024 (3300 | [ 205305 | 2900 | | 206327 [ 3200 | | 208i7¢ 1 3200
Z0E 15| 2000 60940 | 1928 201625 {2200 205318 | 3200 206340 | 350D SO8 77 F-a‘}:
208 18 | 2200 60975 2200 ; | 201027 12100 | | 205505 | 2800 | | 206341 | 3000 | | 208176 | 272

268191 2000 950111 2600 | 201036 12200 | | 205507 | 3050 | | 206351 | 3302 | | 208180 | 20or
208201 1950 | | 95065 2125 | | 201043 1275G | | 205521 | 3200 | | 2063524200 | | 205 182 | (u=

20849 195C | | 95090 2000 | | 201516 11800 | | 205530 | 3800 | | 206359 | 4200 | | 208183 | 307:
20860| 2100 95158 3500 201520 | 200C 205534 | 3100 206360 | 4200 208185 | agon

2CE6 1\ 2100 | | 921701 300G || 201526 1200C | | 205537 | 3100 | | 20636 | 2000 | | 208187 | 224
20870 | 4200 CE204 1 2000 202013 | 2500 505562 | 2000 206363 | 2000 ZOB I8G | 2007,
20885 | 4200 | | 95208| 2225 | | 202G14 12300 | | 205563 | 2250 | | 206364 | 3000 | | 208190 | 204
20910 | 2900 9526 1| 3000 | | 20201512900 | | 205565 | 3500 206367 | 3500 | | 208199 | 200

20914 | 3400 95285| 2000 202C 16 {2000 205567 | 3200 206371 | 3000 208203 | 2767,
20933 | 2150 95293 | 2000 | | 2020222700 | | 50557 | | 2800 206372 | 3600 | | 208206 | 20

25030 | 4000 95294 | 2000 | | 202024 {2450 | | 205577 | 2000 206373 3600 | | 208254 | 205e
25046 | 4000 95302| 2600 202025 12000 205579 | 2000 2063575 | 2900 20825¢€ | 240,
25048 | 2500 Q5303 | 2225 202029 | 2700 205551 | 2000 206376 | 2000 I8 D€, 4 7:-.;::}{.
221771 3000 | | 953051 2600 | | 202034 12000 | | 205562 | 2640 | | 206378 2000 | | 208277 | Zic.
25226 | 3050 95306 | 2500 202035 | 2400 2056589 | 2640 206382 | 3700 SOB27 % 2::
25256 | 3200 || 95311 1700 || 202637 | 1900 | | 20559 | 2300 | | 206383 | 2000 | | 208277 | 3257
2b282 | 3800 95323 2600 202040 | 1800 205592 | 2500 206386 | 3000 ggggqgigaar
. 25300 | 3800 95340| 2600 | | 202094 | 2400 205593 | 2800 206464 | 2500 208264 | 2040
25305 | 2640 | | 95403 2225 202212 ¢ 3000 205599 | 2800 207010 | 3200 20828% Ef‘:l-:]:-',
25506 | 2880 | | 95430/ 2200 | | 202214 12000 | | 205600 | 3200 | [-207012| 3800 | | 2082871 |uo¢
25314 | 2700 954611 2500 | | 202517 | 1B5C | | 205605 | 2000 | | 2070153000 | | 208201 ! |a5s
25381 | 2000 Qh462| 2500 202522 % 3200 205608 | 2600 207016 | 3000 20830/ | narp
2542 1| 2000 Qbd6e7| 2100 202523 1 3200 205610 | 2640 207022 2450 2083 175 ;;5:!
25429 | 2200 95475 2300 202824 § 2600 206624 | 2300 207023 | 3000 06T |3 q,—ﬁ
25453 | 2200 95480| 2600 202526 | 2600 20R626 | 2900 207024 | 3000 20834 ;;;5_,
2545K7 | 2200 Qh4B6| 22258 202827 1 1900 2[}5627 2640 207 10€ | 2000 2OBEGY :Frp
25458 | 2200 05488| 2225 202529 | 3400 20663 | | 3600 207110 2800 208604 :.s_‘t:’"
25459 | 2000 95526| 2600 | | 202544 | 2000 | | 205634 | 3700 207119 | 2900 | | 2000€5| 2o5r
25460 | 2200 95528 2600 202549 1 1800 205635 | 2300 208055 | 2200 30006 nﬁﬂ::
25461 | 2000 | | 95561| 2600 | | 202553 | 1800 | | 205644 | 2640 | | 208057 | 2000 | | 20009¢] 300

(See Following Pege;
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TABLE U4 - ENGINE SPEED SETTINGS FOR SPECIAL TYPE KUMBERS (CONT'D)

F%TPE Hﬂ-? RPH TYFE NO. R P TYPE KO. R PH TYPE KO, RPH TYPE KO. RPH TYPE KO. RPH
it U0 ) 00524 12000 [ 302085 | 2300 | | 304285 | 2600 | [ 300166 3700 [* 306704 | 4600
_“fﬁﬁ:i‘?ﬂﬁl fhuifgi r?ffl ANZ0ET ) 2150 304207 | 2400 36G1E9 [ 2500 "306705 | 4600

o e A 00329 3000 || 302104 | 2040 | | 204789 | 2000 | | 306170 2650 | | *206707 | 4c00

P CO0 PSS L 2000 20335 | 3000 02107 | 2000 04098 | 2400 01731 3700 “*I0ETOUR| 4€.00

THHAC 22000 | 1 P00337 4 3000 | | 202108 | 2000 | | 204709 | 2400 200179 | 2000 TAOET09 | 4600
T AR 2300 | | 200342 13600 | | 2621131 195G | | 304203 | 5000 306164 | 3050 3067 13 4600
SIS | 2400 [ 1200348 | 2400 | | 302127 | 2000 | | 204304 | 2005 3060186 | 2600 3067 14| 4600
SOU OO 2300 | 1206349 | 1950 | | 302136, | 2206 | | 3043 10 | 2506 306187 | 2300 4067 15| 4600
ULinh 1 2000 [ 1200362 | 2000 | | 302136 | 2000 | | 30421 | 2500 306198 | 2400 2067 17| 4600
D076 1 2000 300376 | 2400-| | 302142 | 2500 204312 | 2975 306210 | 3800 5067 18 | 4600
WO/ 12000 | 1300385 | 2000 | | 304054 [ 2000 | (204332 | 1950 306219 | 3200 3067 19 | 4600
Q018112500 | 1300410 | 2000 | | 304089 | 2400 | | 304566 | 2000 306233 | 3200 306722 | 4600

_j-;-"glh‘?; 1925 f§?D4rJ 2250 | | 204 10€ | 2700 | | 304772 | 250% 306234 | 2000 307007 | 2800

poosw o | 5100 11500414 12500 | | 304114 1 2880 | | 304576 | 2500 306236 | 2500 307010} 2500

jff-'lﬁg-!ﬂuﬂ 5-00220 2000 | | 3041241 2200 | | 304578 | 2060 306247 | 1900 307013 | 2500
QL83 £ 2000 11300503 ) 2000 | | 304131 2000 | | 304580 | 2400 306252 [ 2400 308 105| 2300

- F;f‘;‘;: ii'?'?:' ;UD5G4- 1900 | | 204132 | 2000 | | 304584 | 2000 306255 | 2880 308130 | 2400
O 100199 12500 ;-QEEDE 2400 | | 304 124 | 2000 | | 304585 | 2000 306303 | 2400 308135 2400
O 129720 i;’:‘-{[} gou,ﬁo, 3000 | | 304135 | 2000 | | 30459 | | 2006 206304 | 3100 308145 | 2800
oy | 256203 | 2500 Q0517 1 1950 | | 304 146 | 2000 | | 304596 | 2300 306305 | 2200 308154 | 2500
C_U[f_':f’:f';-u:- 2000 | |300520 | 2475 3504147 1 2000 [ | 304597 | 2300 306312 | 2300 308161 | 2400
3.?;,‘:f,‘:fﬁD; .52{30 ;90512;.- 2500 | | 20415112100 | | 304598 | 3200 306314 | 2300 308 180 | 2590
ci;’;':ii’?;ff:“"m HDDE;J 3600 | | 304166 | 2300 | | 204602 | 2000 306315 | 2300 308211 | 2400
o | 294202 | 2500 ;mﬂﬁifigmmo 504186 | 2000 | | 204604 | 2000 306317 | 2300 308217 | 2300
e oG 2500 200547 12400 | [ 204192 | 2400 | | 304606 | 2690 306324 | 3500 308227 | 3000
’;::[ff?i'i‘i gggm 200550 | 3000 | | 204192 | 2400 | | 301607 | 2500 2063256 | 2300 308512 | 20C0
C)i%ﬁ?i}: i;uﬂ iDD§D| .2900 304194 | 2000 304614 | 2500 306326 | 23200 3085 |3 | 3000
4_:;';;_;;;1': jJED ;DG.J?& ,ELE-:} 304195 | 2400 304€21 | 2400 306327 | 2300 308522 2000
o 1220212 | 2500 | 1300559 | 2400 | | 304 196 | 2400 | | 304646 | 2000 | | 206330 | 2300 308528 | 2000
| 07216 12000 | | 200562 1 2400 | | 304197 | 2400 | | 304647 | 2360 306409 | 2850 308530 | 3200
+3{300217 [ 2000 | | 300564 | 2250 | | 304 199 | 2400 | | 304648 | 5000 | | 306514 | 2300 308523 | 3000
Lo j_Yvy<io | 1800 || 20056€ 1 1950 | | 304200 | 2000 | | 304€53 | 2400 3206515 | 3500 308539 | 2600
(O 2VV2 1252500 | 1300570 | 2200 | | 304202 | 2400 | | 304691 | 2400 306516 | 3600 308540 | 3200
Q| -0C220 | 2660 | 12300578 | 2400 | | 304203 | 2300 | | 304698 2500 306517 | 3600 308548 | 2400
0 SYY<eso | 2000 | 200582 | 2250 | | 304204 | 2000 | | 304704 | 2000 306522 | 2000 308563 | 2000
= Ef.‘iﬁf 1G00 200583 | 2600 | | 304205 | 2400 304780 | 2400 506525 | 3600 308564 | 23C0
;;;‘,‘:'“:‘3 1800 | 1300593 1 3600 | | 304207 | 2400 | | 304801 | 20060 306525 | 3500 308576 | 2600
;;Egigf* 2200 | | 3060597 | 2000 | | 304208 | 2000 304872 | 2300 306529 | 4600 508578 | 2700
3;5.;;:“5; 2500 | 130060C | 2500 | | 304209 | 2400 304873 | 2400 306536 | 3800 308881 | 2000
—; >9022€ | 2500 | | 300606 | 1900 | | 304210 | 2400 304876 | 1950 3206547 | 2700 308583 | 3200
1220229 1 1900 | | 300608 | 2500 | | 204211 | 2400 305101 | 2300 206548 | 4600 308584 | 2000
01300239 | 2000 | |300€10 | 1900 | | 304212 2000 | | 3051 10| 2206 | | 306549 | 3000 208580 | 3250
U—, ~0024€ | 3000 | 1200615 2600 | | 304214 | 2400 | | 305112 2205 | | 306555 | 3000 308597 | 220G
—| 200248 | 2500 | | 200628 | 2000 | | 2042 15 | 2000 305116 | 2740 306556 | 3000 208753 | 2600
‘%;E‘WE 2500 | | 200725 | Z€00 | | 304216 | 1900 305119 | 2800 30€557 | 2600 308754 | 2300
| 200250 | 2500 500734 | 2500 | | 304220 | 240C | | 305129 | 2700 | | 306561 | 3600 308758 | 3200
rcii‘.:“‘”f?i 2000 [ [2007326 | 2500 | | 304225 | 2400 305133 | 3300 306562 | 3600 308759 | 2000
—| 200253 2500 | 500749 | 2600 | | 20422€ | 3000 30531 1| 2400 306583 | 3600 308769 | 2600
&_;Duifd 41571 1300753 | 2500 | | 304227 | 2400 305312 | 2400 506593 | 3800 508778 | 3200
Q) >9C229 | 2500 | [300755 | 2500 | | 304228 | 2400 306109 | 2700 | | 306597 | 3000 308790 | 230C
@ 200265 | 2500 | | 200756 | 2500 304234 | 2400 206110 2200 306598 | 3600 308904 | 2200
tfgngg <200 | | 300801 | 2500 | | 304236 | 2400 3061 11| 2600 506604 | 3600 308906 | 3200
;_.;:'u’:gi’_: 5000 | 1300802 {1900 | | 204237 | 3100 3061 12| 3000 306606 | 3600 700639 | 3300
@) 2C0<€0 | 3000 1300804 | 2500 | | 304238 | 2600 30€6113] 2900 | | 306619 | 3600 700043 | 3000
_C;;:Dufgz 2500 | [300607 | 1900 | | 304235 | 2500 306119 | 2900 306620 | 3000 700045 | 2300
4(-:;,,@0,55,5 2500 | 300879 | 3000 | | 304241 | 2700 306121| 2000 | | 306634 | 2600 700046 | 2800
[ S00287 | 2400 [ 3011173000 | | 304242 | 2500 306123| 3200 306635 | 3800 700062 | 2900
%300292 2700 | | 301139 | 2900 | | 30424€ | 2500 | | 306126 2860 | | 306638 | 3000 701023 | 2800
200266 | 2000 | [301146 | 2400 | | 304251 | 2400 306127 275G | | 306645 | 2600 701029 {2300
360297 1 3000 | |201149 [ 3300 | | 304252 | 2200 306126 | 3700 | | 306650 | 2600 /01053 12800
5003001 2700 | |301152| 2400 | | 304260 | 2000 306131 | 2800 306654 | 3850 701058 | 2400
3003021 2900 | [301155| 2000 | | 304263 | 2000 306135 3060 ( | 306657 | 3850 702037 | 2500
2003031 3000 | |301168| 2900 | 304271 | 2400 306150 2400 306658 | 2600 702058 [ 2750
S00350¢ | 1800 | 301305 3300 | | 304272 | 2000 306 162| 2080 30666 1 | 3850 702518 | 3600
2COSU 71 2000 [ 1301307 | 2400 | [ 304273 | 2000 | [*%06153| 4600 | 306663 | 3800 102526 | 3600
5003121 3800 | (301312 2900 | | 304274 | 2000 306 155 3200 | “306702 | 4600 702528 | 2600
20051412880 | | 301318 2400 | 204283 | 2000 30€157{ 3000 |*306703 | 4600 702530 | 2600

*Place lower end of throttle link in outer

gqovernor lever,
FPlace governor

"*Place governor

¥ serial Numbers

spring in number 2 hole in governor lever.
spring in number 6 hole in gQovernor lever,
151868 o 19191 - 19193 lo 19169y -

hole in governor lever.

Prace governor spring in number ¢ hole in

Olherwise otandard,
19200 to 19213 - 19215 to 19237,

Sel a2l 2906 RPM.




The engine speed should be set to the RPM shown in the "Standard Speed Setting™

TABLE NO. 5 - SPEED SETTINGS FOR STANDARD ENGINES

column unless otherwise noted in Table 4 or requested by the owner.
setting allows for a drop in RPM when the load is applied,.

For illustrations of carburetor and governor hookups see the Figures listed.

The Standard Speed
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[
; 5 DIGIT TYPE NUMBERS 6 DIGIT TYPE KUMBERS
E STANDARD STANDARD
-. MODEL OPERATING SPEED | DLE OPERATING SPEED IDLE
SPEED RANGE | SETTING | spppp | SEE SPEED RANGE | SETTING| sSpeep | SEE
g R.P.M. KO LOAD [ wo.LoAD| FIG. R.P.M. NO LOAD | Ko LoAD| FIG.
] A 2200-3200 | 2400 1400 70 2200—-3200 | 2900 1400 7|
?E AGR-Y 500-600* 560* 350* 70
.- AH-AHL-AHLP-AHP | 2200-3200 | 2900 1400 70
S AHM=AHMT 2200-3200 | 2900 | 1400 | 70
A AHR-4 550-800* 750* 350 70
o AHR-6 370-530* 483* 235* 70
S AL=ALP-AP 2200-2400 | 2400 1400 70 2200-3200 | 2900 1400 7 |
- ALR-Y4 - AR-Y 500-600" 600* 350* 70
. ALR-6 - AR-6 330-400* | 400* | 235*| 70 365~-530% | 483* | 235%| 71
- AM=AMT 2000—-2400 | 2400 1400 70
®) B-BP 2300~-2700 | 2700 1400 |72 to 77 || 2200-3200 | 2900 | 1400 [72tc77
O BH BHL BHLF BHP | 2200-3200 | 2900 1400 |72 1077 || 2200-3200 | 2900 1400 |72 to0 77
(O BHM 2200~3200 | 2900 ldpn; 12 10 77
e BHLR-Y - BHR~4 750-900* 750% 350% {72 t0 77
4 BHLR6-BHRE 500-600* |  483* | 235" [72to 77
(O BL-BLP 2300~-2700 | 2700 1400 |72t077 || 2200-3200 | 29060 14C0 (721077
2 BLRY~BR-Y 575-675” | 675% | 3807 [72t077] 550-800" | 725" | 350 172%t013
; BLR-6 - BR~6 380~450% 450* 236172 t077] 365-530F 483* 2367 781y 7
= BM-BMG 2300~-2700 | 2700 1400 |72 to 77| 2200-3200 | 2900 1400 172 to 77
e FH 1760-1800 | 1950 1400 78
; FHI 1750~1800 | 1950 1400 T7
= Fl 1756-1900 | 2100 1400 79
o FJl 3000—4000 | 4000 1400 70
o FJ2 1800-2400 | 2400 1400 70
- H=HM 1760~-2100 | 1950 1400 |, 80
‘g [ 2600-3600 | 3300 1750 |82-83-
c g7-88-£9
© | IBHP 2100-3600 | 3300 | 750 8|
oy [B-1BLP 2600-3200 | 3100 | 1750 51
Q- |BP-1P 2600-3200 | 3100 1760 | 8] 2€600-3200 | 2900 1750 | &
@ IL 2600-3200 | 2900 1750 | 8l
U= " | ILR6~IR6 435-535* 483% | 290 | 8| 430-670" | 483" | 290*| s
feo o L INTEG 2600~-3200 | 3100 1750 8 2600-3200 | 2900 | 1750 | &f
b T [625-2250% | 2062* | 1100°| & |
o 4] _JPR=BFLs s i 433-600* 550” 290* | 8gI =
& | IR-23a it v | 4300<1600% 1550*\] 875 gl 1300-1800% | 1650* 875%| 8l B
M e LIR-GE:. . |7 435-535% 483* 290 | 8l _.J 430-600" 550" 290" | 8l L
= e 2600-4200- | 3600 1750 1
Sod s FKEKL=KLP=KP: i | 2300-2700 | 2700 1400 |72 1077 || 2300~2700 | 2700 1400 |72 to 77 1
'KI.R-‘FEIR-I;% £ :575-675* 700" 350* 121077 || B575-675* 700 350* |72 1o 7~
| KLR=6=KR=6i = | © 300-450" 443* 235% |72 1077 || 290-450* 44 3% 235* 1210 77
M R e 1< 2300-2700 | 2700 1400 1721077 || 2300-2700 | 2700 1400 |72 1077
L=LAS R |5 1700 1900 1950 1400 84 |
MoMG G 1351800-2400 | 2400 1400 70 E
MB=MF= =2 1800~2400 | 2400 1400 85 |
MH .. ¢t 0«1 -3000-4000 | 3900 1400 70 ‘J

- (522 Following Pose;
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another free manual from www.searstractormanuals.col

TABLE NO. 5 - SPEED SETTINGS FOR STANDARD ENGINES (CONT'D)
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| 5 DIGIT TYPE NUMBERS 6 DIQIT TYPE NUMBERS

R — operaTiNg | SKHOARDT e - OPERATING  [° GioeD | (DLE -

: SPEED RANGE | SETTING SPEED SPEED RANGE | SeTTING. | SPEED

: R.P.M. | HO LoAD | No Loap| F'& R.A.M. | KO LOAD | No roap| F'®

- AP 2600-3600 | 3300 1750 | 83-86 to 90
HP2=1.6 | 6265—2250* | 2060% | |100* 83-86 to 90
NPR-6 433-650* 550* 200% 83-86 to 90
H2-2 T | 300-1800* | 16507 875™ 83-86 to 90
NR-6 435-670% | 583* 200" 33-86 to 90
NS 2200-3200 | 3300 1750 08
NTPR=1.5 | 380~-2000* | 2060* 100" 98

X7 PR=6 e L 366-533* 550* 1==_29qj 98

5 2100-2300 | 2400 1400 | 90 [

0 1700-1900 | 2000 1 400 9 |

. 2-R%C 1800—-2400 | 2600 1 400 92

3-307 1700— 1900 | 2000 1 400 93
H ‘ 1700~-1900 | 2000 | 400 70

TEA 1700=1900 | 2000 | 400 85
i = 2200~-3200 | 2900 1760 | 94-95
Uz=2 . | 100-1600*| 14507 875% | 94-G5

e 36E-530" 483% 290 | 94-95
Wk T 1800-24C0 | 2000 1 400 G2
T 2300 2500 1760 | 96-97 || 2300 2500 1750 | 96-97
A1 -WI1gP 2200-3200 | 2900 17650 | 96-97 || 2200-3200 | 2700 1750 38
#iPR~1.6 1380~-2000%| 1688* | 1100 08
4 PR-5 366-533% 450* 290* 98
o 2250-2800 | 2250 1750 | 96-97 ‘

AT 2250~-2800 | 2250 1750 | 96-97 || 2200-2800 | 2250 1750 | 96-97
WHG 2300 2500 1750 | 96~97
=AML P | 2106-2500 | 2500 1750 | 96-97 :
#3=5 |  365-530" 458* 290% | 96-97 383-533" 4837 290%| 96-97

i | 1700-1900 1950 1400 99

1-ZL-ZLP-1P | 2200-2600 | 2600 1400 |72 to 77 || 2200-3200 | 2900 1400 |72 1077
TH=7HU=ZHLP=ZHP | 2200-3200 3100 1400 |72 to 77 || 2200-3200 2900 1400 [72to 77
7HLR~-4 - ZHR-U 550~-800* 775* 3E0%(72 to 77 550-800% 725F I50%1 72 to 77
ZHLR=6 - ZHR-6 370-530" 15" 2357 [72to 77 || 370-530" 483* | 2357|7210 7]
7PM 2200-3200| 3100 1400 ] -
JLR-4 = ZR-Y4 550-630" 6507 350* |72 to 771 550-800° 125" 350%|72to 71
7LR-6-"IR-6 360—-430% 433%* 225% |72 to 77 3€5-5307 4837 235* |72 to 77

. IM=INB- 2200-2600 | 2600 1400 | 72 to 77]| 2200-3200 | 2900 1400 |72 to 77

| 27-2IL-7ILP-7ZP | 2200-3200 | 2900 1400 | 72 to 77
Z717-6 365—-530" 483* 230 %L T be 77
5 2600-3600 | 3300 1750 | 82 to 89
55 2200-3200 | 2700 1750 | 102-103
55 2200-3200 | 3000 1750 | 102-103
&5H-6HF-GH=8HF 2600~-3600 | 3300 1750 | 106-108

3 2600~-3600 | 3300 1750 | 86 to Q0
9 e 2200-3200 | 2900 1200 | 100-101
276 . 3R—-H33% 483% 200 100=-101
I - 2200-3200 | 2900 1200 | 10010 |
{4R6 . Y S e 4837 | . 200%] 100-10]|
13 ) 2200-3200 | 2900 1200 | 100-101
2386 o 3A5-533" 483" 200" 100-10
§HS-6HSF ) - - ITz200-3200 | 3000 1750 | 104- 108

|t is

*This indicates the speed at power take-off side on gear reduction models.
follawing the engine

standard. -

L2522,

moule |

letter,.

Fngine speed on magneto

bhae

/4 or |/6 of engine speed as indicated by the numeral
side I3

SAme as
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Chapter 2 15
IGNITION

Briggs & Stratton ignition systems may be divided into four general groups which are similar in many ways.

1. TYPE A. Used on Models A-B-H-K-Y-Z-ZZ. Se¢ Page. 18

2. TYPE FH. Used on Models FH-FI-FJ-L-M-PB-Q-R-S-T-W’. See Page 20.
5. TYPE N. Used on Models 1-N-NS-U-WI-WM-\WMB-5-6-8. Sce Page. 21.
4. MAGNEMATIC. Used on Models 9-14-23. See Page. 23 .

Current 1s produced by a coil, condenser, breaker points and rotating magnets and is conducred into the firing chamber

through the ignition cable and spark plug. It is important that all parts be in good condition, correctly adjusted and
properly connected to assure a good spark.

SPARK PLUG
The plugs recommended for Briggs & Stratiun engines AT
are listed in Table No 3  and should be installed H{{

unless special engine use requires a plug of a different
hear range.

To Check Spark Plug |

Clean spark plug and set gap to .025”. Fig. 2. If a sand
blaster is used to clean spark plug, be sure to clean the
inner side of the electrode with a point hone or sand
paper. If electrodes are burned away, or if porcelain is
cracked, replace with a new plug of the proper heat range.
Before assembling the spark plug, place a little graphite
grease on the threads to prevent sticking.

ZIoe-49
025" QAP
[
VN
')
222L7- 4%
FIG. 2—-CHECKING FOR SPARK GAP
Model FI
Check the spark plug firing hole in the cylinder head. Zin2- 43

If the hole is larger than 14", instal] a spark plug nipple,
Part No. 67773.

To Check Spark, Engine Not Runnin

FIG. 4—CHECKING SPARK
To Check Spark with Engine Running

It is easy to check the spark when the magneto is
assembled to the engine. Remove spark plug. Hold spark

e Gy - _tester No. MPJ-T7 on cylinder head with a single elec-

trode grounded. Fasten ignition cable to double electrode.
Fig. 3. Spin flywheel vigorously. Spark should jump
the .166" gap steadily, The spark may also be tested by
holding the end of the ignition cable about 14" from
any metal part of the engine and spinning the flywheel.
Fig: 4. However, this test is not very accurate unless the

cable is held steadily at 14” from the engine while
spinning flywheel.

All Models Except 9-14.23

With thie-spark plug nut removed and the engine running.
hold spark tester in the ore hand and grasp ignition
cable with the other hand. Do not touch the metal terminal
on end of cable. Then quickly lifc the ignition cable
from the spark plug: ground single electrode of tester

to spark plug screw and hold cable terminal to the con- .

nector of double electrodes on. tester. Fig. 5. The spark

should jump the 166" gap without missing and the
engine should run steadily.
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. ~ IGNITION (Cont‘d.)
e i housing on the fudl ank side so that the rod passes be- o
-~ = =7 o it SERERSIRESIEE tween fins on flywheel. This will lock the flywheel so that '

' ;" i ,‘ﬁ the flywheol nut may be loosened. Fig. 6.
iy N N "\ . Models 9-14-23-K-Z-2Z
S

Kemove the two cap screws thar hold starter pulley 1o

|
{ o g™ 4
f' ;.i"‘" = \:I.E-E the flywheel, Blower housing can then be removed.
! —_—
g FLYWHEEL
| Y e & i N The Aywhecl ost modcls is locared on the crankshafi
! _/ .1_,‘ — I‘L ywheel on m,ﬂ, modcls 1s | ca _: & Lr‘ :
| — ‘-' . with a soft meral key. It is held 1in place by means of a
f ~LL. ) -s taper fir ahd a nur on rope starter engines, and a pinion
3 ; ¢ k starte 'ines, flywheel key
—— \K_\\\ s gmrr on most cran_ 15r rier engines. The fyw ‘IE{. ey must
be in good condition to assure proper location of the
I'IG. 5—CHECKING SPARK Aywheel for ignition purposes. DO NOT use a STEEL

key under any condirtions. Use only the soft metal key

Models 9-14-23 s :
‘ as originally supplied. The keyway in both flywheel and

The running spark on these models should be tested by

, _ ) crankshaft should be in good condition.
using a new spark plug with a .050” gap at the electrode. & -

It the engine will start and accelerare properly with this To Remove The Flywheel &
050" gap, the spark is sartisfactory. Do not use spark First, remove the locking plate, if any, then loosen the 1.,
tester MPJ-T7. Also, do not overspeed the engine while flywheel nut or pinicn by using a block of wood to keep
checking the spark. * the flywheel from turning as shown in Fig. 7. Remove
nut, Jockwasher or nut lock, and starrer pulley. Reassemble

BREAKER POINT GAP nut until it is flush with the end of CIaEkShjft, then strike

Yhe point gap on all models is .020” Points should be end of crankshafr a sharp blow with a babbitt or rawhide :_-;:.
clean and line up s.quarEI}-“ hammer to jar flywheel loose. j
BREAKER POINT TENSION

Models A-B-H-K-Y-Z-ZZ, 16 1o 20 ozs. To adjust -

sec page. 18

Models 9-14-23, no adjustment possible.

All 2" bore models and Model 8, 12 to 16 ozs. To
adjust see page. 21.

@
CONDENSER e
The capacity of all condensers is .16 to .24 MFD. | §

BLOWER HOUSING . e

FIG. 7 — REMOVING FLY W HEEL

R R

To Remove Blower Housing
The blower housings on most models are easily removed, >pecial instructions:
bur on Models 9-14-23 and rope starter Models A-B-K- Models A-B 3
Z-77, the rope starter pulley must be removed before Use fiywheel puller No. 29157 to remove flywheel. Fig. 8. *
the blower housing as follows:
Models A-B

Place a rod or punch through the 34" hole in the blower

182 1-110O

FIG. 8 — REMOVING FLYWHEEL

Models [-N-N5S-U-WI-WM-WMB-WMI-5-6-8
The nut on most of these engines has a left hand thread.
dhbzods Use flywheel holder No. 61741-T19 while loosening nut.

Fig. 9.

Tt o [ Pl
e e S A e

i1® SOCKET WRENCH

FLYWHEEL
- PULLER

FI1G. 6 — REMOVING FLY WHEEL

F e
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IGNITION (Cont'd.)
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= E:j

v

~— BOLDIW. WRENCE £17hk1-T1o

R4 -4g

FIG. 9 — REMOVING FLYWHEEL

Models K-Z.ZZ

Place a rod or punch into the hole drilled into rim of fly-
wheel to prevent 1ts rurning while Joosening nut or pinion.
Usc flywheel puller No. 29020.

Models 9-14-23

Remove fiywheel nut. Be careful not to damage the starter
pin on the flywheel. Use flywheel puller No. 291547 tw
loosen flywheel. Fig. 8. It is not necessary 1o remove fly-
whee] to adjust or replace breaker points or condenser.
Models H-Y

The flywheel is mounted to the crankshaft with 2 bolt
and nut. Remove the srarterljl_éﬁ;%f;"'pedal, or pulley, and
the blower housing. Loosen flywhéel nut and bolt so that
you can remove starter clutch “asséembly. Mark fiywhecl
and crankshaft on the bolt head side. The flywheel hub
has two shoulders, the one ori the 'bolt head side is higher
than the other. Remove nut and bole. Use flywheel puller
No. 29593. Fig. 10. TR

e
|

FIG. 10— REMOVING FLYWHETL

. - To Assemble Flywheel s

=+ =t Thoroughly clean taper of crankshaft and flywheel. Inscid

T oy iy _%
i . . 3
A, T
5 . Fe Ly g e
E '
o -
T =

Wﬁ;&%ﬁ Ejilﬂ'lf‘l‘ﬂ] key into crankshaft keyway, then assemble fly.

o s = wheel, Be sure the key stays in place. Then assemble starier

e B ]

v o0 g Epulley, Jockwasher and nue, or starter pinion, and lock a

. .- required. Tighten sceurely.

L0 . ibetes Special: instructions:

#570 Models I-N-NS-WI-WM-WMB.-WMI-5-6.8

oo T Assemble flywheéel first, then insert soft metal key. Usc

I.'1.'[.‘-.-.‘;'_'.5Hﬁhéﬁ]"._.hu]ﬂﬁn No.  61741-T19. On engines used for

scooters, place a little grease on the inner side of the
clutch housing to prevent shearing the tangs on the hous-
ing lock. Fig. 11.

HOLDING WREWCE ~
27031545 |
g

FIG. 11 — REMOVING FLY WHEEL

Models 9-14.23 e

Assemble flywheel with starter pin in 10:30 o'clock pos:-
tion as shown in Fig. 12. This will bring starter: crank
in bottom position for easy starting, This setting ma be
changed if the owner desires a different starting positiorn

10:30 0'CLOCK
POSITION

WOOD BLOCK.
1 L4

FIG, 12 — ASSEMBLING FLYW HLLL .
Models H-Y

Reverse removal operations but be sure the head of bob
goes on the side of fiywheel with the high shoulder

To Repair Flywheel Mounting Hole on
Models H-Y

If the crankshaft exrension 1s morc than 001" undersize ¢

less than the low limit of 936" on 75% of s suifze,
the crankshafe must be repliced with a new onc, A oo
fiywheel fit on a new crankshaft also indicates fiywhed!
replacement is necessary.

To check bolt hole, file roughness from both edges of
bolt hole in crankshaft. Insert new flywhecl bolt in crank -
shaft bolt hole before the fiywheel is mounted. 1f the bol:
enters bolt hole with either a press or slip fit (withow
side play) it is not necessary to ream bolr hole. Howeves.

17
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18 | IGNITION (Cont’d.)

H the flywhee) boh hole in the crankshaft is worn cpe-
shape, ar af boli fus Jooscly, the hole in both flywhed]
aned crankshafo must be reamed oversize for oversize ol
No 91681 To do this, assemble retine chip and Aywhed

10 crankshafr

and rearn all holes in one

Operation  as
shown in Figo 13 The latest type oversize ﬂ}'ﬁhc{l bali
No. 91681 has an (0. S. stamped on its head. The early
type can be adentificd by the painted red Iu:.ni If an

oversize bol s Joose, worn parts must be replaced,

E
Ll Dl #
( i-—-FI.ﬂ.FEEn €1250-T7
E;;ﬁ EXTEXZIOR |
7

)

.I'

B e e T L S—

EOCET]

THI-49,

FiG.

13 — REAMING FLYWHEEL HUB
IGNITION CABLE

The ignition cable must not be oil sozked, deteriorated or
broken. These conditions will ground the spark. The end
of the cable must be securely bent around the high ten-
sion rerminzl of the coil, bur should nor be soldered 1
the terminal,

Models 9-14-23

. Ihe cable on these models 15 a parc of the coil 2nd canno:

be removed. Should the rerminal break off, the cable is
long enough to replace with a new terminal.

MAGNETOS USED ON MODELS
A-B-H-K-Y-Z-ZZ

To Adjust Breaker Points

Before adjusting the point gap. the points should be lined
up squarely with the proper tension. Loosen the spring
bolt 2nd move point spring until points are aligned. Then
retighten spring bolt. To adjust point wension, turn crank-
shaft undil points open to widest gap. Loosen block screws
and move the block until a 1,167 gap is obtzined berweer
the breaker spring and the rounded end of the block. Fig.
14. Hold in this position while retightening block screws.
This should give o poine tension of 16 10 20 ozs,

Loosen the jock nut to adjust the breaker gap. Turn screw

pont unil 020" gap is obtained. then retighten lack nut.
Fig. 15,

To Replace Breaker Points

If either point is burned or pitted they should be replaced

as a sct. After parts are assembled they should be ad-
justed as shown in Fig. 15.

COWTACT SFRIKG

,.--"""'_F.:'H_.'r__.__‘._-:—-:"_"“j

/ E /16" GAF Bi TW{{K
~COMIALT BLOCE Awy

_-"""‘_.---‘- -

e CONTACT
SPF (R

/ N & BOLT
2178 -ac . =3

FIG. ;g — ADJUSTING POINT TENSION

PLUNGER
ASSENBLE
BEVELLED
EDEE DOwn:

COKTACT POINTS

227547

FIG. 15 — ADJUSTING BREAKER POINTS

To Check Breaker Plunger
Replace breaker plunger if a .020” point gap cannot b

obraineg. 5
To Replace Condenser L
2 y 1 5 i

The condenser wire, and armature wire on older mode) e ]
engines were soldered to the breaker spring. On later k-
models the wires arc fastened by means of a clip assembled
to the bai Fig. 16. . =
AR\
ﬁﬁ:

FIG. 16 — REPLACING CONDENSER J{;_'

To Replace Armature
Remove armature wire from breaker spring. and ignition
cable from secondary terminal in coil. Unscrew the two 3
armarure mounting screws and pry armature Joost with a g ;
screw driver. Mount new armature in same position as &
the old onc and tighten in place with two mounting

L
s

gL g

b sl

F e T —
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IGNITION (Cont'd.) 16 |

R e e e
1 (R 3 LT .'."\-"'-i

screws. Fasten armature wire 1o breaker point, Push end the plunger hole. On early models, bushing Nao. 63704 i f
of ignition cable through terminal on coil and bend wire will extend 14" above the boss in the magneto plate, bur A
firmly with ncedle-nose pliers. Fig. 17. on the later models it will be even with the top of boss
a ; s |
N - On early modcls the boss 1s 25™ high. On late models the :
IGRITIN (AR | N e R g : : 8
boss 15 14 high., Fig. 19. f
MOLUTRT 1K ' ?
c ) I'E
CONTACT !:mr- ARMATURE f el BUSHING :-
A FLUSH WITH B
VIERATION BOSS i §:
LOGHT — 1rﬂ
) ZBI1-10d
0
| sy FIG. 19—INSTALLING BREAKER POINT BUSHING
TERMIRAL
[ On engines with vacuum breathers, a by-pass hole is pro-
'- vided which slants upward from the oil grogve just in-
b GO e side the oil retainer to the conract plunger hole. Fig. 20
Atrer a new bushing has been installed, this hole must be
| drilled out with a 5/32” drill before bushing is reamed
Afrer bushing No. 63709 is in place, it must be reame.
il — with a reamer, No. 69832-T3-22, to assure a free fit fo:
FIG. 17 — REPLACING ARMATURE the contact plunger. Before reassembling magneto plitc

to engine, be sure the o1l rerurn hole and bearing is clear
and the oil valve is in working order. Assemble poin:
plunger with the bevelled edge at the recess down. Fiz
20. Discard old style plunger and replace it with No
(65414 new style plunger.

To Check Breaker Plunger Hole
The breaker points and plunger must be removed in order
to check the plunger hole. If the flat end of plug gauge
No. 69821-T3-32 will enter, the hole i5 worn and a bush-
ing No. 63709 should be installed. Fig. 18.

5/32" Dlk.

To Install Breaker Plunger Bushing 3
Remove o1l valve from magneto plate. Remove contact HOLE
block assembly, then loosen armature screws and pull
armature away from the magneto plate. Ream plunger
hole with reamer No., 69821-T3-2, Reaming can be done
by hand or in a drill press. It is important that the reamer
follows the old hole. Fig. 18.

OLD STYLE NEW STYLE

.

\ O
!. ZBI10 -100] !
/ E:yjﬁ N FGE-IETALING BREAKER POINT BUSHISY
] :l REAMER lr:

s A To Remove Breaker Plunger Bushing
69821-13-12 If the magneto plate has been repaired and a plunge: .!
Bl bushing installed, or if originally equipped with bushing &

it will be necessary to turn driver No. 69821-T3-12 a :

shown in Fig. 21. The driver may then be used eirher ©. *

remove the old bushing or insert the new onc. However

in this case, care must be raken not to drive the nev ¢

another free manual from www.searstractormanuals.com

bushing in too far.

*» _ 69821-T3-12 2
..- : o ;}}:1{ ;:2:1}.-“; . i_—.:,.
.. FIG,18—INSTALLING BREAKER POINT BUSHING = 2613100

*ﬂAfterrEﬂmmg, press in bushing No. 63709, using driver FIG. 2I—CONVERTING DRIVER *
"R NF};"GQ_&Z'I_-TI%-H, When pressing the bushing, No. 63709, To Replace Ignition Cable . '
““into the plunger hole, BE CAREFUL NOT TO PRESS
THE PLUNGER BUSHING INTO THE MAGNETO
BEARING, as this would cause oil pumping through

Assemble No. 66128 rubber washer to ignition cable sv 7
it will be against the magneto plate on the outside. Fig
22, Il 3. This is to prevent water from entering the

=
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IGNITION (Cont’d.)
magneito. Push sgnition cable through the hole in mag- MAGNETOS USED ON MODELS
neto plate. Loop end of cable through hole in terminal FH-FI-FJ-L-M-PB-Q-R-S-T-W
cn coil, then bend wire with pliers unul gt s Ef:'[!_.ll‘{_'lj,' O e e e
fh[f_ilf_d to the wernunal. DO NOT SOLDER. Ing. 22, To AdIUST Breaker Points
1L 2 Turn crankshaft unril points open o widest gap. Loosen
NOTE: On ignition cables with shielding, the rubbey contact bracker screw, then tove concact bmd;“,\r?, or
washer No. 66128 is assembled to cable ar inside end. from breaker arm point until a point gap of .020
N i =
Fig. 22, 1l 1. H ignition cables arc made from spool obtained. Fig. 24.
stock. the end atached o coil should be tinned betore
assembly so that it will be stff enough to hold firmly w s
rerminal. @ \
RUBBER WASHER USED S ‘ '
E WITH SHIELDED CABLE e ] - siy? ———— # -
O @ = e
O RUBBER
D g & WASHER) T gy
——— CONTACT =
. IRACKET o
[ & SCREW G
SECONDARY s
TERMINAL 3 h e
BREAKER |
FIG. 22—REPLACING IGNITION CABLE i N ARM
| Toe
To Time Magneto I
The magnero is always correctly timed when the flywheel FIG 24—ADJUSTING BAEARER POINTS
is properly assembled. Do not actempt to change umin
i : P i 5 Te Replace Condenser
by re-locating any parts or filing the crankshaft fat. | 1 b
: o T Remove old condenser by unsoldering condenser wire. It
To Adjust Armature Air Gap primary wire is loosened, it should be resoldered with new
Chalk edges of armature laminations and mount flywheel condenser wire. Fig. 25.
“in place. Turn flywheel several revolutions by hand. Re-
move znd examine edges of armatwre lamipations. The
high spots will have chalk marks rubbed off. Loosen the g
mounting screws very slighdy. tap the high side lightly to e
center the armarure. then re-tighten the mountung screws.
L 2 A E
Bip 2a
RAW HIDE
HAMMER & -
——] 7705- 45 \" IRE
E rr ‘;'-;f
£ : FIG. Tﬁ—REPLACH\G CONDENSER WIRE
" | — ARMATURE To Replace Armature g
LAMIKAT {ONS . 3
l | el Remove armarure Jead wire from contact bracket. Remove 2
\( | N the ignition cable from the terminal on the coil. Unscrew 3
MOUKT NG four armarure mounting screws. Hold magnero plate and i
.- SCREW
\ A pry armature loose with a screw driver. To test coil be
Iy . sure to fasien both secondary ground wire loops (A and B)
bl 40N to the core. Fig. 26. The secondary of this coil is split and
i 1 e the ground wires are not connected inside of the coil. Fail- o
,'f ; 5 ure to fasien either or both of these ground wires will re- o
: r' s : :
I’ >4 ;o sult in 2 weuk or dead coil. Mount armature on the two =
| /4,; S Jocating pins as shown in Fig. 26. Fasten armatore to e
g ” = : : =
j \ plate with four mounting screws—with TWO SCTEWS NEXT 2
/ to coil end inserted in loop A and B. Fasten ignition cable A
ARMATURE MOUNT IKG SCREW ARMATURE 10 terminal of coil. Dirt under the stop button spring 1n
L ZEOR- 100 LAMINAT IOKS . . . . : ) :
5‘ blower housing, or on air guide in some models, will causc
‘ FIG. 23—ADJUSTING ARMATURIE AIR GAP a short. Check and clean.
{See Following Poge!
) 1
' |
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FIG. 26—REPLACING ARMATURE

EARLY MODEL FH engines were not equipped with
steel locking plates under mounting screws and lock wash-
ers of magneto plates. This caused screws and Jockwash-
ers t0 become loose and damaged the magneto. On
magneto plates with reinforcing rib as shown in Fig. 26.
HI. 1, use locking plate assembly No. 69711. On plates
without enforcing rib, use assembly No. 69712, See Fig.

26, 111, 2

To Replace Ignition Cable
Push ignition cable through hole in magneto plate. Loop
end of cable through hole in terminal on coil, then bend

wire with needle-nose pliers until it is firmly fastened to
the terminal. DO NOT SOLDER.

To Time Magnefo

With contact points at .020” gap, insert flywheel key in
shaft and securely mount gauge No. MP]-T4 on crank-
shaft. Place 003" fecler berween contact points and move
crankshaft clockwise until point closes, then open to .003
‘gap. If the poinrer of pauge lines up with the end of the

rr

+armature shoe, as shown in Fig. 27, Hl. 1, timing is correct.
:i:If the pointer is past the armature shoe as shown in Ill

2, the timing is late. To correct, install a new fibre tip, No.
65014, on breaker arm and recheck. If pointer is zhead of
the end of the armature as shown in Il 3, file bevel of
fiber tip until the pointer lines up with end of shoc.

C%E) 1 3 o

ARMATURE SHOE

ILL.3

PCINTER

-BEVEL

IIG 2?-——TIMING MA{"NETO

i) wiirer | i -I
.;rr'.,{" ’;‘.",._.—!' 23 A "'F E‘f-."r.
e, T Pt i £

'\-F_
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IGNITION (Cont’d.) 21

] IGHITION CABLE T me;; B To Adjust Armature Air Gap

N y ?,-“EHML Chalk edges of armature Jaminations and mount flywheel
| A ; in place. Turn flywheel several revolurions by hand. Re-
| move flywheel and examine edges of flywheel laminartions.
J Hﬁ B = The high spots will have chalk rubbed off. File these high
, GO, spots carcfully undl rub is eliminated.

o MAGNETOS USED ON MODELS

® 5 1-N-NS-U-WI-WM-WMB-WMI-5-6-8
FLYWHEEL ARMATURE SHOE To Adjust Breaker Points

Turn crankshafr until points open to widest gap. Loosen
adjusting lock screw and move contact point bracker up
or down to obtain .020” gap. Tighten adjusting lock
screw. Fig. 28. Turn crankshaft so thar contact points
are closed. Twelve to sixteen ounce tension should open
the points. If spring tension is too weak, bend contact
Spring tang to ger proper tension,

J ADJUSTING
LOCK SCREW

CONTACT

MABRETO PLATE
FIG. 28—ADJUSTING CONTACT POINTS

To Replace Breaker Points

Loosen condenser and armature wires from breaker point
rang. Loosen adjusting lock screw and remove breaker
point assembly.
sularor used with the new style points beneath the point
bracket.

The small boss on magneto plate should protruce through
the small hole in insulator and enter the hole in the paint
bracket. Fig. 29. If a small insulator is fastened 1o the
clip, the cambric insulator is unnecessary.

Fasten the condenser and armature wires to the breaker
points with the clip and screw. The clip must not touch
the condenser, or the ends of the wires touch the bracket

To assemble, place the varnished in-

as this, will short the circuit.

BO33 Ok
MACHETOD PLATE

IRSULATOR

2817100

i b - [ i i,

FIG. 29*~—PLPLACING BHLHKL& PC‘H\TT
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To Check Breaker Plunger

I the breaker plunger is so short that a 0207 point gap
cannot be obuined, the plunger should be replaced with
ﬂ'['lf.'."'u‘u' L,

To Replace Condenser
On older models the condenser wire is soldered 1o the

brass tang on the point bracket. On later models the con-
denser wire is fastened to the point bracker by means of

erly aligned with the old hole. Holding the magnerto plate
in this position, bring the drill press down until bottom
of magneto plare touches the drill press table. To check
for vertical alignment, sce that the armature mounting
bosses are equal distances from the reamer. Start drill
press and ream hole. Use ool No. 29673-T10-12 (0 drive
the bushing (part No. 23513) into the hole until the rop
of bushing is flush with top of hole. Fig. 32, Use reamer
No. 29675-T10-22 to finish-ream the bushing to size for

a chip and screw. Fig 30, R

i APMATUOE LEAD

ARWATURE LEAD

COMDINSER COMDERSER

L
COKOLKEER LELD COMDERSER LEAD

P2 - AT

FIG, 30—REPLACING CONDENSER

To Replace Armature

Remove armature lead wires, 1gnition cable, four armarure
mountung screws, lockwashers, and plain washers. To
replace, reverse operation. Fig. 31. Be sure to adjust air
gap after flywheel is assembled.

BRI AR ! o -
oR \ "Z;.;:r
CAFD /%.& ;f /ﬁ}i}:

I [N S iy

FIG. 31—REPLACING ARAATURE
To Check Breaker Plunger Hole

The breaker points and plunger must be removed in order
to check the plunger hole. 1f the flac end of plug gauge
No. 29673-T10 will enter, the hole is worn and a new
bushing No. 23513 should be installed. Fig. 32.

To Install Breaker Plunger Bushing

To rebush the plunger hole, it is necessary that the mag:-
neto be removed and that the armature, breaker points,
and oil return valve (if there is one) be removed {rom
the magneto platc.

Place reamer, No. 29673-T10-2 in a drill press chuck. Lifr
magneto plate untl the pilor on the end of the reamer
enters the plunger hole 1o be sure that the reanier s prop-

CICTNES

plunger. The finish reaming should be done by hand.

1—}&

>l ©

— REAMER
206T73-TI10-2

DRIVER
£9573-T10-12

r:a

F
FLUSH WITT

BUSHING
23513 DEES
<.u
!
{

/
/

264729 YISE

FIG. 32—INSTALLING BREAKER PLUNGER
BUSHING

To Remove Breaker Plunger Bushing

It the magneto plate has been repaired and a plunger
bushing installed, or if originally equipped with bushing.
it will be necessary to turn driver No. 29673-T10-12 as
shown in Fig. 33. The driver may then be used either to
remove the old bushing or insert the new one. However,
in this case, care must be taken not to drive the new bush-
ing 1n too far.

il =
Z 4
o ) PUE73-TIQ-12 2
183 ] 123
ZEIT-100

FIG. 33 — CONVERTING DRIVER

To Replace Ignition Cable
Loop end of cable through hole in terminal on coil and
bend wire with pliers until it is securely fasiened o the

terminal. DO NOT SOLDER.
To Replace Ground Wire

The ground wire is fasiened to the breaker points topether
with the condenser wire. A flat clip is usuilly used on the
back side of the magneto plate to keep the ground wire
from pulling out. If this clip is not available, a knot can

be ted in the ground wire just inside the magnewn plate.
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To Time Magneto

The magneto is always correctly timed when the flywhecl
is properly assembled. Do nor attempt to change timing by
relocating any parts or filing crankshaft flat.

To Adjust Armature Air Gap

The air gap between flywhecl and armature should be from
002" t0 .012”. A badly worn magneto bearing may causc
this gap to decrease when the engine is running.

Turn fiywheel until magnets are directy below the arma-
ture laminations. Raisc armature and insert a strip of
008" brass shim stock, or Instruction Tag No. Ms-1342
(supplied with new armarures) between the end of the
armature laminations and the flywheel magners. Press
armature down and tighten mounting screws. Pull shim
out. Fig. 31,

NOTE: If a detached magneto assembly has been repaired,
tag No. MS-1342 should be sent to customer with the
magneto. This will instruct the customer on how to ad-
just the armarture air gap on his own engine.

MAGNEMATIC IGNITION USED ON
MODELS 9-14-23

This ignition system combines the best features of both
the flywheel magneto and the external magneto ignition
SySIems.

- The magnegtic rotor, the armature and the coil are mounted

£ I
_but no excess to shorten the spark plug life.

between the flywheel and the crankcase. The magnetic
rotor uses Alnico magnets and therefore does not require
petiodic recharging. The coil is impregnated with and
molded in a plastic jacket which makes it permanently
waterproof. The high tension lead is molded into this
jacket to prevent leakage where it connects to the coil, and
1s of sufhcient length to permit replacement of spark plug
terminal,

The Breaker Points, which require periodic inspection or
adjustment, are mounted in a small box on the outside of
the crankcase. This box also contains the condenser. The
breaker points are actuated by 2 cam on the main cam-
shaft gear in the crankcase and are adjusted by 2 cam and
screw lock. Breaker box also contains the connection
used when a ground wire for remote Stop-Swirch is re-
quir&d-

The spark is automatically retarded while starting, but as
the engine speed increases, it is advanced by centrifugal
acuon of the cam weight on the camshaft gear. This de-
sign provides proper spark advance at operating speeds
without starting "kickback.” L

The Magnematic Ignition system uses “normally closed”
breaker points rather than the conventional “normally
open” points and thercby achieves better matching of
magneto output to engine requirements. A good spark
is obtained at very low speeds for starting burt the voltage
at operating speeds is not excessivc.

A further advantage of the Magnematic lgnition System

.. is that it produces one spark for each two revolutions of

the crankshaft, again supplying the engine's requirements

| 2840

THE BRIGGS & . STRATTON MAGNEMATIC
[GNITION SYSTEM

Magnematic Ignition — Models ©-14-23
It is not necessary to remove blower housing of flywhee!
to adjust or replace breaker points or condenser.

To Adjust Breaker Points

The breaker points are located in the bresker box at the
front of engine, Fig. 34. Remove cover by loosening teo
screws at opposite corners. Be sure that none of the wires
attached ro the breaker plate are grounded against the
box or cover. Adjust breaker points as follows: Rotare
crankshaft until points open to widest gap. Loosen breaker
plate screw slightly. Rotate eccentric to secure 0207 gap
and tighten breaker point screw. Fig. 35.
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To Replace Breaker Points ”%’“f

Rotate crankshiaft unil points are in wide Open position - -:||L SEAL

and Jeave crankshafr in this position while changing ( )

: ) : ‘e - TERMINAL @@ : . BREAKER SHEFT
punitts. Remove terminal SCTUW., J'lj.;. 30, SR \ fﬂ%ﬂ IMSULATING PLATE
MOV SPring Serew w1 ! i 1§ 0 = 1
_RL]J ¢ spring screw. Loosen nut I_fl']Ilj Lo cff nut i b (0 e ;.L.f@i BCAKER POINT
fiush with end of threaded shaft. Tap-nur with light 'f/. i
. .

| hammer o free breaker point from wper of shaft. Remove = @ b}) : ’]:9 j“”]' i
. . - B
¢ nut and breaker point. Remove breaker plate screw and s - Py ) ¢ 35
| 3| | v, D '-
; o o . SPRING SCREW
,- breaker plarc. 2 Il 1 i
a i 0,
: . ) ¢ Ta : = BREAKER PLATE , :
Pry out the breaker shafr oi] seal with a thin ice pick. t;!a 1bER aSHes (O z
) : : : ; PRIMARY | AANEE™ | -]

. J— s vpe : _ T s J 3
Press inoa new seal with the meral side ﬂ_t.]t. Eur new LENT WARE .| 4 STEEL whsHER” o 5
&8 breaker plate on top of mnsulating plate taking care tha Y PLATE scREw
J the dovel in breaker plate engages hole in insulating plare. CONDLRIER LEAD W ke R PEREER

Fasten breaker plate screw only enough to put a light i

24 IGNITION (Cont‘d.)

tension on the plate. Adjust eccentric so that lefr edge of
insulating plate 1s paralle] to edge of box and tighten
screw. This Jocates the breaker plate so that proper gap
adjustments may be made. Fig. 37 Turn breaker shafs
in clockwise direction as far as possible.

Place new breaker poinr on shaft, then the lockwasher

FIG. 36—BREAKER BOXN ASSEMBLY

shaft nue until it is flush with end of shaft. Tap nut with
a light hammer to free bearing shaft from breaker poinr.
Remove nut and lockwasher. The shafc must be rurned
a half revolution in order to remove it from the breaker

and tighren nut down on lockwasher. Replace spring ?GR' , .

screw and rerminal screw. Adjust points by loosening nsert the new shaft and turn u:_m! the arm is downward,

breaker plate screw slightly and FOtating eccentric to  » Assemble breaker box ki HTE C}thdﬂ'_ LDDE?“ tae hrmpxer

secure 020" gap berween poins. Tighten breaker plase plate sCrew a{u:f turn a#;usung eccentric until r!ae letr edge 1

screw, of the insulating plate is parallel to the edge of the breaker iﬁ

box. Fig. 37. Turn breaker shafc clockwise as far as pOs- Sl

_ sible. then assemble lockwasher and nut, Tighten nut

( = . securely.

EEEE”“E Rotate eccentric until breaker point gap of .020” is ob-

A 0 _.020° gap tained, then tighten plate screw. Replace breaker box

Ir P! s

EEE#EEE_ 5.8, NOTE: If lever on end of breaker shaft has broken off and -

SCREW .y e points will not open, remove breaker box, rurn crankshaft ]

until the breaker cam stop pin on cam gear lines up with

the bottom of breaker box hole in cylinder. The breaker J

shaft should be replaced and points adjusted.

PARALLEL {

:E: COMDEMSER

&) INSULATOR +,,

D ] FEELER {;

q_"f' zcas GAUGL TN -

E FIG. 35—ADJUSTING BREAKER POINTY FIG. 37—INSULATING P r%

"'5 To Replace Condenser To Replace Rotor

% Fasten the condenser lead wire and primary lead wire 10 Remove the locking screw and the set screw, then slide

breaker plate as shown in Fig. 34. The condenser mount.
ing bracket also holds the primary lead wire in place.

To Replace Breaker Box Assembly
Remove breaker box cover. Rotate crankshafr un:i] [OInts

open to the widest gap. Remove terminal screw. Fig. 34,
Remove two breaker box mounting screws,

To reassemble, reverse above operation, but adjust points
before assembling cover as explained previously.
To Replace Breaker Shaft

Turn crankshaft unul points open 1o 0207, then remove
breaker box assembly as explained above. Loosen the

rotor from the crankshaft, If crankshaft or bearing sup.
port 1s 1o be disassembled, the rotor key should be re-
moved and any burr on the crankshaft at the keyway, or e
sct screw hole, should be carcfully removed with a file.
CAUTION. Kcep watches away from rotor to prevens
their being magnetized,

To reassemble, place key in keyway, then slide rotor ont.
crankshalt unul rthe set screw hole in rotor and crankshaft :
are aligned. Be sure that key remains in place. Tighten the = |
scr screw securely, then tighten the lock screw to preven 2] |
set screw from loosening. The lock screw is self-thread- =
ing and the hole does not require tapping. Fig. 38.

(See Folloewing Poge) - |
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NOTE: On somce earlier Model 14 engines the set screw
was locked into place with a cotter pin. It is important

" that the set screw be very tight. If adjustment is neces-
sary in order to inscrt the cotter pin, the ser screw should
be tightened, not Joosened.

To Adjust Rotor Timing

The rotor and armature are correctly timed at the factory
and require timing only if the armature has been removed
from the engine, or if the cam gear or crankshaft have
been replaced. If necessary to adjust, proceed as follows:
Set point gap at .020” and, with rotor properly located
on the crankshaft by means of the pointed set screw, turn
the crankshafr in normal direction of rotation until break-
er points just start to open. If necessary, use a timing light
or insert a piece of tissue paper between the breaker points
to determine when points begin to open. Loosen the three
armature mounting screws slightly and rotate armature
unttl the arrow on armature lines up with the arrow on
rotor as shown in Fig. 38. Align with corresponding num-
ber of engine model. On model 9, align with 9, etc. Re-
tighten armarure mounting screws.
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To Replace Coil

With flywheel removed, loosen the primary lead wire,
primary and secondary ground wires from back plate. Pry
our clips at each end of coil core. Hold hand over clips
while removing. Pull ignition eable through back plate but
be careful not to pull terminal from ignition cable. Coil
can now be pushed off or onto the core, if it is to be re-
placed. Fig. 39.

Reassemble coil by reversing the above operation, but be
sure that the primary wire from coil is assembled between
1gnition cable and back plate. Inspecr this wire and the
armored primary wire leading from terminal on back
plate to the breaker box for frayed ends or broken insula-
tion which may cause short circuiting.

The coil retainer is assembled berween the coil and arma-
ture with rounded side toward the coil.

Ignition Cable

The cable is permanently fastened to the coil and any -
tempr to remove it will result in damage to the coil.
Examine cable at the spark plug end and be sure thar the
wire strands are not broken loose from the terminal. 1n-
sulation must not be broken or soaked with water or oil.
or grounded in any way that will prevent proper ignition.

To Replace Armature

The armature is fastened to the crankcase with three
screws which also hold the back plate in place. After arma-
ture is reassembled, the rotor timing must be adjusted as
explained previously.

To Check Automatic Spark Advance

Place cam gear in normal operating position with the
movable weight down. Press the weight down to stretch
spring. Release, and the spring should then lift the weight.

If not, the spring is stretched or the weight is roo tight.
Fig. 40.

FIG. 40 — CHECKING AUTOMATIC SPARK -
ADVANCE
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- - ""-'i,.
I

SWITCH

ILL. 3

e

POLE PIECES
LETTER "KT

ILL. §
|
ILL. &
T :F::‘; z
i ILL. €
—

FIG. 4I—MAGNETIZING FLYWHEELS & ROTORS

MAGNETIZING FLYWHEELS AND
ROTORS

Three sets of pole pieces and two plares on which ro mount
them should be made to the dimensions shown in IIl. 1,
Fig. 41. The steel used for the pole pieces should be made
of a soft steel such as AISIC 1019. Dowels or screws can
be used to hold pole pieces in place. A compass should
be used to locate the poles on the charger.

To Magnetize Flywheels

Models 8 and All 2" Bore

Use pole pieces "A" Hold flywheel with pole pieces
toward you and fins downward (JIL. 2, Fig. 41). The pole
piece to the right should go on the pole of the charger
that attracts the NORTH seeking end of the compass

needle (Ill. 3, Fig. 41). Apply current twice for 3 sec-
onds each with 1 second intervals,

Models
A-B-FH-FI-FJ-M-K-L-M-PB-Q-R-S-T-W-Y-Z-7Z

Use pole pieces “B." The pole of flywheel marked "N”

should be placed on the pole of the charger which at-

tracts the NORTH seeking end of the compass needle

(1lL 4, Fig. 41). Apply current twice for 3 seconds each

with 1 second intervals (Il 5, Fig. 41).

Models 9-14-23

Use pole pieces "C.” The pole of the rotor marked "N

should be placed on the pole of the charper which at-

tracts the SOUTH seeking end of the compass needle (1.

6, Fig. 41). Apply current twice for 3 seconds each with

1 second interval,
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Chapter 3
CARBURETION

Air Cleaners

An air cleaner properly serviced protects the inte
not carefully followed, the dirt and dust

Im. This results 1n an a
stand up under the grinding action which takes

cleaner instructions are
into the engine and become a part of oil fi
instead of protecting them. No engine can
The air cleaner on every engine brought in for tunc-up or rep
free from dirt and gum. If the cleaner shows unmistakable evi
‘o the customer before cleaning and instruct them on the proper care o
Three rypes of air cleaners are used on Briggs & Stratton engine

Type.

dence of neglect or misuse, it

rnal parts of the engine from dust particles in the air.
ohich should be collected in the cleaner will be drawn

Liasive mixrure which wears the moving parts

27

If the a1

place when this occurs.

air should therefore be examined to see if 1t 1s clean.

may be well to show it

assure good engine performance.
s— (1) Oil Bath Type, (2) Felt Type and (%) Moss

M055 TYPE

To Clean Air Cleaner
Oil Bath Type
Remove cover and filter and pour out oil. Fig. 42. Wash

the filter element thoroughly and be sure it 1s completely
drained before it is reassembled. Clean bowl and cover
and wipe dry. Replace parts. Fill cleaner up to oil level
matk on bowl with oil of the same viscosity as used in the
crankcase. 1f the decal containing oil instructions on clean-
er is worn or dirty, replace with a new decal. Part No.
~7443. These are available free from factory or yout source

FELT TYPE

——aa

of supply.
AIR OUTLET |
- 2555-4¢ |
~F FIG. 43—FELT AND MOSS TYPE OIL CLEANER
al
| huretor level and the flow of fuel 1s controlled by the finar
: and inlet valve in the carburetor, The suction feed has the
fuel tank below the carburetor and in most instances. the
Gow of fuel is controlled by a tank outlet ( foot valve: 1n
the fuel rank. It is important that all parts be clean and
: free from dirt, gum or varnish in order 1o operaze properiy
Use' acerone or alcohol to remove gum Of varnish.
ENT MEEDLE VALVE
=
—
2730-79
FUEL TAK
FIG. 42—OIL BATH AIR CLEANER
Felt Type FE-H
See Fig. 43. Rinse in gasoline. Blow all dirt out of hlier =T =
element. 1f flter element 1s gummy Or greasy 50 it can- ‘.{;\1'}3
not be cleaned, it should be replaced. ¢ ’Fﬂ:"@)
Moss Type S : 4
See Fig. 43. Rinse in gasoline to remove dirt. Fill with - %
b .
! weE

0i] through holes. Ler excess oil drain out. If moss is ’ §
gummy and gasoline will not remove dirt and gum, air L‘ﬂ&*u

cleaner should be replaced. W‘?

25— (&4

FUEL SUPPLY SYSTEM

ORAYITY FEED SYSTEM
2534 - 46

CHECKE YALYE

SUCTION FEED SYSTHM

Two fuel supply systems are used on Briggs & Stratton
engines: (1) Gravity Feed and (2) Sucuon Feed. Fig. 44.

The gravity feed system has the fuel tank above the car-

FIG. 44—CARBURETORS
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28 CARBURETION (Cont'd.)

Fuel Pipe
Remove and blow through ro clean. Be sure thar the con-

nections are tight when replacing,

Fuel Filter

Most engine models with graviey feed wype carburetors
have fuel filters. To clean, first close the shut-off valve,
then looten thumb screw at bottom to remove glass bowl,
gasket and screen. Open shut-off valve to sec if fuel flows
frecly from the tank. If air bubbles appear af ter.geassem-
bling. loosen thumb nut until fuel overflows the filter bowl.

Tarnk OQutlet

These are used on Models FH-L-NS-S.U-W1-WM-WNMB-
WAI-Y. Fig 45. Remove from twmnk. Brush away dirr,
but do not remove or damage screen. Blow through from
ccreen end to sec if check ball is free. Blow through op-
posite end to determine if check valve closes passage. If
clogged, clean with alcohol or acetone. Be sure to replace
gaske: when replacing outler in tank.

VALYE
"RETAIKER

el L Ta )

FIG. 45—FUEL TANK OUTLET

Fuel Tank Cap
‘The vent hole in the rank cap on all models must be kept

open, excepr on Model U engines. This tank cap should
be air-tight.

Fuel Tank

Flush tank wirhi clean gasoline to remove dirt and water.
Use alcohol or acetone to dissolve gum. The hole in the
air line connection in the fuel tank on Model U must be
open from 0257 to .028". Fig. 94,

GRAVITY FEED CARBURETORS

Improper carburetion may be caused by any of the fol-
lowing factors: Leaking may be caused by a worn or
dirty float valve, floar out of adjustment, plugged air vents,
or warped upper body. Excessive wear in the throtle
shaft can cause enginc 10 run erratically. A shoulder on the
point of the needle valve or idle valve can prevent proper
adjustment. Fig. 40.

To Remove Carburetor

Close shut-off valve in fuel filter or tank. Disconnect fuel
line at carburctor. Remove air cleaner and elbow. Hold
carburetor to prevent dropping and remuve two Cap SCTEWS
and lockwashers from the intake elbow. Remove thrortle
link and governor spring. The carburetor is then frec
from all connections.

To reassemble. reverse the uperations as performed above.

TO ENGIME

GASOL IME ¥
INLET
F R DK
FUEL
TAKK

— LIR

NEEDLE YALYE
ZEDE - 4L

FIG, 46—GRAVITY FEED SYSTEM

GRAVITY FEED SYSTEM

To Check Upper Carburetor Body

for Warpage

1f 2 .002" feeler gauge can be inserted berween upper and
lower bodies at the air vent boss just below the idle valve.
the upper body is warped and should be replaced, Fig. 47.

0
r

7

ZHEIG- o
FIG. 47—CHECKING CARBURETUR BODY

To Check Throttle Shaft and

Bushing for Wear

Place 2 short piece of iron bar on the upper carburetor
body just below the throrde shafr as shown 1n Fig. 48.
Hold throrile shafr down firmly and measure the distance
berween shaft and iron bar with a feeler gauge. Pull shaft
upwards and again measure the distance berween the shaft
and bar. If the difference exceeds 0107, it means that
either the upper body should be rebushed or the throttle
shaft should be replaced, or both. After thrortle shafr has
been removed, it can easily be determined if the wear 1s
on the throccle shaft by comparing the worn and unworn
portions of the shaft.

To Disassemble Carburetor

Use 2 15" wrench and loosen necdle packing, nut. Screw
our the packing nut and needle valve together. Use a thin,
blunt screw driver to remove nozzle. The nozzle projects
into a recess in the upper body. It must be removed be-
fore body is separated from lower body. Fig. 49. Remove
the four screws holding upper and lower body. Take out

idle valve,
(5e¢a Following FPagel
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FIG. 48—CHECKING FOR THROTTLE WEAR

FIG. 49—REMOVING CARBURETOR NOZZLE

A pin holds the float in place. Remove to take our float
and inlet needle. Check the float for leakage. If it con-
tains gasoline, it should be discarded. A wide heavy screw
driver should be used to remove the inlet seat. Fig. 50.
Pull venturi out of lower body.

FIG. 50—REMOVING INLET VALVE SEAT

Remove throttle valve, Use a thin punch to drive out the
pin which holds the throttle stop to shaft, then pull our
shaft. Fig. 51. If shaft and bushings are worn, they should
be replaced. Older modcl carburetors have no bushings
and throttle body must be replaced if holes are worn. Soak
and clean all parts thoroughly.

2N0- 45|

FIG. 5]1—REMQVING THROTILE STOP AND
BUSHINGS

To Replace Throttle Shaft Bushings

Place a 14" x 20 tap or an E-Z out in a vise. Then tuin
carburetor body so as to thread tap or E-Z out into bush-
ings enough to pull bushings out. See Fig. 51. Press new
bushings into carburetor body with a vise. Inserr throttle
shaft to be sure it is free in the bushings. If not, rus 5
size 7/32" drill through both bushings to act as a lins
reamer.

To Reassemble Carburetor

Use new gaskets and new parts where necessary. Carburet:
repair kits are available. Screw inlet sear wath gasker s
curely into place. Drop mlet needle into seart, place bods
gasket on upper body, then assemble float.

Invert upper body to check the float level. The flost shouis
be parallel 1o the body mounting surface. If not, bend
tang on float until they are paralle]l. See Fig. 52. Assembl:
venturi and gasket to lower body. Be sure the holes ir

gasket and body are aligned. All models do not have -

removable venturi,

_swie

iLL. 2

ILk. 3 /2" APPROY.

b

e —

84— BO gy

FIG. 52—CHECKING FLOAT POSITION

Fasten upper and lower bodies rogether with four mount-
ing screws. Screw in nozzle with narrow, blunt screw
driver. being careful that the nozzle tip enters the reces-
in the upper body. Tighten nozzle securely. Screw in peedle
valve unul it just touches the seat, then turn it back abou:
114 trns. Do not tighten packing nut.
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Screw in adle valve until it just touches the seat, then turn
1t back abour 3 of a turn,

The above needle and idle valve scteing are approximatcly
coreect. Frnal adjustment should be made when the en-
L1500 18 Tunning,

and throtte shaft can be pulled out. Replace all worn parts.
Replace choke valve and insert thrortle as far as possible.
Insere cotrer pin. On older models use a pointed ool to
line up locaung hole for set screw. Be sure throtde Stop s
berween forked points of throule lever. Insert throle and

choke valve set screw. Some models have a smaller Jocat-
ing hole and ser screw No. 63854 has a smaller tip. For
other models with a larger locating hole, use screw No.
90211,

Completely close needle valve by turning to right or
clockwise as far as possible. Do not screw up oo far or
use force when closing needle valve, The scat or taper of
needle valve may be damaged. From closed position, open
needle valve from 1% wo 34 turns. Final adjustment s
madc while engine 1s running. See following instructions.

To Adjust Carburetor

Turn needle valve in until engine misses, then turn needle
valve out past smooth operating point until €Ngine runs
unevenly, Then turn needle valve in just far enough so
that engine runs smoothly. Tighten packing put.” ™

Set adle adjusting screw until engine idles at the proper
idle speed, Table No. S, Page 13, Hold throttle in idle
position. Turn idle valve in or out until engine picks up
speed 2nd runs smoothly, Then again resct idle adjusting
screw 1o bring engine o proper idle speed. Release throt-
tle. Engine should accelerate withour hesitation or sput-
tering. If it does not accelerate properly, the needle valve

should be readjusted, usually to a richer mixture. See Fig.
416.

CNEEDLE vALvF
CHOKE
i\

THROTTLE SToP

-

X
=
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OIE CAST THROTTLE
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SUCTION FEED CARBURETORS

The suction feed carburetors are of much simpler design
than I]:'ltlf gravity feed r}fpe-'In-same instances there are FIG. 54—MODELS W1 W M. W MB.W Ml
a0 repairs other than replacing needle valves, connectors,

etc. Fig. S3. Models 55-65-6HS

i - The fuel tank is supported by the carburetor, held in place
with two screws. Fig. 55.

The carburetor thrortle can be removed by loosening the
idle speed adjusting screw. This permits the throtde 1o
be turned far enough to clear the retaining lug on the
carbu.eror body. Fig. 55.

When reassembling the carburetor be sure 1o replace the
gasket berween the fuel tank and carburetor. Screw needle
valve in until it just touches the seai, then turn it back 114

I THEOTTLE
THROTTLE & CHOKE YALYE SCREw

SULTION FEED

CARZURETOR _ : ‘
1 _ turns. Final adjustments should be made when the engine
CASOLINL INLET FROM FUEL TAM f running.
AIR THRU EHD!{'E1 CHAMEBER e = ]
SLCTIOK FEED St LS THE K
CARBURETOR SEREW 'y e
=
Il-l — <‘_._-_‘_‘—‘\\\
= N
HEEDLE VALVE E}i—' = T I‘-x 5 \\
- LY
CHOKE LEVER ‘H_fégi{:ﬁ | )\SPHIHG 1,1
{cLosep POSITI0K) w'ﬁm e — SPELD
GASOLINE INLET FROM FUEL TANK ADJUS TER
2h37-45 h{"-‘i{& 54 SELI;F'II
FIG. 53—SUCTION FEED CARBURETORS _
%ﬁm MEEDLI
To Replace Carburetor e
Remove air cleaner and fuel pipe. Loosen the carburetor = T
mounting screws. Hold the carburetor to keep it from S s il
" . " _"“‘-—______._.-
dropping. Unhook thrortle spring and governor link.
Reassemble carburetor to engine by reversing ahove opera- 213)-8%

tions. The governor linkage must operate freely. FIG. 55—MODEL 55-65-6HS

lo Disassemble and Assemble Carburetors

on Models WI-WM-WMB-WMI

The throtde shaft is held in place with'a cotter pin at the
end on the later models and by a throttle valve set screw
on older models. Fig. 54. Remove cotter pin or set screw

To Adjust Suction Feed Carburetors
The carburetor should be adjusted with the fuel tank ap-
proximately balf full. With the engine running at normal

operating speed (approximately 2700 R.P.M., no Joad),
turn the needle valve in undl engine stares to lose speed,
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which indicares a lean mixture. Then open needle valve
* (turn counter-clockwise ), very slowly until engine begins

“to fun unevenly. This mixture should be rich enough for

good performance under full load.

17" Then test the engine under full load. 1f it does not carry

the load satisfacrorily, it usually indicates that the mixture
is still too lean and it may be necessary to open the needle
valve more in order to further enrich the mixture. This
richer mixture will cause a slight unevenness in idling.
Place throttle in idling position. Engine should idle no
slower than 1750 R.P.M. If engine idles slower than 1750
R.P.M., turn idle speed adjusting screw until this speed is
reached.

To Adjust Auvtomatic Choke

Loosen set screw on lever of Thermostat Assembly. Slide
lever to right or left on shaft to insure free movement of
choke link in any position. Rotate thermostat shatt clock-
wise until stop screw strikes tube. Fig. 56. Hold in this
position and set lever on the thermostat shaft so that choke
valve will be held open about 14" from closed position.
Use a 14"” rod or drill to measure space berween the air
horn and edge of choke valve. Then tighten set screw in
lever.

Rotate thermostat shaft counter-clockwise until stop screw
strikes the opposite side of tube. Fig. 57. Then open choke
valve- manually unril it stops against the top of the choke
link opening. The choke valve should now be open ap-
proximately 1§ as before.

Check position of counterweight lever. With the choke
valve in wide open position (horizontal), the counter-
weight lever should also be in a horizontal position with
free end toward the right.

Operate the choke manually to be sure that all parts are

free to move without binding or rubbing at any position.

HOT PLLITIGH COLD PORITION

CLOCIE] 3E
TOF SCREW 5p THle
cupxs |

LiMe 1513

“ AEPROL. ! ]

CROEE YALYE
[fa* OrEN

EOUNTER® | BET
LEYER IE™L 152"

OPER

EngrE waLv(

FIG. 56 FIG. 37
AUTOMATIC CHOKE

| Tn Assemb!e Fuel Pump

EAYO =T

= Place a liberal supply of grease or gear lubricant on the
“ Pm:tmn of fuel pump lever that contacts the crankshaft.
- Fig. 58." Assemble fuel pump to cylinder using new

CARBURETION (Cont'd.)
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pasket. Keep mounting face of fuel pump parallel to
mounting face of cylinder while inserting lever of fuel
pump. The Jever must ride in the narrow groove which
is located on the crankshaft between the gear and the coun-
terweight. Revolve crankshafr to be sure that fuel pump
is correctly installed.

Assemble fuel pipe from outlet of fuel pump to inle
of carburetor. Fuel supply pipe should be connected to the
inlet of the fuel pump.

FIG. 58—FUEL PUMP

To Replace Fuel Pump Diaphragm

Remove pump from cylinder and then remove four screws
to separate pump head from pump body.

With a narrow punch, drive lever pin out until pumit
lever is loose. Pin may then be driven in either direction
but need not be removed entirely. Remove cld diaphragra.
but leave diaphragm spring in pump body.

Place new diaphragm into pump body with the slot in
shaft at right angles to the pump lever. Diaphragm spring
should fit into the cup under the diaphragm. Without the
lever spring, insert the pump lever into body holding the
diaphracm down. Fit the hook at the end of lever in::
the slot in diaphragm shaft. Fig. 59. 1L 1.

]
N APHRACH ILLUS. | ILLUS. 2 (g
: ﬂlﬁi‘: :

PUMP LEYER

FIG, 59—FUEL PUMP

Align holes in lever and body, then drive lever plin 10t
place. Place lever spring into body with inner end of
spring over the projection in pump body, then use a screw
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driver to force outer end of spring into body unril it slips
over the projection on lever. Fig. 59. 1L 2. Place pump
heid on body and pardially insere the four screws. Press
pump lever down as far as pussible and thien tighten the
four screws securely, Fig. 59, 1)), 3,

GOVERNOR

The purpose of the governor is_to maintain—within cet-
tain limits—a desired engine specd even though_the load
may vary. The governor spring pulls throttle npm{, while
governor acrion closes throtde. The speed ar which these
two-forces are balanced is the governed speed. The term
engine speed as used herein, indicates the R.P.M. when
operaring under control of the governor and does not in-
clude idling speeds.

Two different types of governors are used:

I. MECHANICAL GOVERNOR. This is a centrifugal
type operated by the cam gear and is linked to the car-

buretor throttle. Fig, 60.

e . T0 IMCREASE
.r.;.'::'_}"'“u'rl_____a- E:_,_—-\-'—J SFEED

THROTTLE OPEN | | COUKTERWE IGHTS THROTTLE

COUNTERWE [GHTS
CLOSED OFEKING CLOS InG

EHGIKE WOT RUMNINMG ENGIKE RUKKIKG

l_??.:--lq

FIG. 60—MECHANICAL GOVERNOR

2. PNEUMATIC GOVERNOR. This operates by air
pressure from the flywheel against an air vane which in
curn 1s linked to the carburetor throttle.

THROTTLF
CLOS NS

EXGINE NMURKING

FIG. 61—PNEUMATIC GOVERNOR

THROTTLE /
OPER i
|

ERGINE NOT RURNIKG 1

To Set Governor for Correct Engine Speed
First check table No. 4 or 5 to determine the correct engine
specd. Then, with the engine running, increase or de-
Crease the tension on the governor spring (or throttle
spring ) untl the desired speed is obrained. A tachometer
should be used for checking the engine speed.

To Adjust Mechanical Governor

Models A-B-FJ-K-L-M-R-S-T-W-Z-Z7T

If the governor lever has become loosened or removed
from the governor shafr, reser as follows:

Loosen screw holding lever on the governor crank. This
should be done with the carburctor attached to the engine
and hooked up to the governor lever with throttle link.
Push the governor lever counter-clockwisc as far as it will
go. Hold in this position and turn the governor crank
clockwise with pliers as far as it will go. Tighten screw
that holdy governor lever to the crank until it is snug, bur
not tight. Push governor lever clockwise as far as it will
go and tighren screw securely.

Models 9-14-23

Loosen screw holding governor lever to governor crank.
Push the lever clockwise as far as it will go. Hold it in
this position and rurn the governor crank counter-clock-
wise as far as it will go. This can be done with 2 screw
driver. Tighten the screw that holds the governor lever
to crank undl it is snug, but not tight. Now push gov-
ernor lever counter-clockwise as far as it will go, then
tighten screw securely. These instructions are the same as
Models A-B, erc. above, except that the movements of

lever and crank are exactly the opposite.

Models [-N

There is ne adjustment berween governor lever and gov-
ernor crank on these models. However, governor action
can be changed by inserting governor link or spring in
different holes of governor and throttle levers. Fig. 62.
In general, the closer to the pivot end of the lever, the
smaller the difference berween load and no load engine
speed. The farther from the pivor end, the steadier the
governing will be while engine is running under load and
the easier to eliminare throttle hunting. The standard set-
ting is shown in Fig. 62,
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5 SPEED
b5 ADJUSTING KUT
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GOVERKDR ADJUSTING SCREW

T S

FIG. 62—GOVERNOR ADJUSTMENT
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" fit on shafr so that gear may revolve treely but does not _ _ -
wobble. Be sure air relief hole is open. Fig. 67. LOW SPEED PDS|T 10K WISl SPLED PosIT it ]
i J- T ; ) = - - -
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FIG. 67—GOVERNOR GEAR = peige)
To Replace Governor Gear Shaft FIG. 68—REMOTE GOVERNOR CONTROL

The shaft on most models can be pressed into place from
the outside at the same time driving out the old shafr.
Exceptions are as follows:

Remote Throttle Control
This is connected to the governor lever and operates the
cerburetor throttle until the full governed speed is ob-

Models 9-14-23 tained and at which point the governor takes over control
. The old governor shaft should be driven inwards with = of the throtle. At any point below the governed speed,

sraall punch." The new shaft must be installed from inside the throttle will be held in fixed position and the engine

the crankcase. The outer end of the shaft should be flush speed will vary with the load. Fig. G9.

with the cylinder. The same shaft; part No. 291177, is ;LgETélﬁ[cigngﬂ [THRC ILE

: CLEGSLD

used on Models 9-14-23.

Models L-M-R-5-T
The governor shaft is held in place with two screws.

REMOTE GOVERNOR AND THROTTLE

.

The various remote controls for each model are shown I TE N G Ty 7
in Fig. 70 to 108 znd should be assembled as shown. In OFER 0 (Loig [\J"'_ 2 ('Lh.f:j:

general, there are two types of remote controls. (1) Gov-
ernor Control and (2) Throrde Control.

Remote Governor Control

This control regulates the engine speed by changing the
governor spring tension, thus allowing the governor to _ Sagioadilly TR A ‘
conuol the carburetor throule at all times and maintain MG, 69—REMOTE THROTTLE CONTROL

any desired speed. Fig. 68,
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To Adjusi Remote Throttle Control

To Acﬁusj Remote Governor Control Move the control Jever to the Jow speed position. Fig. 69.
. Strre engine, loosen screw in swivel on control lever, Locsen the control wire screw and pull wire through the
Move control Jever 1o high speed position. Fig. 08 Pull casing and swivel until the carburetor throttle is closed
;’: control wire through control casing and swivel on con- Retighten control wire screw. Check by moving control
trol lever unril the maximum speed is obtained. Retighten lever o high specd position. The carburetor throttle should
control wire screw, bend loose end of wire around swivel now be free to open or close completely.

and cut off excess wire,
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To Adjust Pneumatic Governor

The bracket which carries the bearings fits the armarure
with no more than 1/16" space between the free side and
the mounting Fig. 63. Ill. 1. This should be paralle] with
the mounting surface. If the position of the bracker is
not so, it should be bent back into position.

The governor shaft bearings must be in alignment and a
free fit on the shaft. Fig. 63. Il 2. If they have been
forced out of line, the bracket must be straightened or the
bearing enlarged to restore free movement, The governor
vane should be checked for clearance of both edges so
that it does not rouch either the bracker or the blower hous-
ing. To restore clearance throughout the vane travel, it
may be necessary to straighten rthe bracket and shaft.

The vane should stop at from 14" to 14" from the mag-
neto coil when assembled and linked to the throttle shaft.
Fig. 63. IlL. 3. This may be adjusted by springing the vane
carefully in the direction indicated while holding the shaft,
If the soldered joints have been broken loose, they may
be resoldered to produce the above mentioned position
with closed throttle.

As viewed from the blower side, the wire link connecting
the governor arm to the carburetor thrortle lever should
stand in a practically verrical position when the throttle
is wide open. Fig. 63. Ill. 4, Use either hole in governor
arm to obrain this vertical position. If the above adjust.
ments have been made and the upper end of link binds on
the throttle lever, it may be relieved by prying the lower
end of the link ourwardly until the link bends slightly and
binding is eliminated. Fig. 63, Ill, 5.

mcm‘%:g{ 173" |

L. & E iLL.
FIG. 63—ALIGNING GOVERNOR }ARTS

Mechanical Governor Parts

Inspect governor parts for wear. Worn parts can cause
throttle hunting or even complete failure of the governor
to function.

If a hole is worn in the flar face of the governor crank,
it should bc discarded as this will canse jerky, uneven ac-
tion and resulr in throtde hunting. Fig. 64. The governos
plunger wears at both ends. The ends should be round and
smooth.

CHECK FOR WLAPR
FLAT 5POTS

\ CHECK FQDI WEAR

LOOK FOR SCORING et At |
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FIG. 64—GOVERNOR CRANK AND PLUNGEK

Check the tangs on the governor weights. They should be
square and smooth. If a tang is broken, the governor will
not operate. If weights bind or stick, the gear should be
replaced. Fig. 65. The shaft hole in the governor gear may
be chetked with a pew shaft.

FIG. 65—GOVERNOR TANGS

The governor crank should fit the bushing freely, bur nn:
loosely. Use a new crank to test bushing and rebush if
necessary. It will be necessary t6 ream the bushing after
pressing 1t in. Use an expansion reamer and ream jus:
enough so that crank moves freely.

Check the holes in the governor link, the pins on the gov-
ernor lever and on the carburetor throttle lever. Much of
the governor action can be lost taking up the slack duc
to wear at these points. Fig. 66. CAUTION: Be sure to
use crankcase support while replacing either governor
shaft or bushing. Failure to do so may resulr in cracked
or broken crankeases.
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F1G. 66—GOVERNOR LINK
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Model A

The governor bushing is threaded and must be removec
before gear can be removed from shafr. The gear sheuld
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CONTROLS

Fig. 70 to 108 show governor linkage and remore control

CARBURETION (Cont'd.)
CARBURETOR AND GOVERNOR

hook-up for the various engine moddls.

2494 -45

Fig.7

3—Muoudels B-ZZ Remoie Gor, Coutrol

2719- 49

Fig. 74—Models B-ZZ Remote Gor. Control
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Chapter 4
COMPRESSION

It is easy to check the compression of Briggs & Stratton engines. Simply give the flywheel a quick spin and if it re-
bounds from the compression stroke, the compression is good. If the engine turns over without compression resistance,

it is probable that blown gaskets, leaky valves, or worn piston and piston rings are the cause.

To Replace Cylinder Head

When removing the cylinder head screws, be sure to note
the different lengths of the screws and the position from
which they are removed. If they are not replaced in the
same position they may either bottom in the hole or have
too little thread engagement. '

Always use a new gasket if available before replacing
cylinder head.

Replace cylinder head and turn each serew by hand as far
as it will go. Use a socketr wrench with a handle not over
6" long and tighten all screws evenly with a 14 turn in
rotation 1 to 6 as shown in Fig. 109, Do not tighten one
screw down completely before the others as this may cause
the cylinder head to warp or damage the gasker. Run the
engine 2 to 5 minutes. Then tighten all screws snugly
(which will normally be about V4 turn) in the same ro-
tarion.

TABLE 6 - VALVE TAPPET CLEARANCES

VALVE TAPPET CLEARANCE|
ENGINE MODEL INTAKE EXHAUST I
MAX. [MIN. | MAX. [MIN, |
A (5 Digit) ,007 |.005 [.009 |.007 !
A (6 Digit) .009 {.007 |.011 |.00% !
A With TPA Ex. VYalves .009 |.007 |.016 |.014
B (5 Digit) .007 |.005 |.009 |.007
B (6 Digit) .009 |.007 | v011 |.009 |
B With TPA Ex. valves .009 |.007 |.016 |.01% |
FH 1/16 |1/32 |.013 |.041 -
Fi .007 |.005 | .007 |.005
Fd L0141 |.009 |.025 {.019
H .011 [.009 |.021 |.019
1-]BFP .009 |.007 |.016 |.05% |
X .007 |.005 [.¢15 {.013
L 013 |4009 | .028 0193
M .007 |.005 |.009 |.C07 |
K-KS .009 {.007 |.016 |.cak ¢
PB 3/32 [1/16 | .021 |.045
Q=R-S=T-W .057 |.005 |.009 |.607
U-WBG-WI-WM-WMB~WMG-WM| | .009 [.007 |.C16 |.014 |
¥ L0311 |.009 | .021 ].019
z .009 |.007 | .046 | .01k
¥ .021 |.019 | .019 17
ZZ With TPA Ex. Yalves .021 |.019 {.023 |.021 !
 5~6-8 009 |.007 |.016 | .01t !
- 14 .009 | .007 | .016 [.01x |
8~14 With TPA Ex. valves| .009 |.007 |.019 |.017 |
23 009 |.067 | .018 |.017 |
23 With TPA Ex. Yalves .009 | .007 |.023{.0621 |

FIG. 109—CYLINDER HEADS

To Check Tappet Clearance
Turn flywheel until valve opens to the highest point. Then
turn flywheel one complete revolution. This will turn

the cam gear a half revolution and will place lobes in a

180" position from the cam followers. Repeat for each
valve. The valve clearance should be as shown in Table
No. 6. On later models, the valve clearance is stamped on
the name plates on the engines. Always check clearances
when engine is cold.

To Remove and Replace Valve and

Valve Springs

The valve springs and retainers are held in place on the
larger engines with tapered collars and on smaller engines

with a pin through the valve stem.

Model B and 2" Bore Engines

Use a screw driver and open end wrench to pry up valve
spring and a needle-nose pliers to remove and insert the
pin when replacing the valve and springs. Fig. 110, IlL.
1to0. |




FIG. 110—REMOVING & REPLACING VALVES
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ILLUSTRATION 1
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FIG. 11]—REMOVING VALVES

Models A-FJ-H-K-L-M-Q-R-S-T-W-Y-Z-ZZ and
Intake Valve Only on Models B-14 and 23

To Remove
Place valve spring compressor on top and outside of valve

chamber and under valve spring retainer as shown in Fig.
111, Ill. 1. Compress valve spring compressor as much as
possible and until compressor automatically locks. Tap
top of valve to loosen valve spring collars and pry them
out with a screw driver if necessary. Compress spring
enough to release lock on spring compressor and pull ou
compressor. Remove valve collars from valve chamber.

To remove spring retainers, spring, and spring cup. pry
them out with a screw driver as shown in Fig. 111, Il 2.

Mode! 9 and Exhaust Valve Only on B-14 and 23

Place valve spring compressor as shown in Fig. 111, 1IL. 3
with a steel or hardwood block at the bottom of chamber.
Pry up valve spring with end of compressor. Proceed with
balance of operations same as above.

To Assemble Valve Springs

Models A-B-FJ-H-K-L-M-Q-R-S-T-W-Z-ZZ-9-14-23
Place valve spring, retainer, and cup into COmpressor as
shown in Fig. 111, Il 4. (Note: Models FJ-H-L-M-§-T-Y
do not use valve spring cup). Compress spring as much as
possible and until compressor automatically locks. Then |
place spring into valve chamber as shown in Fig. 111, 1l
5 and insert valve.

To assemble collar, put a small amount of grease on end
of screw driver and inside of each half of collar as shown |
in Fig. 111, IIL. 5, and insert into valve stem. Compress
spring enough to release lock on spring compressor anc
pull out compressor. See that valve spring collar fits into
retainer. |

Model FH

To remove the intake valve, file or grind off peened head
of the valve stem.

To temove exhaust valve, place part (A) of Tool No.
65292-2-T1 under the valve head as shown in Fig. 112,
IIl. 1. Be sure that this round tool stays under the yaive
head. Place slotted hole in tool (C) over the retainer as
shown in Ill. 1. Press down tool (C) and release the col-
lars that hold the retainer in place. Remove retainer and
spring to take out valve.

To assemble intake valve, insert tool (A) under valve
head. Replace the spring and press the retainer on parr |
way with tool (B) as shown in Fig. 112, Il 1. Insert tool -
(C) between the end of valve stem guide and retainer
above the spring. Ill. 2. This allows for the correct valve

. clearance, The thickness of tool (C) is about .[}36;'-5_ whick

regulates proper valve opening. Press retainer down as far
as possible and peen over the end of valve carefully to
hold the retainer in place.

To assemble exhaust valve, insert valve and place tool (A)
under valve head. Assemble spring and retainer. Compress
spring with tool (C) and insert collars.
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FIG. 112—RIMOVING & ASSEMBLING VALVES

MODEL FH
Model Fl

To remove and assemble intake or exhaust valve, follow
instructions for Model FH exhaust valve.

Model PB

Loosen compression release set screw and carburetor elbow
clamp. Remove intake valve. If valve is tight use kero-
senc or penetrating oil to loosen.

To remove exhaust valve, lift valve spring and retainer
"with the end of a screw driver and with a long nose
pliers, remove the pin from the valve stem. Pry spring
"ou: with screw driver. To replace valves, reverse operation.

To Reseot Valves

The valves should be refaced with a valve refacer and the
sedts reground with a good-seat grinder to an angle of 45°.
Then lap valve to seat with grinding compound, just
enough to remove grindirtg marks and to show if a good
sear is obtained. If the sear is wider than shown in Table
No. 7, a narrowing stone should be used. If either the

sear or valve is too badly burned, it should be replaced.

TABLE NO- 7 = VALVE SEAT WIDTHS
MAX. USABLE |  NEW SEAT
ENGINE MODEL SEAT WIDTH WIDTH
ALL MODELS 5/64" 047" to . 062"

To Adjust Valve Tapper Clearance

The clearance is adjusted on most models by grinding the
required amount from the end of valve stem. Fig. 113.
Be sure the cam gear is turned in the proper position as
explained in paragraph "To Check Tappet Clearance” and
that the end of stem is ground at right angles. Special in-
structions are as follows:

1

S

el

" |
i
VALYE CLTU *
INTAKE
EXHAUST VALVE

SPRING
RETAIWER

3 S
\

\ SPLIT COLLAR @5
zzts?-qw

!
¥iG. 113—CHECKING & ADJUSTING VALVES

*IE
i
1

r

Model FH

The intake valve is automatic. The exhaust valve clearance
is sccured by loosening the rocker arm set screw and then
raising or lowering the rocker arm fork vntil desired clear-
ance is obtained. It should then be locked into place with
the . ser screw. If rocker arm fork is removed. make sure
thar slug (No. 65232 is placed ahead of set screw when
reassembling. Fig. 114.

s i i s B e -

INTAKD VaLvwE

\R_m GaF

7 ExmeyST vaLut

RET&|WiE COLLLE

(«fﬁiﬂ
T
:QE;}‘E“%EH“
ROCKi R . _ #&\1 .
ARM - 1] i :
FORY CRiw % ‘i'I | \\
T Yl Y T e
FIG. 114—ADJUSTING VALVES
Mode! FI

Valve clearances for both intake and exhaust valves are
secured by following instructions for Model FH exhaust
valve. Fig. 114.

Models K-Q-R-W-1Z-IZZ

Valve clearance is adjusted by loosening cam foliower
locknut and turning cam follower screw to desired posi-
tion. Securely tighten the cam follower locknut after ad-
justing valve clearance. Fig. 115.
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FI¢;. 115—ADJUSTING VALVE CLEARANCE

Model PB

The intake valve is automatic, Exhaust valve clearance 1s
adjusted by loosening cam follower locknut and turning
cam fullower screw to desired position. Securely ughten
cam follower locknut afrer adjusting valve clearance.
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To Check Valve Guides
Use plug gauge to check valve guide holes for wear. Sce
Table No. 8 for correct gauge to use on the various mod-
els. Try gauge in several pmitinn:&l as hole may be out of
round. 1f gauge enters hole freely, a-new valve guide must
be installed.

TABLE NO. 8 - VALVE GUIDE INSPECTION TOOLS

TO CHECK YALVE GUIDE FOR
WEAR OR OUT OF ROUKD USE

ENGIKE MODELS GAUGE MUMBER

A-B-FJ-H-K-L-M-Q=R~5-T-

W-Y-2-77-9~14-23 £9529-T19
|IBP~N=NS=U=WM=[=W|-WMB~-
Wil=-5-6-8 29738-T6

To Remove Valve Guides

The valve guides in most models are pressed into place
and can be removed when worn. In other models, the
valve guides are not removable. They are drilled and
reamed directly through the cylinder casting and the
cylinder must be counter-bored to receive the replacement
valve guide. Full instructions are as follows:

LUV

' —5/16" DIA. ROD

-

YALYE GUIDE

™y ZEBS - 47
FIG. 116—PRESSING VALVE GUIDE DOWN

[\ 1,
ROD OR PUNCH i.

————— i — e A e =

zoad L1 / ;

JlG. 117—BREAKING OFF LOWER HALF

Engines With Removable Valve Guides

Press guide halfway into valve chamber with a 5/16” rod
or punch. Fig. 116, Break off lower half (Fig. 117) and
drive out remainder.

NOTE: If the guide is extremely tight on Modcls K-R-W-
7.77. remove cylinder from crankcase and push valve
guide out in an arbor press.

To Counterbore Hole for Valve Guide
Engines Without Removable Valve Guides
Counterboring should be done on a drill press so that pilot
on counterbore can follow the guide and the hole will be
square with the cylinder. Fig. 118. Counterbore should
turn at a speed of 225 to 275 RP.M. lt may break through
the sidewall, but sufficient stock will remain to hold the
new guide securely. 1f counterbore cuts undersize so thas
the hole is too small for valve guide, ream the hole with
counterbore reamer at not over 250 R.P.M,, preferably by
hand. Table 9. Proceed to install new valve guides @?’in
the following instructions: o
See Table 10 for valve guide number. cell
NOTE: The recommended speeds for operating drills and
reamers produce best results. Lower speeds are permissible.
but higher speeds may result in breakage or damagg 1o
tools. A reamer lubricared with oil will cut slightly smmalics
than when used dry. 4

TABLE NO. 9 -VALVE GUIDE COUNTERBORE TOOL

2in & LARGER

NAME OF TOOL N-NS-U-6=8 | BORE ENGIHES

COUNTERBORE 21%09-T10 |61348-T1-32
COUNTERBORE

BUSHING 21%306-T1 1 |61348-T1-03

i j

TABLE NO. 10 - VALVE GUIDE NUMBERS

VALVE GUIDES n
ENGINE MODEL INT. EXH
A 210102 210103 |
B 210101 | 210066 |
FJ 210102 210102 |
H-Y 210102 210102 |
|-1BP 210106 210107 |
K-¥ 210105 21846« !
L-M 210102 210103 4
N-NS-U 210124 210125 |
R 210106 ;| 21846 !
R (with non-removable f
guides) * 210123 210122 |
S-T 210102 210102 |
W 210105 21846 |
W (with non-removable E
quides) 210123 210123 |
W1=-WM-WMB-WMI 210106 210107 |
7-11 210105 21846 |
5 210106 210107 ¢
6 210124 210125
8 210124 21012%
g 210100 21006€.
14 210101 21006€
23 210101 | ~210067
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hurned or cannot be narrowed to dimension shown in

— COUNTERBORE

2589

Table 7, they should be replaced. Proceed as follows:

To Remove Exhaust Valve Seat Insert

Sclecr correct tool (Table 12) and insert sear puller nur
as shown in Fig. 120. With puller nut under valve insert,
place body under washer. Tighren 5/16” cap screw with a
wrench unril valve seat insert comes our of cylinder. Fig

98 B

TABLE NO. |2 - TOOLS FOR REMOY ING
VALVE SEAT INSERTS

VALVE SEAT | YALYE SEAT IN-
EKGIKE MODEL IKSERT PULLER|SERT PULLER NUT
BoDY i
A-9 61992-T6 | 61992-T6-2
B-ZZ-14-23 61992-T5 | 61992-T6-22
|=N-Wi|-5-6-8 6£1692-T6 | 61902-T6~ |2

(For above tools see Assy. HNo. 290914 Page 84)

another free manual from www.searstractormanuals.com

FIG. 118—CQUNTERBQORING FOR VALVE GUIDE

To Install Valve Guides
The valve guides (see Table 10 for correct Part No.) are

drilled and reamed to the finish size and need only be
pressed into place. USE A BRASS ROD TO PREVENT

PEENING THE END OF THE GUIDE. The distance
from the top of the guide o the top of the cylinder should
be as in Table 11. Fig. 119.

TABLE KO. 11 - DISTARCE FROM TOP
OF GUIDE TO TOP OF CYLINDER

ENGINE MODEL " INTAKE EXHAUST

A | /2N | i
B=K=Z=ZZ= 14 3/4" |—1/4"
FU=L=M=S=T [/ 2" /40
H=Y 5/8" | F L3520
= I BP-WM=WMB=WI=WM[~5 |/ 2" 7/8"
N-NS-U-6 5/8" B
R-W 3/4" |t
23/ 35010 v

FATE S A f—1/32"

| # |—i/74"

——m B

BOOY IN PLACE.

EXHAUST l
YALYE
INSERT ‘ .
<7 | -
< _
Uy @ )
\ i sl
: i WA i 3 592

FIG. 120—INSERTING VALVE SEAT PULLER

WASHER
BODY

FIG. 121 —REMOVING VALVE SEAT

TABLE NO. |3 - TOOLS FOR COUNTERBOR-
ING CYLINDER FOR VALVE SEAT INSERT

VALVE SEATS

The valve seats in the cylinder usually are worn or pirted
so little rhat refacing lightly with a valve seat grinder
is all that is necessary. However, if they are too badly

COUNTERBORE |
ENGINE MODEL PILOT NO- CUTTER NO-
A-FJ-H-L-M-S-T-Y-8| 6 1348-T 1-23| 6 1348-T |-73
B=K-R-W-7~77-14-23|61348~T 1-23| 61348-T 1-63
[ =N=U-W1-WM~WMB-
WMI-5-6 EIEREST e 18] BIBABST -3
8 61348-T I- 13| 61348-T1-73
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To Counterbore for Intake Valve
Seat Insert

Insert pilor in valve guide (Table 13). Use T-handle
(61348-T1-122) in pilot as shown in Fig. 122.

FIG. 122—INSERTING PILOT

(Cont'd.)

47

!

LL

— CUTTER SHANK ~

Setect correct counterbore curter (Table 13) and place
on cutter shank (61348-T1-43). Insert T-handle (61348-
T1-53) in curter shank. Fig. 123,

KNOCK-QUT PN
EI3UBTI=-102

CUTTER SHAREK

CUTTER

2EBEY% g9

&

FIG. 123—INSERTING CUTTER SHANK

Counterbore the hole by hand until stop on cutter touches
the top of the cylinder. Fig. 124. DO NOT force the
cutter to one side or it will cut oversize. Remove cutter
shank and curter and blow out all chips. Use Knock-Qut-

o . YALVE SEAT
9 =

Y
K

TENT -4

Pin (061348-T1-102) to remove cutter from shank. Fig.
| o :

FIG. 126—DRIVING IN VALVE SEAT
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To Install Valve Seat Inseri
Use pilot and driver as shown in Table 14, Select correcr

COMPRESSION (Cont'd.)

To Reface Stellite Valves

valve seat insert. Place it in cylinder recess. lnserr pilot valves.

in valve puide. Drive insert in with driver No. 61348-T1.
112, Fig. 126. Afrer insert is in place, use valve sear
grinder lightly to be sure that valve seat and the valve
guide are concentric. Then lap valve to valve sear with com

pound just enough to remove any grinding marks. Decker Mfg. Co.

TABLE I4 - TOOLS FOR

To Grind Stellite Valve Seats

We highly rccommend the use of the valve seat recondi-
uoning Briggs & Stratton engine kit supplied by Black &

INSTALLING VALVE SEAT INSERT

Use the samce valve refacing machine as used on standard

YALVE SEAT
TOOLS INSERT PART NO-

EHGINE MODEL PILOT DRIVER INTAKE EXHAUST

| A~FJ=-H-L=M=S-T-Y-9 61248-T =23 | €1348-T1-112 632007 62007
B-K=R-W-Z~77-14-23 61248-T |-23 61348~T =12 2 1880 2 1880

| BP-U~WMB-WM | ~WBG-WMG 61248-T1-13 61348-T [—112 63838 62838

[-H-KS=-WIl-wM Before following

__serial numbers: 61348-T|~-13 61348-T1=112 £3838 £3838
| After Serial No. |0398H 61348-T [—13 61248-T |~ | 12 63838 2 1BED

|K_After Serial No. 530498 61248-T1-13 | 61348-T|-112 63838 21865
NS After Serial Ho. 530498 61248-T |- 13 61348-T =112 63838 21865
(Wi After Serial Nol 538680 61348-T1-13 61348-TI-112 63838 21865
wB After Serial No. 538680 61348~T1-13 61348-T |-112 63838 2 1865
| 5-6 61348-T |- 13 61348-T 1= 112 63828 21865
& 61248-T |- 13 €1348-T 1= 112 210135 21865
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Toe Time Valves

To properly time the valves, assemble the crankshafr so . ; /
thar the timing mark on the collar of the crankshaft is in | BEAE
line with that on the cam gear. Figs. 127 and 128.

MARK
= CHISEL MARK
L=

1o4 % = |

FIG. 127—VALVE TIMING

FIG. 126V ALVE TIMING

It the uming mark on any of the gears is on the wrong
side, mark the top or opposite end of of the timing tooth
with chalk. Exceptions as follows:




another free manual from www.sgarstractormanuals.com

COMPRESSION (Cont’d.)

CAw FOLLOWER :f:l;ﬁﬂgmt oN
CORRESPOND NG
MARE O® FLYWHEEL
P r._--—-~-
FIG. 129—V ALVE TIMING
Model PB

With the cam loose on the cam gear shaft and the cylinder
in place temporarily, turn the crankshafr so that the piston
is at its highest point. Fig, 130. This can easily be found

by placing a rod in the spark plug hole on tap of the piston.

It will rise as the piston rises and the highest point can
then be noted. Scratch a mark on the fiywheel and a cor-
responding one on the air guide, |

Remove the cylinder. Turn cam (still loose on the gear
shafti until the lobe (which allows the set screw to be
nightened through the piston hole) just strikes the cam
follower on the left or forward side. Then turn cam slight-
fy to the right to take up the play between the valve stem
and valve tappet. See that the mark on the fywheel is
on the air guide, then turn the flywheel 1o the right 74"

and tighten the set screw on the cam. The engine is then
timed correctly.

. (]
] M
i 3}
r 11
L S |
| L] 1
L __ ¥
1 I
k. J Iil_j‘ VALVE PUSH ROD
{ i ]
] 11
1 . £ HOLE 13 CRAME-
CAM FOLLOWER—,  © ' > " tASt fos
PUSH ROD
CANM FOLLOWLR STw
|— CAM GEAR

| CAW GEAR STUD

7

1I4-4C ' )

FIG. 130—VALVE TIMING %)

Models FH-FI

To properly time the valves on these models, assemble
cam followers in place, insert the exhausr valve push 1od
through the small hole in top of the crankcase so that the
flat end of rod rests on the upper cam follower, Fig. 129,
Then place the cam gear on its stud so that the cam lobe
is toward the crankcase wall between the two cam fol-
lowers. , g
Place finger on top of push rod and press lightly. .Bé*fcar&
ful not to bend rod and bind against the side Df%'gm:*.l]
hole in crankcase. Then roraté the cam gear to the r%ht or
clockwise several times until you become familiar with
the point where push rod begins to rise. With th‘:%‘tam
gear set in this position, insert crankshaft, gear Eﬂgﬁﬁrﬁt
and with crankpin 10° to the right of center line 4nd al-
most in line with top magneto screw hole. Engf{ijﬁi—?“'iﬂ
then be in correct time.
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50 | Chapter 5

PISTONS, PISTON PINS, CONNECTING RODS

_ The sizes of bearing surfaces of these parts are important and may be compared with sizes shown in Table 15, How-

ever, pares apparenty 1n good condition may require checking for size or roundness. A rod bearing .0007” out of round
should be rejected.

Always keep 1n mind the condition of related pants, If, {or example, the cylinder is to be rebored, new rings and
pistons are required and there is no need to check the old onc:.

A S

To Disassemble RN
Scrape carbon from upper end of cylinder bore. To re- TABLE ¥0. |5 = CONNECTING ROD AND PISTON
move piston and rod assembly, remove cap from bottom, PIN REJECTION SIZES
then push rod and piston up and our. Remove rings by CONNECTING ROD
shppul'}‘g {htm. up over the ring l:mds,. never dmr_cn over CRARE PIN] PISTOR PISTON
the piston skire. Fig. 131. Remove pin locks wuh thin ENGINE MODEL HOLE PIN HOLE PIK
nose pliers. Hold thumb on pin locks when removing 1o A-H-L-M-S-T-Y 276 | . BR3250]. BTN
prevent losing them. Push out piston pin. Most pins are 5 .00 | .67 ok
a shp fit and can easily be pushed our. However, on some FH-F1=FJ~PB 276" | .BE325N].RE |
older models the piﬂ is locked in pl%{’_‘& in one pu. hole | = | BP=W |~ W}~ T o A 2R Ag8RTEMN
in the piston. In this case the piston should be heated in WMB WM I=5
bailing water for the removal or assembly of the pin K=R=W oot | 7zan TREE TR
| " [N-NS-U-6 | .?5a” | . 4512611 48878" |
‘ 0 GO L | 6 ie" JBE IR
| I-77 GC R L7338 "
| 8 751" |.49125"], 48875"
i 9 g/a" .465“ i T
5 P 15T0K - A AT 001" | E735" | 671"
g 23 g . 189" | 736" |.73%E"
1 l ‘_H\‘
fkﬁ”»/ “k‘w
|

e iy ——

oS R SR |

FIG.132—CHFECKING RING CAP
To Check Piston for Wear

It the piston shows no visible signs of wear, scoring or

251547 3 : scufhng. and the cylinder is nor to be rebored. the piston
FIG. 131 —REMOVING RINGS FROM PINTON should be checked. To do so, clezn carbon from the top

, ring groove. Place a new ring in the top ring groove,
To Check Rings s £ p ring g

; , Check the remaining space in the groove with a fecler
Clean carbon from ends or gap of rings and insert them

; _ | LA
A = r . = - iy - =3 " .} | Sy [ r " 3
?.I_H:] AT I_l EIJﬂIJ[ l:].fk] the {Ll]ﬂd{]_ I:J';'Jf_[. I ush them d:,};ﬂ.“ a ]I 4 {-.IE-:IEH ft*{’]t'r can bE‘ iﬂSf‘f[[‘d ah Err b{”{' EﬂL:l h’i[?{{{.'i 8
e with the piston (0 DE sure they are saudare with e : -
I ) e engines and 007" feeler on Models A-B-FJ-H-L-M-S.T-

bore . , . .
Z7-43-14-253 the piston is worn and should be replaced.

Check gap ac ends wath feeler gouge, I the gap s 0267 0 . 2] :
s | &G BRE | Fig. 135, Some pistons have four graoves. The top groove
more, when evlinder 1z sathin standard bure as shown i

Takle 19, the ring should be rejecred. The gap of new
rings should be 0077 10 0177 on all models. Fiy, 132

i this casy 15 not used. It ois called a2 Hear InSuiuIing
Groove or Hear Dam.
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FIG. ]33—CHECKING RING GROOVE

P D= &

To Check Pin Holes in Piston

The pin holes can be measured if so desired with an
side micromerer or pair of calipers. Table 15 Howe
since testing fing groove weas is mMOSt IMPpoOrtant, |
seldom necessary to check the pin holes.

To Check Piston Pin

Use an accurate micrometer and take readings at se
points to find point of greatest wear. Table 15, A
00057 our of round should be rejected.

To Check Connecting Rod

1f the crankpin bearing is scored the rod must be disca:
Scoring is usually caused by dirty or insufficient oil.
desired clearance berween rod bearing and crankpi
0015”. This is to allow for oil but should in no cas

more than .0045".

If che piston pin-hole in rod or piston are worn, a .(
oversize piston pin may be used. If parts do not ¢ :

up at 005" oversize, they should be discarded. Steel
necting rods have a removable bushing for the piston
This czn be removed and a new one pressed in and rea
[0 size.

Do not attempt to repair the crankpin bearing in a
necting rod. If it is worn or scored the rod shoul

IEpln[‘t‘:d.

To Assemble
There are several things to keep in mind while assem!

the rod, piston, piston pin and rings to each other :

while installing them in the engine. These operanon

quite simple but may cause damage if not done pror

1. Arrangement of rings on piston.

2. Position of piston in cylinder.

3. Position of rod in crankcase. §

4. Alignment of rod and piston. 2

5. Proper instzllation into engine.
The position of the piston in the cylinder is deterr
by an "X mark inside the piston on the pin boss. Fig

The "X side should go toward the magneto side ¢

enginc. If the piston has no "X" mark 1t may be ins .
either way. The position of the rod in the cranker
determined by the clearance flat, the oil hole, or 1t

sembly marks. It is important that the rod be prc»
installed in order to insure clearance and sufficient )
catinn. Refer 1o Fig. 135 for proper installation of va-

JHECTING RODS (Cont'd.) 51
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_F_H_,.ﬁf"
J;,g E"\*—/)’/ "X" 0K BOSS
E&F;:H“a‘;i -

i Poamcar A
FiG, 134—ASSEMBLING CONNECTING ROD

rads The side of the rod which is shown is the magnetd
side. The rod and the piston must be assembled with the

mayneto sides in line
I\Ef"!- "E: Use a thin nosc pliers to assemble pin lock rings.
Be sure the locks are set firmly in the grooves.

|4 cioR. SIDE ||# CARE. SIDE ||#CARB. SIDE ® CARB, SIDE

0L
HOLE

LOCK WASHER || LOC¥ WASKER

LOCK PLATE
ILL. | ILL. 2 iLL. 3 1ILL. &

4 CIRB. SIDE || 4 CARB. SIDE |[ @ cARS. SIDE | i@ CARD. SiDT

|

i

|

i

2 | ’

J ASSY. |

1 m MAZES |

LDE!"- ﬂﬁt e S ey I

2677 PLATE { Lock PLATE" || LOCFPLATE |
ILL. 5 ILL. & ILL. 7 ILL. &

FIG. 135—CONNECTING ROD INSTALLATIONS

ST

To Align Rod and Pision

In order for the piston and rings to funcrion pmper]}wthe
must be in alignment with the cylinder bore and square
with the crankshaft. Use Piston Alignment and Squarenes:
Gauge, part No. 66629-T5 to test for squareness and twis:

Toe Test for Squareness

Select proper alignment plug (Table 16) and assembic
crankpin end of rod to plug. Fig. 136. Tighten cap screw
so rod will fit securely on plug. Move piston and rod unti:
piston is in center of aligning plate and note how pistor
skirt touches plate. Reverse rod on alignment plug tr.
check opposite side of piston skirt against plate. If rod and
piston are square the piston skirt, from bottom of skirs
to bottom of il ring groove, will touch the alignmen:
plate evenly on each side.

NOTE: On some pistons the skirt is ground tapered. Ir. |

such cases there will be a slight space at oil ring end of
skirt. This space must be equal on both sides in ordet to
have the piston and rod in perfect alignment. 1f skir:
does not touch plate evenly, bend rod by rapping with
palm of hand as shown in Fig, 136, I1l. A or B whicheve:
is indicated.

Ty
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52 PISTON, PISTON PINS, CONNECTING RODS (Cont'd.)

TABLE 16 - ROD ALIGHING PLUGS
ENGINLC MODEL USE PLUG KO-
A=FH=FI=H-L-M=-PB=5-T-Y 5['?6?(‘31‘5_{5

B~ K= Q=R-¥=7~27 CHEEEET e

4

I=1BP=KR=-NS-U-Wi-WM-WMB~-WHM| 666 50—THh=4

i 4
A | _66625-TH-4
G Z -
i 666 20~T5= 7
|4 ET — =
| o 66620-T5-2

e
23 - 1875=T5H

(i z
L CONMECTIRG RO d

i T

i XA -
| PISTOR SKIRT -
' L
| AL1ex|NE PLATE |

FIG, 136—ALIGNING ROD AND PISTON

To Test for Twist

Place piston in position shown in Fig. 137, 11l A and see if
piston rouches alignment plate evenly.

Place piston in position shown in I, B and sce if piston
skirt touches aligning plate evenly. If skirc does not touch
evenly, swing piston away from plate and twist rod with
adjustable wrench as shown in Fig. 137, Ill. B.

Replace rod against plate to recheck. If rod is properly
aligned, the piston skirt will touch evenly in all directions
as shown in Fig. 137, Ill. C. Remember that tapered pis-
tons will have a small space at the ring end of skirt in al
positions. The Piston and Squareness Gauge should be so
placed that it will be: between the operator and a window

or light. This will muke gauging the space berween align-

ing plate and piston skirt much simpler.
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FIG. 137—SQUARING PISTON & ROD

To Assemble Rings to Piston

There are wsually three different rings to a piston: (13
Top ring.  2) center compression or scraper ring and (3
atl ring.

In Fig. 1°8 are shown the various rings and the proper
position ¢ f each. Note especially the center compression

1ing. The scraper groove should always be down toward

the piston skurr,

Be sure t:e oil return holes are clean and carbon is re-
moved frem all grooves, then assemible rings — oil ring
first.

NOTE: Be sure to use rings called for in Parts Manual for
5 digit type number Model A engines. The TINg grooves
in cld sule pistons arc not deep enough and require
thinner ri-g. See Parts Manual. However, if the old style
piston ha: been replaced by a new style piston, the new
style ring should be used. Be sure 1o use the proper rings
on Model: 14-23-B-ZZ, as both 14" and 3/32” rings are
used.

/’_'.“ - --~~--HH/_YLsr.:uPEa GROOYE
I-\-""-\.

-

FI1G. 138—POSITION OF RINGS



PISTON, PISTON PINS, CONHECTING RODS (Cont'd.)

TABLE |7 - CONNECTING ROD
CAP SCREW TORQUE

MODEL MIK IKCH LBS. MAX., INCH LBS.
A-9 | 50 |50
B-14 15 200
All 2™ bore a0 | 10
8 S0 | 10
4 175 200
23 |25 . 200

To Install Piston and Rod in Cylinder

Remove rod cap from rod and make sure all bearing sur-
faces are perfectly clean. Oil the rings, piston skirt, piston
pin and rod bearings. Stagger the ring gaps around piston
and insert rod and piston into cylinder with oil hole,
clearance flat and assembly marks in the proper position.

Fig. 135.

RING COMPRESSOR

——

2oty £7
e

FIG. 139—INSERTING

PISTON AND RINGS

Compress rings with ring compressor and push piston
down into cylinder. Fig. 139. If piston does not go down
easily, raise it up and find the reason. Never attempt to
force piston down, as broken rings, scored cylinder or
nicked bearings may result.

fter piston is entirely in the cylinder, mnvert engine or
lay it on its side. Pull rod down and fit rod bearing to
crankpin. Assemble cap to rod taking care that assembly
marks come together. Tighten cap screws securely to the
torque shown in Table 17, Revolve crankshaft at least
two revolutions. If rod strikes cam, assembly instructions
have not been followed or the engine is out of time. If
crankshaft operates freely, bend locking plate against
screw heads as shown in Fig. 135, See Fig. 140 for general
view of rod assembly with oil dipper.

BE SURE ALL PARTS ARE CLEAN WHEN AS-
SEMBLED. A TINY BIT OF DIRT WILL RUIN A
BEARING IN A FEW REVOLUTIONS. 3

TR A=
$a8-
AR ]

j

i =g

FIG. 140—GENERAL VIEW OF ROD ASS‘EMBQ.’
3
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The crankshatt and cam pear should always be removed
from the crankease with utmos: care to prevent damage

to gear and bearing surfaces,
Tec Remove Crankshaft
Models B-K-Z-7Z-9.14-23

Remove crankcase cover. Revolve crankshaft uniil crank-
pin i1s pointing upward toward the breathef dvthe rear of
the engine ar approximatcly a 459 angle. Then pull crank-
shaft out from drive side rwisting it slightly if necessary.
Fig 141 On Models 9-14-23 with ball bearings, bod

cranibcase cover and

Ch

apter 6

CRARKSHAFTS, CAM GEARS

earing supporr should be removed

s ,
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TABLE RO.

Fit:, 141—REMGUVE OR ASSEMBLE CRANKSHAFT )i

Push cam gear forward into recess ar front of engine. Fig,
142. Then draw crankshaft from magnero side. Dauble
thrust engines have cap screws inside the crankcase holding
the bearing in place. These must be removed before crank-
shaft can be withdrawn. -
All Models With Bushings on Drive Side

side,

T B i i m—
H

5 .
o~

4
s

:
|
|

TR i

T i - i

e
.

Remove magneto and with

T

\|

Ahd

|8 - REJECTION SIZES

3

142—REMOVE OR ASSEMBLE CRANKSHAFT

]

All Other Models With Bail Bearings on
Drive Side

Remove magneto. Drive out cam pear shafr. Fip, 143,

draw crankshaft from Magnero

RECESS |N

CEARKCASE

S ey s LAY

| REPLACE AT THESE OR SMALLER SIZES
| _— | 2 ARKDIAT . CAM GEAR
: ENGIKE MODEL Mag. Journal |Drive Journal | Crankpin CAMSHAFT | LOBE
A - .582 L0802 872 37185 | 1.187
AT . 1. 092 . GRZT JETD 37185 | |, 187
AHP=AP ] ] 1,092 982 | .eiz | .37i8p ! N
| B o L1092 } . l.lzz | .997 | 49675 . 425
| BM . 092 NEEE 967 | . 4Gé75 . 1,429
BF 1.002 |.8032 L9097 I L4QF75 |, 429
FH-F I 967 TET: €72 | .4g7 ? 57 |
| FJ-8-T . SE7 —_ &miz I @in | .ziiBb OB
e .092 | .eg2 T 877 | 37185 988
[=R=KNS=U=WI=Wh=WME- Wi ! i LET2E | JETReE L JgAE v L BRAES 867
(IBP-iP-WP T 8736 | JEE&T | 747 _ Bii8r 8t/
= .09z | [.122 1 Jeer i TLagérm 1 1,306
| KN-Z ] 1,082 1.1803 | .997 | .49€75 . 396
=M .GE7 L B b By b s B IRe . 9e7
PR o |.__.967 | .97 i .B7IL | _.747 .  2.035
g L o leET ok 1B2 .9G% | .45€7F L 272 |
R-W ] - 967 lolzz 1.9o7 1 40678 . 396
ZM [ 052 17 Y . 997 40675 | . 396
¥z S sz ] HLIRGT | 0887 | L490TE TEx. 1.444
e L8 | N B ir. |, 434
. N _ 8756 PRIy 747 %7 i85 67
g ) 9632 L9532 8724 | 27185 [, 134
I 1 _t.1eo | _1.1s0 - .9674 . 49675 . 165
| 23 - 1.2759 | 1.276¢ | 1.18~4 L406Th [, 104
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- CRANKSHAFTS, CAM GiAI  at'd.) 55
F To Remove Cam Gear Modcl Fi” . | et
'f Use a long thin punch to drive out the cam shaft. Do not The first “io i I'H f—'ﬂg_'“fs ?“"d a Lam 8“-‘“;‘“3 ¢ ‘f C*’i‘”
i burr or rivet end of shaft while doing so. Hold cam gear iron. Th = sy be identified by [hf“-’f Hgng h“_“ff‘ ‘
ﬁ - while withdrawing punch so gear does nor fall and nick. drfilr_':.’! : .Inhr:. thff} ¥eu feeelvehn Enng with i
r Always drive camshaft our from drive side toward magneto this ?:’l .¥'S replace it with a heat treated gear, ;I
; side. Fig. 143. Part No.- ] |
& Model PB i
r Loosen set screw on valve cam inside the crankcase. Re- |
o move gear cover. Pull out cam gear and shaft. A burr ||.
: sometimes forms on the shaft from set screw. If so, set 3!
¢ crankcase on side and with two screw drivers gently pry }
cam gear upward untl 1t 15 loose. ; ‘
¥ / o
- | -
S —CAM GEAR CHECK POINTS 7
-I(:)J S To Rey - “om Gear unt?f Crunkshﬂ.lff _
‘;E Be sure : - ~'zce cam followers in the crankcase before
"(})J \ﬁD AR SHAFT replacing ca ~rar. Slide camshaft through h{.:ﬁle. in crafik-
E EIF:L'SWH PLUG case on 1ar o side and through gear until 11.: mur:llfz
Q crankc: "ive side, (If shaft does not go n easiy,
0 R check f - or nicks ) Then press camshaft in unul
740:- &3 S flush wi - Jle of crankcase on drive side. Install ex-
. FIG. 143—REMOVE CAMSHAFT pansion =~ with shellac or gasker seal. Fig. 143.
= NOTE: ’n nzine Models AP-NP-IP-8B with ball bear-
= Models FH-FI ing on an! ‘i.ft, the crankshafe must be installed before
Slide cam gear off cam shafr from inside crankcase. DO ssovells ven in. Place cam gear in recess, insert
| NOT drive out cam shaft. cranks! -1 pull cam gear back until gear teeth en
ape ar inn marks match. Then install cemshafe.
To Check Crankshafi Frm:f Cc.Irn Gear o ﬁ“hi > e o o B
TRT:!-]E No. 18 shows the rejection sizes of the various Be sire ‘61 Gige the pears with tining marks marching
points where wear occurs on the crankshafc and cam gear. Fig 14° U ::hpif:n:& SLENT Sthelae SHowD. in, Figab4t

Discard parts if worn smaller than the size shown. Check
the gear teeth very carefully. CRs
Keyways should be checked with new keys to be sure
they are not worn and spread. Remove burrs from key-

e

.

wav cdges to prevent scratching the bearings. Figs. 144 BALL |
g ; ; _ BEARS v/
and 145 show the varjous points to be checked on the N ¥
crankshaft and cam gear. / i
DISCARD CRAKK$HAFT IF SMALL OR OUT OF ROUKD |
CHAET A
JOURWAL OURKAL JOURNAL * DISCARD:, CRANK- i
DRIVE €KD, CRANKPIK~ MAGWLTO EKC SHAFT |7 PLUNGER
FLAT OR KEYWAY uE
ARE DAMAGED i |
i 7 L

£4] N
(o |\

THREADS SHOULDY
BOT BE DAMAGED

GEALR TEETH
SHOULD MOT
BE WORK

[ ACD g 1

6. 146—PROTECTING OI1L SEAL

i5¢¢ Following Fogs.

FIG. 1 44—CRANKSHAFT CHECK POINTS
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- . o
o prevent damage (o oil seal or
Chl Scal.” For full INSETUCIIONS O

There should always be a small .
tween cam gear and crankshafe ¢

Model PB

Asscmble cam, cam gear and cr:
semble the thrust washer berwec.

camshafr.

Place Timing Gauge No. MPJ be

as shown in Fig. 147, Usc a wed,
hold crankshafr in place. Use soc -

and 13A33-T2* 1o tighten the set
L¢" round cold rolled steel is use.

the rwo ends of the wrenches, and

until this 14" cold rolled sceel i

‘play of abour 005" on cam before

*vo longer available. If notin -

socket and T handle.
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2303 43 /END PLAY L 002"~ 00
FIG. ]48—CIHECKING CRA.

Te Check Crankshaft Enc
End play on all models is .002" .
crankshafu is installed. To checl
with magneto assembled but b:
shaft toward drive side and ins
thrust face of magneto and cranke:

i

*HAFTS, CAM GEARS (Cont'd.)

“To Protect
Chapter 4.
sick lash be-

sure o oas-

crenkcase on

od r:ran!cpin
25 shown to
'3A33.T1*

. A piece of

=i between
- 15 tightened

il
'

C Sali0W f.'ﬂd
11 SCIew.
" hexagon
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teck after
i engine
i crank-
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The end play may also be determined with the use of a
dial indicator as shown in Fig. 149. In this case, the engine
should be firmly anchored so amount shown on dial is the

truc end play and does not include movement of the
complete engine.

.O02"-. 008" END PLAY F ]

Tl -a7

FIG. 149—CHECKING END PLAY

A third method of checking end play is as follows:
Push crankshaft toward drive side as far as it will go.
Place End Play Gauge No. MPJ-T11 or 95301-T1 with
the SHORT legs of cross bar against machined surface
of crankcase. (See Tool List Chaprer 12 for correct gauge
for each model.) Push pin against thrust face of crank-
shaft and tighten set screw. Fig. 150. Be sure crankshaft
1s centered and held firmly against drive side.

SET SCREW

THEUST FALE
OF CRAMKSHAFT

By o=
/’ ~y | MACHIMED SURFACE

OF CRAMKCASE

FIG. 150—SET END PLAY GAUGF.

FIK

e s

FIG. 15]—CHECKING END PLAY
Lay magncto with thrust face up. Put a standard 015"
magneto gasker in plice. Place end play gauge on mag-
neto with long legs of crossbar against gasket on machined
maunting face of magnew. Fig. 151, If end play is correct,
the gauge will touch all chrec points. If there is not enough
cad pliv, the pin will touch thrust face and there will be
clearance at the leg of crossbar. 1f end play is too great,
the clearznce wil be ar the pin.
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FIG. 150—8ET END PLAY GAUGE
To Correct End Play

The magneto mounting or bearing .support gaskets arc
supplied in three thicknesses—.005", .009” and .015”. The
proper end play can be obtained by using one or more of
these gaskets. If a lathe is available, the end play can be

- corrected by setting the end play gauge as explained, then

mount the magneto plate in the lathe as shown in Fig.
152. See Chapter 12 and Tool List for arbor number. If
end play is too small, set cutting tool at thrust face, point
A. If end play is too great, set cutting tool at mounting
face, point B.

Check frequently with end play gauge, holding gasket in
place. When gauge touches evenly at pin and both legs
of crossbar, the end play is correct. Fig. 150 and 151.
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Chapter 7

CYLINDERS

Cylinder Inspection

Always inspect the cylinder after the engine has been dis-
asscmbled. Visual inspection will show if there are any
crucks, stripped bolt holes, broken fins, or if the cylinder

wull 13 scored. Use an accurate micromerer or dial indj-

Cator to determine the size of the cylinder borc. Measure

: ’ Bt :
at right angles at abourt the center of the ring travel. Fig.

153, Table 19 lists the standard cylinder bore sizes.

Il THE CYLINDER BORE IS MORE THAN 003"
OVERSIZE OR .0015” OR MORE OUT OF ROUND,
OR BOTH, IT MUST BE RESIZED.

TABLE NO. 19
STANDARD CYLINDER BORE DIMENSIONS

STANDARD CYL. | STANDARD CYL.

BORE DiM. BORE DiM.
MODEL | MAX. MIN. ||[MODEL | MAX. MIN,
A 2.250 | 2.2490 || T 2.2500 | 2.2490 |
B 2.6250 | 2.6240 ([ U 2.000 | 1.9950
e 2.2500 | 2.2490 | W 2.7505 | 2, 7500
F 2.2500 | 2.2490 [[wi 2,000 | 1,9990
FJ 2. 2505 | 2.2500 || wH 2.000 | 1.9997
H 2.2500 | 2. 2490 || wMB 2,000 | 1.9990
| 2,000 | 1.9960 {[ WM| 2,000 | 1.99%0
(1BP | 2,000 | 1,000 [y 2.2500 | 2. 2490
K 2,755 12,7500 [[ 2 3,000 | 2.9995
L 2.2500 | 2.2490 | 22 3,000 [ 2.9995
M 2.2500 | 2.2490 1] 5 2,000 | 1.999C
[N-NS [ 2.000 | 1.9290 6 2.000 | 1,9990
PR* 2.5005 | 2.5000 118 2.2500 | 2. 2450
0 2.7505 | 2.7500 || 9 2. 2500 | 2. 2490
R 2.7505 | 2.7500 || 14 2.62FG | 2.6240
S 2.2500 | 2.2490 || 23 3,000 | 2.9995
" C4N BE REBGRED ONLY WiTH & CYLINDER GRIKDER OR
: BORING MACHINE
PISTOK RING GAP SHOULD BE FROM .007" 10 .017"
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23107 =

Cylinder Resizing

ALWAYS RESIZE TO EXACTLY .010”, 020", OR .030"
OVER STANDARD SIZE. If this is donc accurately, the
stock oversize rings and pistons will fit perfecdy and
proper clearances will be maintained.

The cylinder can be resized by reboring or it can be
quickly and accurately honed by using. 2 good hone such
as the Sunnen Cylinder Grinder. When using these hones,
It IS IMpOriant to start honing at the bowtom and gradu-
ally work up. The bottom of the bore is usually round and
true and will act as a guide for the honing stones. Use a
discarded cylinder to practice on at first uneil you are
tarmiliar with the action of the hone. the amount of Ten-
sion required, etc,

Small scratches in the cylinder bore may sometimes be re-
moved with the hone withour enlarging the bore more
than 003" above standard.

Resizing with a hone can be done with a portable electric
drill. However, since it is important to keep the cylinder

bore in perfect alignment with the crankshafs crossbore,

it 15 best 1o do this on a drill press.

To Set Up for Honing

Clean cylinder at top and bottom tw remove burrs and
pieces of base and head gaskcrs. Fasten cylinder to =
heavy iron plate. Oil surface of dril] press table liberally.
Set plate and cylinder on drill press table. (Do not anchor
to drill press.) If using portable drill, ser plate and cylinder
on floor. Place hone drive shafe in chuck of drill press or
portable drill.

slip hone into cylinder, connect drive shaft to hone and
set stop on drill press so hone can only excend 34”7 to 17
trom top or bottom of cylinder. If using a portable drill,
cur @ wood block to place inside of cylinder as a stop for
hone. Disconnect drive shaft from hone and raise it ourt
of the way.

To Hone Cylinder

Place hone in middle of cylinder bore. Tighten adjusting
knob with finger or small screw driver until stones fit
snugly against cylinder wall. DO NOT FORCE. Hone
should operate at 300 to 700 R.P.M.

Connect drive shaft to hone. Be sure that cylinder and
hone are centered and aligned with drive shaft and drill
spindle. Starr drill and as hone sptns, move it up and down
at lower end of cylinder. The cylinder is not worn ar the
botrom bur is round so it will guide the hone to straighten
cylinder bore. Gradually increase scrokes until hone travels
full length of bore bur do not extend hone more than 24"
to 17 ar either end of cylinder bore.

As cutting tension decreases, stop hone and ughten ad-
justing knob. (Somc hones like the Sunnen are used dry.
Orthers such as the Automorive Maintenance Mach. Co,
should be wet with a mixture of 3 parts kerosene to one
part of oil.)
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CYLINDERS (Cont'd.)

Check cylinder bore frequently with an accurate microm-
eter. Hone abour 00057 large to allow for shrinkage when
cylinder cools.

Change from rough stonc to finishing stone when within
0015 of desired size, then use finishing stones. Always
hone 0107, .020” or .030” above standard dimensions
given in Table 19.

Cylinder Welding

Always remember that welding creates extreme localized
heat which may cause warping, distortion, misalignment,
cracking or breaking.
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The main bearings consist of the magneto bearing and
the drive bearing. The magneto bearing is a bushing
pressed into the mapgncio plate and reamed w size. The
drive bearing may be either a bushing or a ball bearing
and may be mounted cither in the crankcase or on a re-
movable plate called thé crankease. cover. The bushing

L,

-

Chapter 8
BEARINGS

Main Bearings

type of bearing is very efficient but extreme care must

TABLE NO. 20 - TOOLS FOR REAMING BEARINGS

be

taken 1o matnrain the proper clearance between the crank-

shafe journal and the bearing surface, Too litde clearance

will cur off the otl supply and too much will cause ex-

cessive vibration and wear. I both main bearings and
crankshafr journals are within. the proper limits, this

cleurance will be mainrtained.

{See Following Poge)
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f. MAGKETO BEARING DRIVE BEARING 3
| LINE
| REAMER
GAUGE RIVER TO GUIDE REAMER GAUGE DRIVER TO: GUIDE TO FIT
TO CHECK| REPLACE BUSHING TO FIT TO CHECK{ REPLACE | BUSHING TO | REAMER TO |MAGNETO &
ENG. MAGHETO | MAGKETO [TOFIT DRIVE MAGHETO DRIVE DRIVE FIT MAGHETO FIT DRIYE DRIVE
MODEL BEARING | BEARIKG BEAR I KG BEARIRG BEARIKG | BEARING : BEARIKG BEARING BEARING
A 690621-T3 | 69876=T1 | 60225-T1-74 | 60225-T1=24 | 65116-T3 | 29076-T3 | 60225-T1-14 | 60225-T1-6Y4
AP 69E21~T3 6GB76-T21 | 60225-T1-94 | 60225~-T1-24 BB BB BB BE
| B 69621-T3 | 69676-T1 | 60225T1-4 | 60225-T1-24 | 66439-T3 | 69876-T1 | 60225-T1~1l | 60225-T1-3d
'BP | 66821-T3 | 69676-T1 | 60225-T1-54 | 60225~T 124 BB 8B BE BR
{FH | MPJ-TO { 65093-T1 | . §9093~T4 | 69093-T1 69094-T
(F 1 | MPJ-TS £0093-T1 | 69093-Tk | 69093=T1 £909L-TY
F U | MPI-TY 69093-T1 69093-T4 | £9093-T1 6905L4-T4
K 69621-T3 | 69876-T1 | 60225-T1-74 | 60225~T1-24 | 65116-T3 | 29076-T3 | 60225-T1-14 | 60225-T1-B}
| "62552-T1 | 257u6-T3 | 60732-T2-4y | 60732=T2-28 | 62552-T1 | 297u6~T3 | 60732-T2-14 | 60732-T2-z4
| B Pl 62552-T1 | 29746-T3 | 60732-TZ—44 | £0732-T 224 EB B | 8B T
| ¥ 6$821~T3 §5876=T1 | 60225-T1-4 | 60225-T1-2L | 66L39~T3 | 69876=T1 | 60115-T1-44 | 60225-T1-34
n MPJ=T9 | 69093~T1 | 69093-Th | 29716~T3 69094~T4
M MPJ-TQ P 69063-T1 | £9063-TL | 297L46~T3 690GU—TY
N 62552-T4 | 207u6-T3 | 60732-T2~14 | 60732-T2-28 | 62552-T1i | 29746-T3 | 60732-T2-1Y4 | 60732-T2—24
HP | 62552-T1 20746—T3 | €0732-T2-ul | 60732-T2—24 BB 2R 8B 8B
K3 | 62552-T4 29746-T3 | 60732-T2-14 | 60732-T2-24 2552-Tt | 207U6-T3 | 60732-T2-14 | 60732-T2-28
(PR | MPJ-TS 690937 1 | 69265-Tz | 2907613 69265-T 1
0 MPJ=TS §9093-T1 66439~T3 | 29347-T1 | 69054~T2 | |
R MPJ-TS 69093-T1 ! L 66425-T3 | 29347-T1 | 63054—T2 | |
5 MPJ=TS 69093-T1 69093-TH | 29746-T3 65054~TH | .|
T MPJ—T9 69C93~T1 £6063-Th | 29746-T3 6GCSH—~TL
U 62552-T1 29746-T3 | 60732-T2-14 | 60737-T2-24 | 62552-T1 | 297u6-T3 | £0732-T2-14 | 60732-T2-24
W MPJ—T9 69053-T 1 66439-T2 | 29347-T1 69054~T2 |
W 62552=T1 29746-T3 | 60732-T2=14 | 60732-T2-24 | €£2582-T1 29746~T3 | 60732-T2-4k EoT7R2=-TZ-24
WM | 62552-T1 | 20746-T3 | 60752-T2-14 | 60732-T2=24 | 62552-T1 | 297u6-T3 | 60732-T2—1% | £0752-T2—24
WM B|62552-T1 2974E=T3 | 60732-T2-1k | 60732-T2=24 | 62552-T1 | 25746~T3 | 60732-T2~14 | 60737-T2-24
WK 1| 62552-T1 | 29746-T3 | 60732-T2—14 | 60737-T2-24 | 62552-T1 | 29746-T5 | 60732=T2-1% | 60732-T2-24
Y 69821-T3 | 69576-T1 | 60225-Ti1-74 | 60225-T1-24 | 65116-T5 | 29076-T3 | 60225-T1—14 | £0225-T1-g4
Z 69824~T3 | 69876~T1 | 60225-T1—64 | 60225—T 1—2X 85 8P T 86
127 |69621-T3 | 69876—T1 | 60225-T1-64 | 60225~T1-21 BE BB | BE 38
5 £2552-T1 26746~T3 | 60732-T2—14 | 60733-T2-24 | 62552-T: | 297u6~T3 | 60732-T2-1% | 60732-12—24 ki
& 62562-T1 20746-T3 | 60732-T2-14 | 60732=T2=2U | 62552=T1 | 29746-T3 | 60752-T2-1L | 60732-T2-24
8 £2552-T1 29746-T3 | 6073-T2-14 | 60732-T2-24 | 62552-T1 | 29746-T3 | 60732-T2-14 | €0732-T2-24 ’
9** |291227-18 E 291227-T¢ :
| 4* *| 291227-7T8 | ) esizer-te | [ : 1
2 3* * 2a1327-Te | 291227-1¢ |
g

* on Model *|" with ball bearing drive use same tools and specification as Model *|BP-.

** on Models o, 14 and 73 when worn beyond Max. replace entire bearing support assembly
o crankcase Caver,

wWith all 60225 reamcrs use 60225-T1-44 pilot.

NOTE:

with all 60737 reamers use §0732-T2-34 pilat.
For (llustiration or information on any tool sec Chapter i1p.

L



BEARINGS (Cont'd.) 61

There are three major steps required in repairing the main NOTE: Some magneto bearings are held in place with a
bearings: (1) Check, (2) Remove and Install, and (3) pin through the plate hib into the bearing. Others arc
Ream. secured by staking. A stnked bearing may be identified
by a notch or notches in 2 outer end of the bearing, just
inside the oil retainer. These notches are made by driving

> To Inspect Bearing
If bearing is scored or babbitt has shifted, the bearing

, a portion of the bearing 1110 a short groove in the hub
should be removed and a new ope installed,

PRESS ALL BEARING: INWARD TO REMOVE
To Check Beoring PRESS FROM INSIDE 10 REPLACE. Fig. 156
Refer to Table 20 to determine the proper plug gauge
N for each bearing, If the "C" or flattened end of plug
gauge can be inserted into the bearing at any point, the
bearing is worn or out of round and should be replaced

Press in new bearing. Extrome care must be taken 1o align
the oil holes in the bearing with those in the magneto
plate hub. Do not press bearing in too far. The inner
end of the bearing should be 1/16” from the inner end of
thrust face of the hub. (Except on flange type bearing. )
Fig. 157.

NOTE: Whenever a FLANGE bearing has been replaced,
the end play of the crankshaft must be checked. See Chap

ter 6 for full information on end play.

Fig. 155

The "A" and "B" section of the plug gauge are used to
check the bearing after it has been installed and reamed.
Section "A" should enter the bearing but Section "B”
should not.

1-:

{See Following 'E_ngr}

o~
o . - -ty N & ) Lr ) ] T ] A o AN L el " AL S e AR e e - ] = T} s ey ML ST T T g e | T T o mgd & -_\ ¥
tormanuals:Com:» s n e R
:.I : Ak : - | E ..,'--. i : AN 4 .; s H .:_... i 5 | E: .. ity i :I_;\... _...l:..__:.: :“L.“-_-\-I -. ; ok f - ";.-._. " -."\. .:.::__ :.. l-l:,l .;-.l_:'_l-.\.-l_l: :u.'i'll !I F\.:. : xﬁ::_,‘
] . L il i v : I E : : T # ..,. i ll..:;.._. _.':I'-'-.'_' :_.. _......_::-:‘.-I.:-.EI_-.-I .

-

L=

L, ]

T

BTl

L}

E

|

1' * — el —— s k. L ik :. i . :ii:

| | BEAR | NG il i

i

: . . i
AN i!iL;i.!

g0 ) o It

IF_GAUGE DOES WOT WAYE °C" E¥Q MEASUSE WITH A MICROMIYER ﬁ

] .

B

g FIG. 155—BEARING PLUG GAUGE g

% If no plug gauge is available, rx.u?asu.re the bf:?.r%ng diﬂme;er FIC. 157—ALIGNING BEARING

D and compare with the: respective size shown in Table 2

(1*7:2 If the bearing has a dllﬂmE[EI' equal to or greater than Fhe TABLE 21 MAIN BEARING SIZES

g .géx'En Agure, the bearmg_ should be IE]ETC'EEd, IfIbearmg MAGRETO BEARING DRIVE BEARIRG |

; . 0007 our of mu.nd, it should be rejecred. Use plug | REPL T EPLACE 1

gi gauge wherever possible. AT OR | REAM NEW | AT OR | REAM REV |

_ _ MODEL | LARGER | BEARING TO |LARGER | BEARIKG,JO | |
= Ll sty nm,:{ Install Plain Bearings A=H=Y 1,097 [1.096-1.0955) .997 | .99¢~ .g9ss| i}
Q. NOTE: If the bushings are worn on Model 9-14 and 23, 1= e om0 o 00—y ooss| 68 T
, the EIan]-\ir:asﬁ’ cover or the bE&I’ll.'lg support must be re- : T e e :3’..?5:,' éf.ili:

-CE placed with a new ope. Thf bgshmgs are not rep]n:mhlr.:_  Toibsn 1,097 |1,096-1,0955] B8 = ] .
o 4 Use one bearing as a guide while rrzammg‘rhc other. IF is e e | o] &
= absolutely necessary to completely repair one bearing MeS=T 072 | .971~ .9705| .877 | .876~ .8755 ,
@ before starting on the other. |~N—NS—N - T
! W | =W~ WM 5= | &T S
WM | .B78 | .877- .876k| .e78 | .877— .BrEMI

q& e ! |8P-KP—IP | .78 | .B77- .876k| BB BE : H _,
K 1.097 |1.096~1.0955}1.127 [1.126-5,1285! i1
E') Ki—7—77 1.097 |1,094-1.0955| BB BE ‘|j

i PB 972 | .971- .9705/1.0015[1.0005-1.03G 1

"5 O~R—W 972 | .971— .9705|1.127 [1.126-1.1255] !
C £ .878 | .B77- .B764| .678 | .B77- .@i6N |  °
@ rrn s ~ . .| 878 | .877- 8764 .BIE | .B77—- .mikL] i
£ " .9875| . .9675 ;
f FIG. 156—BEARING DRIVER o P il | *-!-
: Magneto Bearings 2 10917 _ bt ] i
%* | | | B .B78 .877— .B764] .B78H .B77— .EBTGL !
B Select the proper driver to remove and install the bearing. Nl e —— E ;1
%ﬁ Table 20. Proceed as follows: Remove oil scal retainer. * On Models 9-1u-23 when worn beyond max. replace g :h
e Press out old bearings in arbor press using proper driver. entire bearing support assembly. - ‘ i

: |

Fig. 156.

s ol B i ity e
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To pin bearing in place, drill a hole through the hub and

bearing with a No. 31 drll. On the rype of magneto

shown in Fig. 158, the hole is drilled in the outer end of

hub. On the type of magneto shown in Fig. 160, the hole

is drilled in the inner end of hub. On flange type bearings

as shown in Fig. 199, drill the hole anywhere in the thrust

.":i'f:-i face except over the oil hole. Insert brass pin ( furnished

with bearing) inro the hole. Drive it in unti] the tp just ,a-’ff —
‘# enters the steel shell of the bearing bur does not go through 4 5 E—
e the babbitt. Peen outer end of hole. On flange type bearing e e
L the pin is driven in flush wich thrust face.
i
7
ael
2| o v ﬁ } |
=1 Mo b
;%j f ? | -' A1 Groove |
:I| : ;C.-'.-H" ] / |
.Z_ | S ' Do A ?
552 FIC. 160—STAKING BEARING
) B PEEN HOLE
]
n
w11 e
; BEARIKG  z=1e 1 |
Al FIG. 15§—PINNING BEARING
: To stake bearing inw place, use a dull chisel or screw e
:; E driver to drive a small poruon of the bearing into the {F"'wu
grooves in the magneto plate. Fig. 160. =
ws | Drive Bearing | b
}1 The drive bearing may be removed and replaced the same
= as the magneto bearing, but be sure 1 use 2 crankcase | “
“ support when pressing bearing in or out. Fig. 161, Drive chu:usa SUPPORT ; =
— i bearings are pinned in place only on Models FH and FL o AvING T 15:" =
o I On these models the flange bearing is pinned on the in- . 161—REMOVING DRIVE BEARING
OF side face as on the magneto flange bearing. The straight Reaming
. hearing is pinned at the outer hub of the crankcase. Two rypes of reamers are used for main bearings as you -
1 . . will note in Table 20:
Hﬂnlnwﬂ' Engf"ES . ; T 1. The shell reamer—used with a pilor and guide bushing
= [ : SEUE c}'llindtr bushing on hDIlEGﬂtﬂ}r N - : : 9 The line reamer—a solid reamer with (WO sets of cut-
fush with the outer end of the bushing hole. 1f bushing s o called futes. One ser of flutes acts as a :
L i protrudes too far, it will touch the oil seal and close off t‘n_-*—':j € gfﬁ o ;jtl':s' _ P -
1 the oil retaining groove and cause oil to Jeak. gide while th,{' DIREE 565 i R EH_'T =
~ ' ream borh bearings at the same nme. NOTE: Reamer
- lubricated with oil will tend 1o cur a smaller hole than
I. _ when used dry. g
Ii FLANGED BEARING W To Use Shell Reamer
g o e T After bearing has been installed, assemble magneto to
= b g cylinder or crankcase. Refer 1o Table 20 and select proper

-jf / v ﬁ‘l oole 1f "BB" is shown instead of a tool, it indicates that 3

! 1 - 2 ball bearing is used on the drive side. The guide bushing

4 ( E&_ﬁ: listed will fit in the recess in the crankcase. Insert guide

il T e bushing in bearing opposite to the one O be reamed from

;ij:: e g TR - B the inside of the crankcase. Place shell reamer on pilot

,l FIG. 159—PINNING FLANGE BEARING and thrust it into bearing to be reamed. The tip of pilot

i |

.



BEARINGS (Cont'd.) 63

should enter guide bushing at opposite side. Fig. 162. Turn
reamer clockwise with a steady, even pressure until ream-
cr 1s completely through bearing. Then remove magneto
plate and remove reamer without backing it through the
bearing,

= PILOT BUSHING
£ @ ?'-I-., > 1LOT
ﬂ’s SHELL REAMER
(gl ™ s
a . _'_h-r
(i S| VI
|~ <

FIG, 162—SHELL REAMING

To Use Line Reamer

Mount magneto to crankcase. Select proper reamer. Table
20. Insert reamer through larger bearing regardless of
which is to be reamed. The smaller set of flutes enters
smaller bearing on opposite side of crankcase. Fig. 163.
Then turn reamer clockwise with a steady, even pressure
until bearing is completely reamed. Continue to turn
reamer clockwise while removing it from bearings.

L—'—"_:'l ) MAGHETO PLATE
o 0 égiEHBLED T0
HECAL
&Za _ CASE
() A
WD |
, GUIDE REAMER
(S =
(= V
ZEE1 47

FIG. 163—LINE REAMING

To Check Bearing for Size After Reaming
Use the same plug gauge as in inspection, but use A" and
"B" sections. Fig. 155. The "A" section should enter the
bearing, but "B” section should not. If “B" enters, the
bearing is too large. For bearing sizes sce Table 21. After
reaming is completed, remove and clean oil sucker valve
and be sure oil return passages are clean and free from
chips. Replace oil valves.

Install new oil retainer rings which are included with re-
spective bearings.

BEARING OIL RETAINER

The bearing oil retainer rings consist of four types: (1)
The Flange Type, (2) The Cup Type, (3) The Washer
Type and (4) The Qil Seal. Fig. 164. Extreme carc must
be taken to prevent damage to the oil seal when assembling
the crankshaft. Fig. 146, and 165

ﬁ cur
a

2IL SEAL

FIG. 164—BEARING OIL RETAINERS
To Replace OQil Retainer Ring: or Oil Seal

To remove, pry out the old retainer ring with a screw
driver. _

The cup type is assembled with the edges up. The 'ﬂa’?%gd
type can be assembled only with the flange upé@}ie
washer type can be assembled with either side up. <%
The oil seal is assembled -with the sharp edge 0{%1
leather or rubber down toward the inside of the engine,
Rub leather oil seal with "Lubriplate” or equivalent béFpre
assembling. Place the retainer ring in the counterbore
and either press or drive it-into place. Tool No. 692&?%_T1
can be used where the retainer ring is driiren_ﬁush:?jg_
164. There should be an zir gap of .010” between the cup
type and the Hange type and the crankshaft journal. If not,
file the retainer ring. Do not file the washer type.

To Protect Qil Seal While Assembling

fo Engine :

Wrap a piece of cardboard around the power takeoff por-
tion of the crankshaft. The cardboard should be cur, to
size so that the ends burt and do not overlap. Tape‘*"*'fﬁ%&m
with scotch tape. Wrap successive layers around each other
until a sleeve is built up that is just a few tht:rus"a_‘fﬁds
larger than the bearing journal. Wrap the last la}-tf‘%ﬁtu
scotch tape. Fig. 165, I1l. 1.

(See Following Poge)

BEUTTED ENDS oOF

CARDBOARD WRAPPED WITH

SCOTCH TAPL

BEAR I NG
JOURKAL

g B f-{

SLIGHTLY LARGER THAN
BEARENG JOURKAL

SLIDE COVER l
AND DL SEAL

CARCBOARD
«EE¥L

AEAR IKG
JOURKAL

CARDOSOARD -
SLEEVE TAKE-DFF
H::\ 3 coyrt
SLIDE COVEER
AMD O11 SEAL
~.  ILLUS. 2 lLLﬁs. 3

FIG. 165—PROTECTING OQIL SEAL
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64 BEARINGS (Cont'd.)

To ussemble the oil seal and crankcase cover, a1l the sleeve
and place it in the oil seal from the outside of the oil seal.
Fig. 165, 1ll. 2. Guide the power takeofl portion of crank-
shaft into the sleeve and push the crankease cover into
place. The sleeve will stop when ir contacts the bearing
journal and will allow the oil seal to slip onto the journal
without damage to the seal. Fig. 165, IIL. 3.
Model 8 and 2 Bore Engines

On engines with plain main bearing on the power takeofl

side, the oil seal should protrude 1/16” from the cylinder
boss. Fig. 166.

On engines with ball type main bearing, the oil seal

should be pressed in 3/16” from the face of cylinder boss.

Fig. 166
¥ -, @-:':'_:ﬂ"; ‘:Eﬁ i
A of ti—-r-‘-&l@l{r
S
i 3"___ : |I'.;""_F'-l'l.I \_(
. i fE"' 'I! ] | "
: ]
@/ N |
..----"‘""I'III = ﬂ"-
£ 6 AL ﬁw
AUSH MG NEARIRG &)
TYPE TYPE S .

FIG. 166—0IL SEAL LOCATION

Models A-B-K-Z-ZZ

When replacing the oil seal on magneto plates with a
raised boss on the outer end of the bearing boss (Fig. 167,
I, 2), it is importznt that the oil seal be properly seated
to prevent leaking or turning loose.

First grind a chisel or old screw driver as shown in Fig.
167, Ill. 1. Then inspect the raised boss as shown in Ill. 2.
There will be two or three places where the boss has been
peened or staked in. With the sharp edge of the chisel
apatnst the oil seal, drive these back as shown. Then with
a sharp pointed scraper, scrape all burrs away until the
counterbore 1s round and smooth. Fig. 167, Ill. 3. This is
to permit the new oil seal to be nserted withour distortion.
Remove the old oil seal with a screw driver.

Drive in the new oil seal unril it stops against the shoulder
in the counterbore. A piece of pipe or rod, slightly smaller
in diameter than the oil seal, should be used as a driver.
Then use the chisel ro stake or peen a portion of the boss
in three evenly spaced places. Fig. 167, Ill. 4. This is to
prevent the oil seal from working out. Do not swake so
deep that oil scal is disrorred.

NOTE: If the magncto plate is so worn that the oil seal
1s loose in the counterbore, a new magneto plate must be
used.

BALL BEARINGS

Discard old bearing if it is rough or worn. To remove,
place crankshaft in arbor press as shown 1in Fig. 168.

To install, heat bearing in boiling oil or water. Be careful
that bearing does not rest on bortom of the pan in which it
is heated. Place crankshaft in vise with drive side up.
When bearing is quite hot it will become a slip fit on the
bearing journal. Grasp bearing with the oil seal down and
thrust it down on the crankshaft. Fig. 169 The beuring
will ughten on shaft while cooling. Do not quench. Oil
immediately if bearing had been heared in water -

KARR
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FIG. 167—REMOVING & REPLACING OIL SEAL
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FIG, 169—INSTALLING BALL BEARING

CAM GEAR BEARINGS

Model PB
(See Chapter 6 on removal of cam gear.) The main

bearings on Model PB are replaced as in the preceding
instructions, but this model has cam gear bearings which
may also be repaired.

Use a Plug Gauge No. 67029-T2 for cam bearing on mag-
neto side, inserting it from drive side as shown in Fig.
170. Use Plug Gauge No. 69265-T2 for both cam and
main bearing on drive side, Install new bearing same as

main bearing.
/ PB CRAKKCASE

B7028-T2
PLUE GAUGE

POAR —&F

FIG. 170—GAUGING MODEL PB CAM BEARING

(Cont'd.) 65
To ream use fixture No. 13A18-T30. This fixture is neces-
sary in order to maintain the center-to-center distance of
the cam and crankshaft gears so they will mesh properly.
Put fixture in place (Fig. 171) with short leg inside
crankcase. Line it up with the plug through the main bear-
ing. lnsert Reamer No. 67029-T1 from drive side and
ream untl reamer strikes the magneto plate. Then remove
fixture and magneto plate and finish reaming.

NOTE: Tools No. 13A18-T30, No. 67029.T2, No. 69265-
T1 are no longer available. If you do not have these tools
in your kit, the crankcase must be sent in to the factory
for reaming of cam gear bearings.

CAUTION: Always turn reamer clockwise even while re-
moving it from the bearing. Keep a steady pressuré on
the reamer to eliminate chatter. Handle reamer with
utmost care. The slightest nick on a reamer will ruin any
bearing on which it is used. - g
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66 Chapter 9
OIL SYSTEMS

Bripggs & Stratton engines are lubricated by one of three
meihods:

1. Splash System

2. Constant Level Splash System

3. Ejection Pump System
Both splash systems use the movement of the connecting
rod to spray oil to all the surfaces requiring lubrication,
A dipper which is either a projecrion on the bottom of
the rod cap, or an extension on one of the cap screws, dips
into the oil on each revolution of the engine, splashing
the oil o all the internal parts of the engine.

~ In the Splash System, the dipper dips into the oil reservoir

in base of engine. It has no pumps or moving parts. Fig.

fﬁﬂ
S

. I |
; ; b
B H ' —-:.._:::E%

ij;tﬁr

FIG. 172—8PLASH SYSTEM

The Constant Level Splash System consists of a trough
into which the rod cap dipper plunges. The trough is filled
by a pump actuated by an eccentric on the cam gear and
thus a consrant oil level is maintained in the trough, even
though the oil level in base may vary. Fig. 173.

FIG. 173—CONSTANT OIL LEVEL SYSTEM

The Ejection Pump System utilizes a pump from which
oil is squirted upward into internal engine parts. The
pump is acruated by an eccentric on the cam gear. The
movement of the rod and crankshaft also helps throw oil
to all internal parts of the engine. Fig. 174,

r-‘-‘m_..: R T
il i g w7, a- ==

TABLE NO. 22 = OIL SYSTEM GUIDE

LN . L | . ' i
e, A P L, T Thai 1 P e L et e e i
A e oy L B L ol e e LT 8 PR R T 1 RS TR Y :f

TYPSA SEE
ENGINE MODEL F OILKRTICLE
SYSTEM| NO.
L - Before Serial No. [B0755 2 |
A - After Serial No. {80755 [
B - Before Serial No. |85186 3 |
B - After Serial No. |85186 | e
FH 2 2
F 2 5
FJ 2z 4
H I * X
[-1BP o 3 | -5
| - After Serial No. 303000 | **
K 3 G
L i g
H . 2 4
N - Type NHo. 205000 Tec 205499 3 5
N - Type Ho. 205500 To 205999 3 T
K=-NS - After Serial No. 305000 I e
PB ; 2 8
0 2 | 4
R 2 4
RC-RH=RL 3 6
###S I g
#H*T r 9
U % 5
W 3 &
Wi (5 Digit) 3 b
¥l (6 Digit) L TR
!ﬂ:WH E ]U
WMB | | *E
WH i 5 B
T ! ¥x
Z 3 6
ZZ - Before Serial Ko. 292883 5 &
ZZ7 - After Serial Ho. 282£83 e ¥
g=-iy~-23 | *
5=6~8 E 2
6H=8H 3 F

* TYPE OF OIL SYSTEMS
| — Splash , .
2 — Constant Level Splash
3 — Ejection Pump
** — gplash System (See Fig. 172)
— QOriginally used Type 2.
Change to Type | when

repai red.

All pumps—either ejection type or constant level splash
type—should always be tested while engine is being re-
paired.

This can be done by immersing the pump inlet in oil and
working the plunger up and down. The ejection type pump
should shoot a jet of oil from the outlet hole. Fig. 174.
The constant level splash type should fill the oil trough

el

e i " e e T -
alelF Dl e e

.'-""" - B P VIR ik "
i!ﬂ:"f-.i' R L L q?.’-,ﬂ_'_-;,'-.":".:“'-. SR M e b '::-'f_i,_u_.:-'._.‘.r'- F



e e e en e ol a
—y

OIL SYSTEMS (Cont'd.) 67

with oil. If this does not occur, the entire pump should be To Assemble Pump to Engine

thmughiy cleaned, and retested. If it still does not work, Push plunger down into pump compressing spring, Grasp
it should be .replm:ed with a new ﬂ”f-JS{T Table 22 for pump. with one hand, the forefinger at oil outlet, holding
the type of oil system used on each engine model. plunger in. Place pump in crankcase with the oil outle
" 3 toward the crankshaft. Tighten cap screws. Check to sec
that the end of plunger is against the cam gear. Be sure
/< | governor crank is between the governor gear and the
74 boss on end of pump body. For old style pump see Fig. 176.
/ ; OUTLET | = = |
\ ' |
‘ 01L
7 TUBE |
"- ’ _,,,g; |[
4" e
o 3
N gt SN Sk
hw PLUKGER
FAN OF = s
ot e R g SPRING 2
FIG. 174—EJECTION PUMP i)
ARTICLE 1—Models A-B . =
The pump rod is also the plunger on this type of oil pump.
Fig. 175.
N SCREEN

FIG. 176—OLD STYLE MODELS A-B PUMP
ARTICLE 2 —Model FH

This pump is permanently artached to the oil pan v;ﬁ#_ich
is assernbled berween the crankcase and the base. The base
on this model is the gas rank. Fig. 177.

~PLUKGER |
CSPRING | £ T Y s
b @)
;'-'--.r*; ""“"h‘j,___‘ L
- T
IKLET SCREEN-
1odd = 4%

FIG, 175—MODELS A-B PUMP

To Remove Pump

Lay engine on its back. Remove the two cap screws which
| hold the pump to bosses on bottom of crankcase. Take ¢are FIG. 177—MODEL FH PUMP
= not to lose plunger or spring. Test and clean pump as ex-

72, plained ar the beginning of ‘this chapter. If it does not To Check Pump
';-'_:_:,-:'=_---E.i,;.¢t oil at outler hole it must be replaced. Fill the oil pan with ojl to within 14" of the top. Work
Yo Assemble Pomp the P]UI}EE[" up anf.:l down. If the oil trough fills with oil
T the pump is working satisfactorily. If not, clean and re-

o ._,_-P:{ace Spring in pump body. Place plunger in pump with check. 1f it still does not work, it should be replaced with
o1l outlet hole opposite to boss on top of pump body. e o -
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68 OIL SYSTEMS (Coni‘d.)

To Reassemble

Secure two wooden pegs which fit snugly in the base
mounting holes but are small cpough to pass through
thosc of the oil pan and crankcase. Invert cylinder, Place
pump rod into hole in cam follower. Fig. 178. Assemble
gaskets to oil pan and base and place o0il pan on crankcase
with pump rod in the small hole in pump lever. With
wooden pegs in engine base, turn crankease to upright po-
sitton, holding the oil pan in place. Lower the crankcase
assembly on the base with the pegs guiding it into place.
Remove pegs and assemble screws. Fig. 179.

it =&}

FiG, 178—REASSEMBLING MODEL FH PUMF

)

"

TRl -%]

FIG. 179—MOUNTING CRANKCASE MODEL FH
ARTICLE 3 —Model FI

The pump body and oil trough is a unit assembly, mounted
on two bosses in the engine base. Fig. 180.

To Check Pump

Fill base with oil so intake is about 15" below surface.
insert pump spring, plunger, and rod. Work rod up and
down. If trough fills with oil, pump is working. If nor,
disassemble, clean and reassemble. If trough still does not
fill, the pump assembly must be replaced.

Chi FOLLDaTR

Pl RO
FLUBGS R

1rFerag

P BO0T
RETAIRER 3R ImE

Bl 1 %y °

FIG. 180—QIL SYSTEMS MODEL FI

To Assemble Base to C‘rankmse

Lay engine on irs side, breather side up. The crankcase. " v = 3
should overhang the edge of the bench. Insere the upper” 5]

base screws in the crankcase mountirig holes and hang the

base gasker on these screws, Insert the pump rod in the

- hole of the intake valve cam follower. Place the plunger

on the end of the pump rod. Place the base againse crank-
case so that plunger enters hole in pump body. THE

- PLUNGER MUST ENTER INTO HOLE- IN PUMP

BODY. Start upper base screws into base. Hold base
firmly against crankcase and set entire assembly upright
on the base. Tighten all mounting screws.

ARTICLE 4 — Models FJ-M-Q-R

Testing and cleaning instructions are the same as for
previous trough type pumps.

To Reassemble

Insert straight end of pump rod into hole in crankcase until
flat tongue rests against cam gear. Place pump spring and
plunger in pump body before assembling base to crank-

case. Fig. 180. All other instructions are the same as for
Models FI

H

' TRoUGH

SCREEK

} T hiN o4

FIG., 1B]1—REASSEMBLING (1L PUMPE
ARTICLE 5 — Models I-IBP-N-U-WI-WMI

Pump can be tested by filling base so that oil is 14" over
inlet. Push plunger up and down. Oil should squirt from
outlet hole. Remove from base by loosening the screws.

To Reassemble

Place pump on two bosses which protrude upward from
base. Tighten down with screws. Fig. 182. 1f a baffle
plate is used, the screws arc longer and the spacers go be-
tween the pump and the baffle plate. Fig. 182. Place
plunger and spring in place.

Assemble base to crankcase. Two types of bases are used
with these pumps—(A) The dowel pin base and (B) the
8-hole mounting basc. Asscmble as follows: -

A. Insert the dowel pins in the base. Place the base ga"ékft

on basc. Set the crankcase down into base with dowel .

pins as guides. Tighten securely.
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b. Lay crankcase on its side. Lift base and put two mount- . Jigirsns
ing screws, with lock-washers through the mounting -Eairivi
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CRAKKCASE

O — E': o

-»...-..'.-\‘ PLUNGER

JCREEN

2228~43

FIG. 182—O0IL SYSTEM

BA5E WITH

BASE WITH
B - SCREWS

2841

FIG.-183— BASES

holes. Hang base gasket from these screws. Place base

- against crankcase and turn screws in a few turns. Start

the rese of the mounting screws, being sure ro align
the base gasket. Tighten securely. Fig. 183,

ARTICLE 6 —Models K-R-W-Z-ZZ

Remove pump by removing two cap screws and pull tube
gently from retainer. Do not force. Twist pump slightly
so tube will not bend.

To Test

Place inlet in oil and move plunger up and down. Oil
should squirt from outler at top of tube. If not, follow
instructions for cleaning.

To Reassemble

Place double end of push rod into two holes in crankcase
with flat tongue against cam pgear. Insert spring and
plunger into pump body, holding plunger in place with
forefinger. Place pump into crankcase so that end of outlet

tube slides through hole in retainer at top of crankcase.

Then allow end of push rod to enter plunger. Do not force.
Twist and wiggle pump until it slides into place without

bending tube. Fasten into place with cap screws. Fig. 184
The outlet tube should bé pointed so as to direct oil

against the top of the piston.

OUTLET TUBE

(@ CRANKCASE - ©
PUSH ROD

/

e -

PLUNGER

— SPRING

-

INLET SCREEN -

2377-100

FIG. 184—OIL SYSTEM

Tk

Nos.™

ARTICLE 7 —Model N (Type
205500 to 205999) and
Horizontal Type Engines

To Test Pump

Fill base with oil so that oil intake is 14" under surface.
Spin gear rapidly with finger. Oil should squirt from our-
ler nozzle. Fig, 185, 1l 2. If not, remove from base ;nd
clean thoroughly. Prime pump by squirting several sho 5
of oil into intake hole with an oil can. Fig. 185, IH.- 3
Revolve gear until oil ejects from outlet nozzle. Reasserible
pump to base and retest, spinning gear rapidly. 1f oil il
does not squirt from outlet nozzle, replace pump.

SFR NG

INLET N
‘mf\ s*rnmsn
Luss In BASE”
ZILB-4%
TLL. 1§

" FIG. 18>—GEAR TYPE OIL SYSTEM -
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70 OIL SYSTEMS (Cont'a.)

To Reassemble Pump

Place strainer in base on lugs which hold it off the bottom.
Assemble spring to pump and insert inler tube into holc
in strainer and long end of spring into dent in strainer
Fasten pump to bosses with cap screws,

On horizontal engines the oil tube extends into the ol
sump. Be sure that screen is clean. Fig. 1806.

Assemble base and crankcase as in Article 5. Be sure the
o1l pump gear engages cam gear.

INLET TUBE DUTLET
OPEX (MG ¥OZZLE
K 7
: :
i
g
SCREEM
S
2774 ~2g
ILL. | bt 2 ;

FIG. 186—HORIZONTAL ENGINE OIL PUMP
_ARTICLE 8 — Model PB

This type is similar to the trough type except that an oil
an is used instead of the trough. The oil pump forces
the oil from the base up into the oill pan where it 1s

splashed by the connecting rod. Fig. 187

CAM GEAR

PUMP ROD

PLUKGER

L S |

FIG. 187—MODEL PB QIL SYSTEM

To Test Pump

Fill base with oil until inlet hole is 14" under the surface.
Move plunger up and down. Oil pan should fill with oil.
If not, soak, clean and retest the pump. Replace if neces-
EETF.

To Assemble

[ay crankcase on side. Place pump rod in hole in boss
and place plunger on end of rod. Put oil pump body in
base and place gasket, oil pan and second base gasket on
base. Push two base screws into base to hold these parts
in place. Assemble base and pan to crankcase taking care
to see that pump plunger enters pump body. Turn in base
screws 10 hold in place. Assemble remainder of base screws
and righten securely.

ARTICLE 9—Models L-5-T

These models were originally equipped with a constant
level splash system. In order to bring these engines up to
latest design embodied in our newest models, we have
eliminated the oil pump and trough and added a dipper
on the connecting rod. To convert these engines to simple
splash system see following instructions:

MODEL 5—Use Oil Replacement Kit No. 290923,
MODELS L-T—Use 0il Pan Replacement Kit No.
290924,

Proceed as follows to assemble:

Disassemble cylinder head and remove piston and con-
necting rod assembly from engine. Discard old connecting
rod, replace with new rod No. 65756 and reassemble rod
and piston to engine. Fig. 188. Discard old oil pan,
trough assembly and all pump parts. Replace with new
oil pan which is minus oil pump, and assemble ro engine.
Reassemble cylinder head.
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FIG, 188—POSITION OF OIL DIPPER
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OIL SYSTEMS (Cont’d.) : 71
ARTICLE 10— Mndels WM-PCWM-WMG

MODELS WM-PCWM—Use No. 91942 Dipper Screw

BIFPER

SCRIW | | |
g : and - No. 62904 Basc Plate.

MODELS WMG—Use No. 91942 Dipper Screw and No
62947 Base Plate.

Te Assemble
Remove the fillister head screw nearest the carburetor side
of the engine from the connecting rod. In its place in- |
stall Dipper Screw No. 91942, Fig. 189. Tighten screw l
and bend locking plate against hexagonal head. ;
Discard old plate, oil trough and pump parts and as- |
semble new base wirthour oil parts.
On Model WMG sec Chapter 11 for instructions on align- .
ing generator before tightening base bolts. ‘
NOTE: I connecting rod in engine is to be discarded for
\\ any reason, replace it with connecting rod No. 29733, Use
the proper base plate as listed above but dipper screw Ne
01942 will not be needed as this rod assembly includes 2
Zhb ) dipper.

FIG. 189—INSTALLING DIPPER SCREW’

/8" SOCKET WRENCH

It".;. *
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STARTERS S

To Adjust and Assemble Storters
Models A-B-L-M-S-T
ON ALL LEVER MODLLS the starter return spring must

always have sufficent tension 10 return fever against ity
stop. To increase tension of spring, move small hook a
end of spring back to next peg. Fig. 190.

ON HAND CRANK MODILS righten pinion gear on
crankshaft sccurely. Oil crankgear shaft through the il
cup, and grease the pinion and crank gear teeth 1o reduce
wear.

Models H-Y _

The gear sector on the starter pedal of this type of engine
shouwld align équart-]y with the pimion on the crankshaft,
Use washers on pedal shaft 1o adjust gear sector in the
middle of the pinion gear. Be sure the sector does not bind
at any place. To replace this sector, it is necessary 10 re-
move only rwo rivets and rivet 2 new one into place.
The starter clutch pinion (No. 63316) on the first Model
H and Y engines had blunt gear teeth. This starter pinion
was vscd with sector assemblies Nos. 29180 and 29185,
which are equipped with a spring tooth assembly as shown

in Fig. 192. Do not usc this pinion wich sector assemblies
Nos. 29539 and 29540. The new starter clutch pinion
(No. 63G21) has pointed gear teeth. This pinion can be
used with all of the sector assemblies shown in Fig. 192.

: T1TI-49

&
L - FIG. i90—ADJUSTING SPRING TENSION
g Models FH-Fi ..
1) On the early Model FH engines (before Serial No. 57100 4,
“ \ a clock spring type return spring was used. Correcr as.
¢ sembly of spring 10 case is shown in left view in Fig. 191. 5%
To increase tension on the spring, loosen set screw on E
, starter shaft and turn shafr to the lefr with 2 screw driver E
j ;: at the slot, then lock shaft in place. The later type spring
e used on Model FH (after Serial No. 57100) is shown in 1

‘{ | the right view of Fig. 191, Onc end is hooked through hole
in sprocket and the other end in the spring lock. To change
1 tension on this spring, loosen set screw and move starter

assembly out far enough to permit wrning of spring lock.
then turn lock forward 1o increase tension and backwards
i to decrease tension. Slide starter assembly in place with
: spring lock up against blower case and lock shaft in place.

FIG. 192—STARTER SECTORS

Models K-Z-ZZ

To asscmble starter, place two eccentric bushings on upper
studs. and two plain washers on lower studs, Then place
starter bracket gear and shaft assembly and four plain

i
A, S

) . . , washers, and nuts on studs. Press starter gear toward en-

0 Chain must align properly with sprocket on later models ; 7 T N %

_ ; : gine unul teeth mesh with pinion. Hold it in this position.

: and with sprocket and sheave on earlier models. I our 2 - ; : : , |

B : : ; Turn vwo eccentric bushings (Fig. 193, until starter gear ¢

B of alignment ust pipe wrench straighten lever. = i i

A can be moved back and forth approximaicly 1732” without

¢ - moving pinion or crankshaft. Tighten nurts securely. Oil

0 the crankgezr shaft through the oil cup and grease the

« pinion gear tecth occasionally to reduce wear.

5

T

IE Models Q-R-W |

i The early Model Q engines were equipped with a starier i

il o . _ .

:| as shown in right hand view of Fig. 194. 1f gears of this

bl | , : ;

il BPRIRG LOCE A'A type starter bind, place shims under starter bracker.

j] ELOT The later Model Q and all Model R and W hand crank o

iii engines were equipped with a starter as shown in lefi _E'::

1 i EARLY TYFZ LATE TYFT . - : . '3

i 2124 °49 hand view Fig. 194 If gears of this type starter bind,

e FIG. 19]—ADJUSTING SPRING TENSION place shims between starter bracket and crankcase. E:
=
o
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.~ ECCENTRIC BUSHINGS

g

HEH

"-:Illfll-"""

T TI I T T3
Hg-.#:k.-ﬁ;- b-.ﬂ‘h'=.

SPACER
WASHERS

L

0e7-49
FIG. ] 9‘3—5_‘T;*IHTER ASSEMELY

2126 -49

FIG. 194—STARTER ASSEMBLY

- Models WI-WM-WMB-WMI

The starter pedal is made in two parts— (1) pedal proper
and (2) pedal scop. These are held together with an ad-
justing bolt. To adjust, loosen the bolt and set pedal to
desired position. Adjust the pedal to get the longest pos-
sible stroke without striking any part of the machine. The
first tooth on the starter sector must clear the teeth of the
starter pinion.

Should the starter pedal return spring loosen or lose 1ts
tension, loosen the bolt which holds the return spring cup.
Turn the cup to the left until there is enough tension to
return the starter pedal back to normal position after de-
pressing it, then tighten the bolt. Too much tension may
cause spring to break. Be sure the spring is in the proper
position with the long end below the pedal adjusting bolt

and the hooked end in the slot of the cup. Fig. 195.

BOSS

STARTER

TaRIE ETURN SPRIKG CUP

RETUR K SPRING

1027

If starter pedal return spring and cup have been removed
and washed, grease before reassembling.

To Repair Starters
Models A-L-M-5-T
Broken chains can easily be repaired with standard repair

link assembly No. 69928. Fig. 196,

MODEL L MODEL FH

COMPLETE LINK
ASSY. 69928

FIG. 196—STARTER REPAIR LINK =

e
Models H-Y :
If starter sector slips over pinion teeth or sector and pingon
teeth have too much clearance, it is usually caused by a
worn starter shaft hole. P
To repair, use reaming fixture No. 60079-T3. Remgve
starter pedal, blower case and clutch. Slip frame [ﬁ
over end of crankshaft and into left starter lug hole. B
197. Ream with the smaller (13/16") dia. shell reamer.
Use nut {B) on end of arbor to draw reamer in uniform-
ly. If nut (B) turns, lock it with a suitable pin at slor.
Run reamer in far enough to chamfer end of hole to take
bushing easier. |
NOTE: If 13/16” diameter of reamer does not clean up
worn hole, run the 78" diamerer through. In most cases
the smaller diameter is sufhcient. After reaming, prgﬁén'
the right size bushing. The 13/16” diametes bushing‘:is
Part No. 63673, The 78" diameter bushing is Part-RNo.
63706. With bushing in place, burnish hole by pusﬁ%\g
steel ball (C) through twice with plunger (D). Try
starter shaft in hole. If shaft is tight in hole, push sicel
ball through third time. Shaft should have good slid&ft

=
-

in hole.

(B)
i

O

®

21%9-49

FIG. 197—-REPAIRING WORN STARTER SHAFT
HOLE
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STARTERS (Cont'd.)

To Replace Spring and Rope on Retrievable Starier

1.
2.

Remove blower housing with starter case attached.
Take off 5 nuts, screws and washers holding case to blower housing.

NOTE: If replacing rope only, omit instructions in steps 4 to12 inclusive .

and follow instructions in steps 13 to 18.
Unwind rope. Wedge screw between pulley and case to prevent spring un-
winding. Ill. 5. Untie knot and remove rope.

4. Bend up two tangs holding pulley to case.

o

10.
11,

12.

13,

14,

15.
16.

G
18.

15

Litt out pulley. NOTE: If starter assembly includes 2 segment shaped drag
plates, discard these. Remove spacer and broken spring.

Fasten starter case with two fairly large nails to & solid surface.

Hook new spring around nail as shown in Ill. 1. Smear some grease in a
cloth and run cloth along the length of spring.

Hook end of spring with straight hook in slot of pulley. Be sure spring end
is tight against slot end. (11l 2, Fig. A.)

Insert spacer collar as shown to hold spring in place. (Slot in collar opposite
spring end.) (Il 2, Fig. B.) |

Place pulley and spring in case with edge of spring in slot. (Ill. 3.)

Bend down 2 tangs opposite one another to within 14" of pulley surface.
Do not use 4 tangs. (Il 4.)

Use a 34’ square stick abour 6” long. Mark pulley and wind up 13%4 turns
counter clockwise with a wrench. Push end of spring until it snaps into
hole of case. Hold the pulley in this wound up position and wedge a 3/16"
screw or other suitable object berween pulley and case. (11l 5.)

USE ROPE No. 66334 WITH SHEAVE HAVING 3/16” WIDE
GROOVE. ROPE No. 66429 1S USED WITH SHEAVES HAVING
7/32" WIDE GROOVE.

When replacing rope in handle tie a figure eight knot around pin with
about a 34" end exposed. Pull pin into slot of handle. (Il 6.) Wind a thin
piece of wire around other end of rope, pass through eyelet of case and
berween flanges of pulley. Select the nearest hole that comes within arc
indicated by arrows in Ill. 7, Fig. A. Slip the wire and rope through this
hole. It is permissible to back pulley off not more than 14 turn to bring hole
in most favorable position.

Remove wire and tie a single knor at end of rope. (Ill. 7, Fig. B.) Pull rope
tight. Use a block of wood and compress knot until it exrends NOT MOre
than 13 /32" above face of pulley. (1ll. 8.)

While holding rope tight remove wedge and release pulley slowly.

1f square shaft of clutch has one side marked “"top,” this must be on top
and as nearly level as possible when starter and blower housing are reas-
sembled to engine.

Fasten starter to blower housing with screws, nuts and washers.

Mount blower housing and starter to engine. -

Pulley clearance around case should be equal. Spring will not wind up rope
if pulley is not central. Bend legs of case to centralize pulley in casc.

FIGURE & KMOT
ARCURD FIN

WLDGE |k
PLACE HFPE

ILLUSTRATION WO- &

\LLUSTRETIOH WO. 7 ILLUSIRATION NO. &




Chapter 11 75
SPECIAL INFORMATION

This chapter consists of special information on miscellaneous topics which are not otherwise covered. These scattered
subjects are, of course, hard ro catalog and so are not in particular arrangement. As changes occur and new information

is needed 1t will be forwarded to you to be added herein.

PUMPING OIL

Models FI-FJ

lf you receive engines of either of these two models which
are pumping oil, the trouble can usually be correcred by
~installing an L type breacher, Part No. 69259, and exten-
sion piece; Part No. 61383, in place of the standard breach-
. er. When making this Eh;nge, be sure to shellac all joints.

= Other Models
~ - Oil pumping can be caused by the center compression ring
being installed upside down if it is the scraper type. Be

_sure the scraper or recessed edge is installed down roward
~ the o1l ring.

POWER LOST WHEN HOT

Model Fi

L,Sf;:me of rhese models were equipped with a large spark
. plug hole in the cylinder head. The plug becomes over-
“ heated and causes pre-ignition. To correct, remove spark

;f'_;:{lug. Install plug nipple, Part No. 67773, with gasket
:No. 27090 and then install spark plug in nipple.

II Models
e sure all cooling fins and spaces are clean so air can
. reach all parts for cooling.

ASSEMBLING CAP SCREWS TO
ALUMINUM PARTS

All Models
‘Always apply graphite grease to cap screws when as-
‘sembling them to0 aluminum parts.

WARPED MAGNETO PLATE

“All Models

‘Magneto plates sometimes warp. When this occurs it
permits oil leaks berween the magneto place and crank-
‘case. To correct this, mount magneto plate in a lathe and
‘wrn down mounring surface until ic is level. After this

operation always check crankshafc end play and make
necessary adjustments as outlined in Chaprer 6.

WORN THRUST FACE ON
CRANKCASE COVER

= Models B-K
: !f:..]:l‘_me thrust face on the crankcase cover becomes worn

T, may be repaired by using bronze thrust washer, Part
No. 62883, Fig. 199. Proceed as follows:

Place crankcase cover in a luche and cur down thruse face
e, -h-\-l: T .Tl ¥ J ] L]

& - until distance between thrust face and mounting is 'g”,
B Fipg199, [l 1. Drill ewo No. 31 holes in the thrust face

-
:

- g ' L »
| 3/8"

| . Rl

| - ]
\( V hde: A

¥31 HOLES
FOR 67023 62 883
JRASS PINS ™ WASHER

___:.."_'-—-"

Q!’

L8 47

FIG. 199—REPAIRING WORN THRUST FACE

using thrust washer No. 62883 as a jig. Holes should be on
a horizontal line with the center of bearing. Be sure
washer 1s centered. Fig. 199, IIl. 2.

Press into each drilled hole a brass pin, Part No. 67023,
50 that they are flush, or 1/64” less than flush, with the
face of the washer. Assemble washer so that oil groove is
toward crankshaft. Check and correct end play.

OIL LEAKS AT EXHAUST VALVE
PUSH ROD HOLE

Models F-FB-FC-FE-FG-FH

Oil leaks at the exhaust valve push rod hole on these

models may be caused by the factors listed below together

with the remedy for correcting the trouble:

[. Dirt or paint of the push rod or in the push rod
hole of the crankcase. To correct, remove push rod.
Clean rod and hole thoroughly. Be sure to remove
all paint from the rod where it enters the hole.

2. Push rod is bent and nor free to turn in the push rod
hole of crankcase. If this is evident, straighten push
rod and be sure it turns freely when che exhausc valve
is closed.

5. The push rod and hole are worn. Fig. 200.

Drill push rod hole 7/16” deep in crankcase with a 23 /64"

dia. x 8lA” long drill. Then ream hole with 33" dia.

reamer. Press in bushing No. 63431 and ream hole in
bushing wich a No. 10 drill or .193” dia. extension drill.

The extension on the No. 10 drill must be long enough

50 thae the drill chuck-will clear the cylinder fins. Install

new push rod, Pare No. 23566.

NOTE: When inspecting any of these engines that can-

not be run when received, check the push rod hole wich a

No. 9 drill. If the No. 9 drill enters the push rod hole, a
No. 63431 bushing must be installed.
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FIG. EUE;—PUSH ROD HOLE
TO REMOVE RUSTED FLYWHEEL

Model A-B

Remove blower housing, rope starter pulley, crank starter
pinion, or flywheel nut, Assemble flywheel puller No.
29157 to flywheel and tighten cap screws. Apply pressure
at the outer rim of flywheel with one hand to take up
crankshaft end play. While applying this pressure, strike
flywheel puller several sharp blows with a one pound

hammer until flywheel comes off.
In rare cases, the flywheel hub is rusted to the crankshaft

and above procedure will not remove it. In such cases pro-
ceed as follows:

Place engine on drill press table and block it so that
fiywheel is uppermost and in a horizontal plane. Fig. 201.
Drill a series of 14" holes that overlap around the steel hub
on the line at which stee]l hub and die cast metal meer.
Drill holes at a point between base and crankshaft until
hub separates from outer portion of flywheel. Rotate
fiywheel for each successive hole, This will avoid damaging
coil and contact points.

|MPORTANT

GO DRILLING OM THIES
SIDE OF EWGIKE OKLY

PARTING LINE OF
STEEL HUB & DIE
CAST METAL

FIG. 20l—REMOVING RUSTED FLY WHEEL

Set the engine on a bench and wrn crankshafr unril key-
way in hub is in the uppermost position. Place a block
under hub and split hub at the keyway with a sharp cold
chisel. Fig. 202.

GEAR REDUCTION ASSEMBLIES

To Ream Reduction Gear Cover Bushing

Models [R-NR

( We recommend the use of expansion reamer Type A.L.P.
730" to 780" manufacrured by Lempco Products Co..
Bedford, Ohio. This reamer includes tapered guide bush-

ing.)

..
00
-

] wom sLock

T BE - &%

FIG. 202—REMOVING FLYWHEEL HUB

REAMIFR

. GEAR COVER
BUSHING ND.23511

CEAR CASE

-

=" TG

L

4.

FIG. 203—INSERTING GUIDE BUSHING

. Remove old bushing from gear cover.

Press in new bushing, Part No. 23911. Be sure oil
hole in cover and bushing are aligned.

Bushing 1s slightly shorter than the thickness of cover
and equal space should be allowed at each end.
Assemble cover to cylinder without gears and clamp
cylinder in vise with cover up.

Insert guide bushing into drive bushing from inside
the cylinder. Use end of guide bushing that fits best.
Insert reamer as shown in Fig. 203. Ream 1o .750"-
7515”. Conninue to turn reamer to right while re-
moving 1t from bushing.
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Models NR-UR
i,

2

10.

I'1. Assemble remaining gear cover mounting screws. DO NOT put grease immaj:‘;'E
the gear case. The gears are lubricated by oil from the crank case.

R e i.u-n_.._._m‘%
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o Bokels, ; i
To Assemble Gear Case Cover Models IR-WR-NR-UR
x| Models IR-WR "
/
1. Place thrust washer 22078 in gear case cover, oil groove up, on thrust face T
at intermediate gear shaft. Locate it with dowel pin. Use a litde grease to {g
hold it in place. Fig. 204, 11I. 1. ' i

If intermediate gear has too much end play and drive s.iii end play is
correct, remove gear case cover and place steel shim Part No. 22872 under
thrust washer No. 22078. Use a little grease to hold them in place. 1l 1.

Proceed as above bur place thrust washer 22252 at drive shaft hole. Il 1.

Place intermediate gear in recess of crankcase. See Il 2. | %
Put drive gear shaft through bearing in gear case cover as shown in IlL. 3:%
Be careful not to damage oil seal.

-Assemble gasket No. 68537 (.015” thick) to gear case dowel pins. IlI. 2,

3y
E‘.g

. Mount gear case cover by inserting the intermediate gear shaft into gear_%_;
Then twrn drive gear back and forth until gears mesh and push cover i i
place. Tap it lightly to get in on dowel pins. 111 4. ' E

g

Fasten cover with three bolts at holes marked v i gllL 1.

Check end play of intermediate gear by inserting feeler gauge as shown in
HL'5. End play should be .002” to .008”. Note amount of end play.

Check end play of drive shaft with indicator as shown in Iil. 6. End play
should .002” 10 .008", |

e
A

Compare end play of drive shaft and inrermed.igitg_.gear. If both have .mﬂag: _
much end play it can be reduced by removing gasket 68537 and assemblingze.

either gasket 27110 or 27111. If they do not have enough end play, ad&
either gasker 27110 or 27111 or both to gasket 68537. '

Lo
v
B
-,
-1 #
Al 'E".-'_ -
fggir
. b

-

If the drive shaft has too much end play and intermediate gear end play”
correct, remove gear case cover and place steel shim Part No. 22875 undé

thrust washer No. 22252, Use a little grease to hold them in place. I1l. 1. Tﬁf

END PLAY GEAR REDUCTION DRIVE SHAFTS

ENGINE AMOUNT OF HOW TO
MODEL END PLAY ADJUST
|R-NR-UR-WR .002" to .008" | SEE ABOVE

"k

e
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FIG. 205—REDUCTION GEARS

To Assemble Gear Reduction Assemblies ey

Models AR-BR-KR-ZR-ZZR
These parts are assembled with a 0027 o 005" preload on the bﬂ-aringsli' In
other words, instead of the drive shaft having end play, it will be .002" to 0057
tight. See Table 23, te

These instructions cover the following part numbers.
2905952—Shafr & Cover
200553—Shalt & Cover
290559—Gear Case Assy.
290660—Cover Assy.
290563—Gear Case Assy.
290504—Cover Assy.
290567—Drive Shaft Assy.
29057 |—Shafr & Gear Case

8

-

i

SPECIAL INFORMATION (Cont'd.)

200573—Gear Casu Assy.
290574—Gear Cover Assy.
290577—Drive Shaft Assy.
200637—Shaft & Caver
290638—Drive Shaft Assy.
290650—Shafr & Cover
290651—Drive Shaft Assy.
29083 5—Shaft & Gear Case

Assemble gear case 10 crankcase of engine with cap screws and lock-
washers. Fig, 205, 111, 1.

NOQTE: Model BR. Be sure thar the bronze thrust washer does not fall off
the two dowel pins. If it does, the crankshaftr end play will be lost. Oil
grooves in washer should be toward the crankshaft.

If new drive shaft is not equipped with bearing cones, remove bearing cones
from old drive shaft. Heat bearing cones in oil so they will expand and slip
onto new shaft. Be sure cone is against flange. 111 2.7

Assemble drive shaft and gear with bearing cones by placing a piece of shim
stock of card in oil sezl to serve as a guide and protect oil seal. Ill. 3. Next
place roller bearing cup into recess of gear case cover. Then insert drive shait
through oil seal.

Place gear case'cover gasket over dowel pins in gear case. See 1lL 1.

Assemble drive shaft and gear and gear case cover to gear case with cap screws.
Place an indicaror at end of drive shafc (See Ill. 5) and pull gear in and our
to check end play, while rotating the shaft slowly. After determining enc
play, remove gear case cover and drive shaft from gear case. Then place as
many .003"" and .010" shims as required back of gear case cover roller bearing
cup. (Sec Il 6 and note below.) The bearings are assembled with a .002”
to 005" pre-load. That is the total thickness of the shims must be 002" to
005" more than the end play withour shims. Then reassemble parts. If you
do not have an indicator. assemble a sprocket or pulley to drive shafr and
check end play witl: a fecler gruge. 11l 4.

NOTE: To assemble part numbers 290573, 290559 and 290503 gear case
assembly follow instructions above except place the shims back of roller
bearing cup 1n gear cass. L 1.

TABLE KO. 23 ‘

END PLAY GFAR REDUCTION DRIVYE SHAFTS
ENGINE AMOUNT OF HOW TO
MODEL | END PLAY ADJUST
AR-BR-KR=-ZR-ZZFR © MINUS .002" 10 | sgF ABOVE

! MINUS . 005H
KPRE-HSPRE-WIPRE-8RE .002" to .032" NO ADJ.
NPR|.6-NSPRI.6-WIPRI.E| .004" to .026" NO ADJ.

9R- |4R-23R | 001" to .014" | NO ADJ.
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Model “"WMG" Generator

IF ARMATURE 1S RUBBING ON FIELD POLES, align
the engine base plate as follows:

-~ Drain oil from engine. Turn complete unit upside down
and support generator end with block, as shown in Fig.
200, 111, 1.

Loosen cap screws 1 tw 11. Tighten No. 6 (shoulder
screw ) just enough to hold the base in the adjustment you
are about to make. Shift basc till armarture is centered in
the field coil without touching at any point. Use a feeler
gauge to get uniform clearance at pole shoes. Now tighten
carefully, first, at No. 6, then at No. 11 (dowel pin nut).
Recheck to be sure you have armature and field coil sep-
arated by ‘uniform clearance. If clearance is O.K. tighten
all bolts from 1 to 11. Refll with oil and test,

FEELER GAUGE
FIELD COIL

1'\ FOLE SMOE

NS

\ 63618
%

CYLIKDER 63€15

F ‘ENGINE 1S AN EARLY MODEL (WITHOUT
I?'fJWEI, PIN) place: the unir as explained in preceding
rticle.
Lonsen cap screws 110 10 and remove screws 1. 6. and 10,
Replace No. 6 cap ¢ rew with new shoulder screw (No.
39]8} then install niew dowel pin (No. 63919} at No.
_':;_l:'j'hftfr doing the frllowing:
pread a divider to 7 316", Fig. 206. With divider point
f';;_'lh'_bz"fnrther side first of No. 1 hole, then No. 10 hole,
: t:rafchmn arcs to intersect as shown in Fig. 205, 11, 2
= tNuli Prick punch at inrersection of arcs and drill
~11/32" hole thros:ph the base for No. 11 hole.

SPECIAL INFORMATION (Cont'd.) 79

Now insert dowel pin (No. 63919) into cylinder casting
hole with threaded end of pin through bottom of base,
and tighten lightly with lockwasher (No. 90366) and
nut (No. 91208},

Proceed with aligning as explained in preceding paragraph.

OIL RETURN VALVES

An oil leak at the main bearing can usualiy be corrected

by cleaning or replating oil return valve. The oil return
valve is under the bearing in the cylinder and magneto
plate. On late model engines the valve is threaded and
screwed in place. Earlier models were equipped with cast-

in type valves as shown in Fig. 207, Ill. 1, and should be
replaced with new type (Part No. 69992) shown in I1L. 2.

To remove old style oil return valve, place magneto plate
with armature down on a box to support the outer edges.
Place end mill tool (Part No. 69054-T4) in drill press and--.
remove entire old oil return valve. In assembling oil re- =
turn valve (Part No. 69992) be sure the slot of the disc e
is placed toward the bottom of engine. '

\\JTZ

@ 5
TOOL NO. S :;
68054-TH _
o)
S5L0 — i

@n
( [

FIG. 207—REPLACING OIL RETURN VALVE s
BREATHERS

The purpose of the breather is to relieve crankcase pres-
sure and it is important that they be clean to assure proper
operation. Some breathers are located inside the valve s
chamber. Fig. 209. Others are either pressed or screwed?%
into the crankcase. Fig. 208 :?[
To Clean Breather | 2
Ovtside Type -
Remove the breather cover with a punch and hammer

as shown in Fig. 210 Remove screen and moss.

Clean all parts thoroughly except moss. Discard old moss,

For breather with 154" dia. body, replace moss with Kera-

tin Fibre, Part No. 27115. For breathers with 214" dia.
body, replace moss with Keratin Fibre, Part No. 27116.

Pull Fibre apart enough to remove lumps and prevent it
from packing too tightly. Reassemble fibre and retainers

as shown in Fig. 208,

On covers measuring 214" use a 114"
coupling.

On covers measuring 153" use a 1V4" pipe about 7” long.
Tap end of pipe or coupling until cover is properly seated
on breather body. Do not drive cover with a hammer or
other flar surface tool as this is liable to dent cover and
prevent proper fit.

ILL. 2 21i7-100

=

—

- PE—

¥y

ey

or 119" pipe

(5ee Fellowing Page)
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NOTE: Lare models A-B, ZZ-9-14 and 23 engines have
2 breather with a sucker valve in the breather body. The
fibre should be cleaned as shown in other breathers. The

valve, however, cannot be repaired and if it does not op-

erate properly the breather should be replaced. Refer 1o

Parts Manual for correct breather part number.

™

7552 -44

FIG. 208—QUTSIDE BREATHERS

To Replace Breather and Spray Shield
inside Type

Remove and reassemble the parts in the sequence shown in
Fig. 209. 1f the body has two grooves on the under side,
the groove should be parallel to the face of the valve
chamber. If one groove:-the groove should point toward
the front part of valve cover housing at an angle of 457,

If the body has no groove, it can be assembled either way.

The spray shield should be assembled about 1/16” from
the face of the valve chamber and as close 10 the bor-
tom of the chamber as the hole in the shield will allow.

fi {

©

BREATHER BODY

WiTH | SLOT TD
BE TOWARD FRONT
OF YALYE COQVER | \
HOUSIHG AT 45

&

FIG. 209—BREATHER VALVE

,F,r

smms—%

N\ GASKET (s

BREATHER BODY WITH
2 SLOTS TO BE
PARALLEL WITH EDGE
OF YALYE COVER
HOUS 186

PEEL =110

To Replace Breather
Outside Type

Many of the breathers are threaded and can be removed
and assembled with a flat wrench. Others are pressed

into place and can be removed as follows:

SPECIAL INFORMATION (Cont'd.) - : i
Remove fuel tank and bracket and use a punch or rod 1o, .:
drive the breather up and out of cylinder, Fig. 2][}.,,}{ /
breather body breaks away from the breather slceve, use :

a pipe wrench to remove sleeve, Tighten wrench securely
on sleeve and rurn and Lift at the same tume.

2554 4L

FIG, 2]10—REMOVING BREATHER

When assembling new breather, apply a coat of shellac
to breather mounting sleeve. Insert breather in hole in
cylinder and drive it into place using Driving Block, Part
No. 69751-T1, Fig. 211, Ill. 2. Be careful not to plug
oil return groove in breather sleeve when applying shellac.
On Models WM-WNMB if the brearher body breaks away
from the breather sleeve, drive the sleeve down into
crankcase with a 33" punch. Fig. 211, IIl. 1.
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FIG. 21 1—REPLACING BREATHER

CHANGE OIL SYSTEM

Models WM-WMG-PCWM
Each and every one of the above models sent to you for

repair or adjustment must be changed from the pump
type to splash type oiling system as outlined in the fol-
lowing procedure:

Model WM

Drain oil; remove engine base plate. Use 7/16"socket.

Model WMG

Drain oil; remove generator assembly from engine base.
Use 14" open end wrench to take off generator mounting
screws. Remove base plate from engine (use same tools
as for Model WM). DO NOT loosen base plate dowel
nut which keeps engine and generator in alignment.
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SPECIAL INFORMATIC)N (Cont’d.) 81

Model PCWM

Drain 0il; remove gas tank from enginc. Use 14" and 34"
open-end wrenches. Remove base from engine, same as
Mode] WM.

Inspect lower bearing of connecting rod, and if in good

shape reassemble rod. DISCARD FILLISTER HEAD
CONNECTING ROD SCREW LOCATED NEAREST
CARBURETOR SIDE OF ENGINE and install in its
place Special Dipper Screw (Part No. 91942) and draw
up both screws tight. Fig. 212,

If Jower rod bearing is scored, discard rod and install new
connecting rod, Part No. 29733, with assembly marks on
rod and X on piston boss toward magneto side of engine.

DIFFER

g SCREW

91842
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iy © o
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GENERA TSR ‘ .
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SCREWS Y

¥ Ok PISTON BOSS

A3SEMEL ING 1&.'

MATK S a .

RE BERD LOCKD RS

PLATE AGATRSET
HEXAGON HEAD
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FIG. 2] 2—CHANGING QOIL SYSTEM

BEWD LOCKIMG PLATE AGA]NXST
MCLAGON WIAD SCREW

2he | AL

See that tangs of the connecting rod screw locking plates
are in slots. Bend locking plates againsi hexagon heads
with a pair of pliers.. Fig. 212.

Install new base plate Part No. 62904 on Models WM or
PCWM and Part No. 62974 on Model WMG.

CHANGE OIL PUMP

Models 1-IBP-WI-WMI -

The oil pump of each and every Briggs & Stratton Engine

Models listed above sent to you for repair or adjustment,

must be examined and ‘all old style pumps replaced by

the Part Number 99955 as outlined in the following

procedure: - i

Drain Oil; Remove engine base, Remove oil pump from

base. * |

Use 7/16" socket wrench. R

To check whether oil.pump is old or new style, blc%-
oil out of screen, but do not remove screen. s “.7*:“':
The old style oil pump had a staked-in seat as indicated-
in Plate Fig. 212 and must be réplaced by the new'sfﬁﬁf
pump which can be identified by the cast-in seat as showg:-

s

in Fig. 213. A
When assembling new pump to base be sure to install
pump plunger and spring from the old pump. e

This replacement is to be made on a warranty basis,-"f.%i
gardless of the condition of the old pump. Fig. 213.

£ i

OLD STYLE .- SEAT | NEW STYLE spat |

STAKED
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Chapter 12
TOOLS

. The f“““‘*’*’mg pages list the special tools used in repair-  tration and checking its size. Then refer to chart to de-
| ing Briggs & Stratton engines. termine its use.

—

82

; : . o . . : g
Table 24 j_"“s the tools by number ﬂ”_d name, and tells e plate number reference in last column refers to plates b
. what each is vsed for and on wha: engine models. Stand- in chapter 12 only — not to plates in prior chapters.
ard tools such as socker, open-end wrenches, etc., however, 3
| o renmar Lemd NOTE: Several sizes of bearing drivers and crankcase %
| It a rool in your tool kit is not marked with a part num- support jacks are listed which are not supplied by Briggs
| ber, 1t may be identified by comparing it with the illus- & Stratton. These can be made in your own shop.
f TABLE 24 - BRIGGS & STRATTOK MAJOR REPAIR TOOL LIST
= SEE o
PART NO. DESCR IPT 10N FURCTION USED ON MODELS PLATE
i v*MPJ | Timing Gauge . Ret Com Gear Timing -_\b% ______'_Hf‘H 12 x
MPJ-T4 | Freaker Timer i, " Set Spark Taming o . FH-F1-FJ-L-M-PB-0-R-5-T-% 22 3
_ Mi"1-T: | Spark ?estgr d'P_“_;:_' Test anrk ) T I Il All Fxcept ©-14-23 7] -
i MiY]1-T2 | Plug Gauge _ Ehe;k Magnetn Bear1ng FH-FI-FJ-L- M-PB-0-R-5:T-W 1 -3
f MIJ-TL1 | Fnd Flay Cauge . o Check Fnd Play of Cranksheft - h A-B-FH-FI1-FJ-H-K-L-M-PB O- 2 'ﬂ}
R-5-T-%-Y-Z2-211 b
} MPJ-T12 | Arbor Hold Magneto Pla l2te in Lethe FH-FI-FJ-L-M-PR-0-R-5-T-¥ 4 -;f
YY13ALA-T30 iLline Reaming Fixture ) Guide for Hnnmlng (Cam Gear Bearings { PH o S -
B11070-T12 | Ratchet Wrench - !Lnnaen or Tighten "Kick Starter Fatchet t T-N-W]l-5-6-80 _&h -
21300-T10 |Counterbpore :_CaunLerbﬂre HDIE for Valve Gu1do _ N-NS-1I'-6-8 14 i
i 2130%-T1] |Resmer ) Fm__;:::'_”_-" To Rear Hole for Valve Guldf N-N5S-U-6-8 14 &
i 21875-T5 |Plug (Part of A6626-TS To Held Connecting Rod to Check Alignment 23 y
i UQﬂEﬂ Fiywhrel Puller Remove Flywheel ) K-7-77 19 &
ACG{T6-T1 | Crankcace Support Jack T ] Strengthen Crankcase - Heplecing Gov. Gear Shaft | A-B-K-Z-27 fi 3
39076-T2 | Crankcese Suﬁgafg_Jack Strengthen Crankcese - Feplacing Gov. Gear Shaft | L-M 6 éi
29075-T3 ! Busking Driver | Replace Drive Bearing =% A-H-PB-Y 5
28157 | Flywheel Puller o Bemove Flvwheel 5 A-E 19 ":
70336-T1 | Crankcase Support Jacok Strengthen Crankcase - Heplacing Gov. Crank Brg. | H £ 3
*29347-T1 {Bushing Driver Replace Drive Bearing {-R-¥ 5 L
29593 :I-i}rw]'u:f] Puller Remove Flywheel H-Y 16
20454 [ Feeler Gauge Cheek Point Gep - Tappei Clesrance, etc. All Models 2% i
2065A-T] ! Breather Nriver Install Breather FJ-1-IBP-WI-WM-WME-RMI 27 Bl
24673-T10 [ Plug Gauge . Check Plunger Hole B and All 2" Bore=*? 16 |
l_ﬁ¥ﬁ;§LT]ﬂ-2 Aeamer Beam Hole for Plunper Rushing A and All 2" Bore*"*® e |
r? T 5. TJh-l_ ' Hezhing Driver i Instali Plunper Bushing H and All 2:_Eﬂr="' 1¢
(33/59-T10- \ Heamer . ! Heam Bushing for Plunger’ A end All 2" Bore»** 16 &
ZOAT - T]l ' Arbor | Hold Magneto Plaie inm Lathe 8 and All 2" Bore**~ 4
2073R-TE | Plug Gauge Check ¥alve Guide FH-FI-B and All 2" Bere*+*® : jif o
387 4A-T1 | Drill , - Mill Down Valve Guides 8 and AIl 2" Bore®*® 13 :
2574A-T1-1 [Drall Bushing Guide for Drill 29746-T1 £ and AL 2" Bore**" r 55 ph:
| 707146-T2 | Crankcase Support Jack Strengthen Crankcese - Replacing Drive Besring & and All 2" Bore*"" 1 10 E
99746-T3 | Bushing Draver Replace Magneto or Drive Bearing FH-FI-FJ-1-IBP+-N-M-N5-5-T-U- ! 5
W1 -WM-WB-WMI-5-6-18 £
G00;0-74-2 | Shell Reaner Reem Holes for Starter Shaft Bearings H-Y P4 i
G 5-T3-3 |Piiot Guide Driver ior 60N79-12-2 Reamer H-¥ 9 |
ADGTS-T3-1) | Ball Burnish Holes in Bushings H-Y i 5 ]
60079-T3-12 | Plunger ' Bushing Driver - Replace Starter Bearings H-Y i 5
60079-T3-22 | Cross Bar Handle for AOOG7Y-T3-3 Pilot H-¥ } ..
60076-T3-3]1 | Bushing Support Guide for &007%-T3-3 Piloc H-Y ;s
£0079-73-32 | Nut i | Feed Nut dor 60G76-T3-3 Pilot H-Y I 3
G0144-TI100 Drill Bushing | Guide for Drill A-B-FJ-H-K-L-M-R-5-T-%-7- 15 .
) | Z2-72 .
£0144-Ti01 | Drall N "“ Mill Down Veive Guides | A*B-FJ-H-K-L-M-R-5-T-%-Y- 13 3
Z-27 y
&N225-T}-4 Hushingq - o Pilot Guide for H:amqu Hagn!Lu Bearing B-k B -
FU0G5-11-14 | Bushing : | PiloL Guide for Reaming Drive Bearing A-B-H-K-Y B 1
GU205-T1-24 ! Shell Reamer g | Ream Megneta Hrsring ) » A-B-H-K-Y-Z-27 B
£0375-T1-34 | Shell Reamer Feam Drive Bearing .. B-¥K 8 q
AUPT5-T1-44 | P1lot : 5 Triver for Al] £0225-T1 Reamers _ 8 4
60225-T1-54 | Bushing T Pilor Guide fﬁr H:nmlng H&anln Bearing E with Ball Pearing Drive ] &
FO225-T1-64 | Busking Pilol Guide feor Heaming Maguete Reating EoEL F- -
aN225-T1-74 [ Bushing ¥ IP_:I_]GL Guide frir H-r:arﬂ:lng Mapnete Hr_-:}__ring_ A-H-¥ B T
60205-T1-R4 | Shell Reemer | Hear Drive Bearing A-H-Y . f
A0225-T11-94 | Bushing i Pilot Guide for Heaming Mepielo Bearing A with Bell Bearing DNrive i .
6G732-T2-14 | Bushing ' Filog Guiﬁe for Reaming Hagnrlﬂ Bearing B and All EI_EGIE*" B A
£0737-T2-74 | Shell FRenmer ' F-aw Mngneln or lirive ﬂiifznp ] B g and Al]l 2" Bore®*'" ft g
60732-72-34 | Pilot ] Thiver for ALl fN733-T7 Reamers -... 8
" G60132-12-44 ;EugEing 3 Tiior Guide for Hram:np Haen-tn Hrhrf;F- JE-FHP-N Wiih Ball Bearing 8
Five .
(1260-17 | Reamer “Kean Hele for blywheel Bodlt ..“_“ o lH-Y 2 ,f
. E124R-1)-3 |Guide Puller ; Rerove Valve Guides ] o A-B-FJl-H-L-M-R-S-T-w-Y-2-727 ]| 17 :
I 6]134R=TI=13 E:pansiuﬁmFilﬂt o P:]rt Gu:dr for rdEHTF;hnrp for V“I‘E_ET‘! - f snd Al]l 2" Bore*** 18 .f
.| T Bl34H-T1-2 Fipsusion Pilot e Tl pilor Guide for (ounterbare for Valve Seat A—E—Fi-H;gfL—M-H-E-T~%-?rR* 1H 4
' Zi=9=]4-2 3
! £134R-T1-33 | Counterbure T Thrill Hole in fylinders for Valve Guides FJ-1l-1.-M-0-R-5-T-%-Y with 14 3
i ol o _ N _T'{un-rfmﬂ'l.rah].l: Euidrs-
6134F-T1-43 | Planer Shunk Triver for Counterbore No. A134A-TI-£3 & T3 & B3 . 18
6134FR-T1-53 | T Handle Tl o i Hangle for Plenet Shank F]HF—"l 4 ) _ 31 i
E ST T 69 TCounterbare Cotter 7™ 7] Connlerhore Aoles Tor Valve Seat laserts | BeE-Rew-Z-77-34-23 13
E134B-T1-73 Cnurterhnue Cutter T 7T Counterbure Holes for Vaive bheat luserts TA-FJT-H M-8 -T-Y-4 1H i
G134P-T11-H3 ! Counterbore Culter (unterbore Hole: foF Walve =eat Jnzeris Y- TRl -N-RS-1-WI-Wa-WHE-WMT - TH 'i

.
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TABLE 24

TOOLS (Cont'd)

BRIGGS & STRATTON MAJOR REPAIR TOOL LIST

SEE
PART NOD. I DESCRIPT 10K FURCTIOR USED ON MODEL FLATE
Fi] 14R-T]-07% :Hi noLe T lisne 3f A1S4R-TI-3% Cuts Undersize Fl-H:L-M-0-K-85-T-%-¥ e e | e
BI34R-TI-102 | knockeowt Pin N Hemuve Counterbore {arters from Plancr Shapk | e 1P
E]'i.-;:'-: T]a!}"‘ l,]ﬁq;;'t_ﬁr-':ve_r_m N Flrnrr J.fl"l_:'l"lll*'l.' Seal Inzertxs R dy _____-"I_li]_‘ﬂf_]_"_lij n e &
r]'?ﬁf__f_-:-']']- 2 2y Handle _H__ B ___._________ Hnrtd]-e for ‘I_-xna-nnn: f'___"_f“l A lA4F - T1-13 e .U] HUdtJE 1R
'ﬁfJJH-T]F]ST Lujdf FuiJLr : e Uhr HJLh_F!}{P 1].1 Ju_ﬂtmﬂj! H?I‘F,ﬁﬂtﬁfi___n_ A- F FJl-L-M-5-T-%-2 T2 17
RITAL-TIT Flywhrcl ”Fjdrr ' ’Hu]d Flywheeol “r;;- ]una.n: p Nul A oend All 27 Hnrr"‘ 4
ﬁfEEmeh ? i Puller Nut o Hemove Valve ﬁrat Inarrts | G [ AL
TRIYI-Th- 2 PaiTor ol T T T Remave Vulve Sent Inseris b Part of 290414 4A end All 27 Bore®"" 1l i S
H1992-THh-22 ! Puller Nut - - Hrmﬂvt Yalve Sent Insrrts | B-7-727-14-22 .
62553~ T]  Bearing Plug [m-u“ u“_' """" Check Mepreto o1 hr:;r_'ﬁ:'_ar_mg E 2nd Al! 2% Bore®** ! 1
62744 'Ign‘.t tion %rench |Adjust Point Gaps A-B-H-K-Y-Z-77 231
63F7] : Allen Wrench 5 " |For Set Screws i 23
: 63R07 ! Screw Driver o . To Remove Carburetor Mozzle A-f-9 and All 2 DBare***® 25
RIARGR | Screw Draiver ) e To Remove (Carburetar Mozzle B-K-7-Z2Z-14-23 24U |
£5116-T3 | Bearing Flug Gaéﬁt__uumr“”'u ICheck HIIIC Eca;:ﬁzm “-_H-Fpi_ A-H-Y i -
Eﬁqu-f-T] I?Elvt Peener T IHE]lac: Velves L o FH-F1I Pl
AF439-T3 ; Becaring F]uE Gutrr Cheek Drive Bearing H=K=0=R=-% | ]__f
HBEG2G-TS | Paston and Connecting Hod Check Connecting Hod and Piston Alignment All Models b1 I
Equa:entsq Gauge e i
£H629=-T5-2 | Plug Hold Connecting Fod 'L-::I Check Alignment A-FHi-F1-FJ-H-L-M-PE-5-T-Y-9 7
ARAE2D-T5-3 Flu5 } Pert of GAE29-TS Hold Connecting Fod to Check Alignment B-K-Q-F-%-Z-272-14 T
AEA29-TS5-4 Plug |Hold Connecting Fod to Check Alignment B and All 2" Bore+"" .
T wR7079.T1 | Line Reemer Ream Cem Gear Bearing - FE a
vi70129-T2 + Bearing Plug Gaupe Check Cem Gear Besring on Magueto Side PH 3 ! .
v*+59053-T1 | Armature Turning Fixture Hold Megneto in Lathe A-B-F-H-FI-FI-H-K-1.-M-PB-0- 13 !‘
| ; . R-§-T-%-¥-Z-27 ]
v 9054-T2 | Bearing Line Beamer | Ream Magneto and Drive Reering O-H-% 3 E_
*500503-T1 | Bearing Driver Beplace Mapneto and flrive Heering FY-Fl=-FJ-L-M=5=T7 5 }
69093-T4 |Bearing Plug Geugpe Check Drive Bearing FH-F1-FJ-L-K-5-T 1 |
FONS4-T4 : Line Reamer Heam Magneto end Lrive Besrlng FH-FI1-FJ-1l-M-5-T 3 i
631R%-T3 | ¥alve Spring Cm—;r:*sﬂr {To Compress Valve Springs All Exceptl £ and ?_“ Hore*=*; 24 ' .
£9265-T] |Line Reamer (Fear Magneto and Dirive ﬁeer‘mgs —qps R
69265-T2 | Bearang Flug Gauge Check Drive and Cam GEET EHT“‘_E*‘_____________ tPB B
60282-T1 |01l Beteiner Driver Install Qi RAetleiner or Seal All Models 28
£9751-T1 | Breather Driver Instal]l RBreather A-B-H-E<L-M-0-R-%-T-%-Y-Z- 27 i
ZL :
. B9821-T3 |Bearing F]uE Gaupe Check Mepneto Beaping | A-B-H-K-Y-Z-I7 i §
6952]1-T3-% |Reamer Beem Hole for Plunger Buazling A-B-H-K-Y-Z7-77 |16
698%]-T3-12 | Bushing Driver Install Plunger Bushing A-B-H-K-Y-Z-77 kR
f0EZ?]-T3-27 | Reamer Ream Bushing for Plunger A-B-H-K-Y-2-72 P16 i
FO821-T3-32 ! Plug Geuge Check Plunger Hole  _  _ _ _ _  — TA-B-B-R-Y-Z-i2 ___ R
£9E21-T4 | Arbor Hold Magneto Plate in Lathe . A-B-H-K-Y-7-27 : ;
a9826-T1¢ | Plug Gauge Check Valve Guide : ' A-B-FI-H-K-L-M-Q-F-5-T-%- | 18 |
i 1 e Z=Z2-9-14-23 ; A
£ORTE-T]1 Bearing Driver Feplace Hagntlb E:urlng A-B-H-K-Y-7-27 ; 3 |
AG335-T1 }Crankcuse Support Jack Strengthen Crankcase - Replace Gov. Crank Besring/K-7-77 £ |
9e301-T] | End Plu'}' Gach Check End Play of Crankshaft 8 and Ali ¢ Bore**" 2
200014 | Yalve Insert Puller Assembly All Models 1
281227-T8 | Plug Gauge Check Eu;hlqﬁ in Crankcase or Bearing Support 9-14-23 24 1
701547 | Flywheel Puller Femove Flywheel G-14-23 -
Jiems with Footnote merkings mev he in your toel] kit. 17 5o, use them es shown. If vou do not hove ther follews direction:s belew ™
*hot Supplied. Teo be made by Central Service Distributor:, Necessary dimenzions are Eiven in the resprotive plates, -
T longer availsble. ['se inside micrometer to check bheariag. If 1t 15 larger rthan C end eof gouge as shown 1n Plegte 1, Lhe
beuring shoeuld be replaced.
vy lonper evaileble. 1§ replacement of bearing is necessery, send cronkcese to factory for reaming. i
¥*'See directions for timing in Tune-up Instructions.
TesMake steel bushing as shown snd use instesd of three legeed plese on ¥ type 4 hole mounting magnevos. Drall 1747 hole 35 fix-

cure to form slet

for gy deflecror,

v+ 20" bare dncludes T-IBP-N-WS-LU-W]-W-RM[L-WM] 5=/

NG. 291661 TODL K

IT

[Consists of the follosing tocls)

KO. 291694 CRAMKSHAFT BUSHIKZ REAMIKNG SET

{Consists of the fellowming taclsld

- ] 1 !

PART 0. DESGR IFTI0N { KODELS USED OK | PARY M. DESCRIPTIOK MODELS USED oW
MU-TY Spark Tester All Models _ | |A0235-T1-4 | Bushing L " | B-k i _
2020 Wieel Puller | k7o GHR-TIZlE | Bashing. = 0. T A-R-H-K-) R e
PUIRT | Wheed Puller e AR E\ FO20%-T1-24 | Sedl Bewer | A-B-H-R-Y-Z-72 _
240263 | Wheed Puller oY | 1a%225-T1-34 | Shel) Reomer B
M54 “Fecler Gauge B A H::r.irh ) 1 (80225 T-f" = LLF'J-IDI. N -
a8, T Breathey Driver T FIIAIR W RLREL £0224-T1-54 | Pushing _ - "___'~___ | Bwith hall bearing drive ]
|"“-'ﬁ""l "I"Jf'l PJ-JF Gaupe Fl_nn.g _g]! ? hrre G022 ~'[_!_-§|11_ Bushing - £-Zf with bell J'.:-:nnn.g drive
UGTATI0-2 | Cemtact Plunger Hale Bemwe: | B oand 21l 27 bore® | [60275-Ti-74 | Pushing _ ) | AWy
'*“f 3-T1N-17 | Beshing Teiver | B oand all gn hﬂrr E0275-T1-R4 Shell Reamer -H-Y T e
'“”ﬁ 5- Tlﬂ 12 rbﬁtafl FJUPETT FMFHJHF Hrhmrr | B and n]] ?“ bares AOZA5-T]-54 I%Jﬁhlnp T IRy & - ILEL bﬂlx h#nrlnf drive
n1T41-TID Flywheel Hulder 1R end all 27 bares AOTAXTI-14 | Paghing = . | Roand all 2" bare®
r‘"¢¢ " Irsition ¥rench [* ELY l]i} “___m_ﬁrH-H-h-\-?-?? | |7 A2- T? Ei | _Shell Beomer f B and all 2" bore® :
1] AlLan ®rench i A-f and 8ll 2" hare* | [Fe7a7-T2-34 | Pilot T " T
EARYT G rew Driver A-A-0 and 8] 2" bore (0732-T2-44 | Bushing §and 2117 2" bore witk ball
LIRS S rew Driver R-K-77-14-23 & agmey — _ bewring drive® s
TR LTR ST Lnig Eknqwcssnr. ) ] A]l except 2 bﬂytlﬁﬂd pe 5255?iTE Btﬂrlnﬁ PI“E ﬂ““Fp | & and sll E_ﬂbfiﬁ:“ A i
WETITY | Beeather Driver ] AB-HEC MOR-SCTow.y.7.77 ) [65116-TE | Bearing Plog Gouge | AF-Y i i
NJFI'“] -Ta-2 Cortact Plunger Hole Resmer | A-B-H-K-Y-2-72. 66471-T3 | Benring Plug Geuge s
..-uq;r]q-q 19 ﬁ”_},[ng Iriver 1 A-R-1-K ¥-7.77 4007 T? Bearing Flup Geugr A-B-H-K-Y.Z. 77 ;
TWIRZITH-27 | (entact Plunger Mashing Beamer | A-R-HeK-Y-7:-7 g
FORZY-TA-32 | Puup Geupe TV RRRTL ] *2" hore includes Modela T2 TRP-RN-NS.LW MWLM 5.0
:Hr'Fl;.q'l o F ‘,: el ‘I.Jﬂlr - } ts. |.1_ ,14 T N

- —a=raais

el



rstractormanuals.com

i o

nanual fr

another free

)

-

.I.II'

f'ﬁ

t ) b
: ) S
i I =

GO HO GO
|F GAUGL DOES KOT HEVI "C™ END MEASURL WEAR WITH A MICROMITER
PART WO, A B | C
MP]_T9 .9700-, 9698 |.9707-.9708 [.9717-.9715 |
62552-T1 | .B764 L8770, 8780 =y
(65116-T) |.9955-,9954 |.9961-.9960 1. 9971, 9976, |
66439-T1 | 112551, 12541, 1261-1.1260)11.1271-1. 1270
67029-T2 | .7500-.74%8 |.7507-.7505 |.7817-.7618
69093-T4 | . B750-.8748 |.§757-. 8755 |.E767-. 8765
69265-T2 | 1.0000-,9998 |1.0007-1.0008[1.00617-1. 0013
E9EX1-T3 I, 09551, 0954 1.096)-1.0960(1.0971-1. ﬂ?"ﬂ
PLATE 2 END PLAY GAUGE
T —— PART WO, A |
MPJ-T] ] o
t] 3530)-T! 4r
- A - _J
PLATE 3 _ LINE REAMERS
L ‘”F:::ZEEEEEEEEE:?

84 TOOLS (Cont'd)
TABLE 24 - BRIGGS & STRATTON MAJOR REPAIR TOOL LIST
PLATE | PLUG GAUGES PLATE 7

FISTOR & COHH. ROD
SQUAREKRESS GAUGE

| PART ND. i )

[ BaG2F-TE2 CETE0- B3R
it 20.TE ] 1, N0=, 989y
bobl9-T5-d 7309, TEGY

SENNLN — N -

BEARING REAMERS

T o)

-—bl-r‘—-r.

FIG. 3

FIG. |

| FIG| PART Ko, A
b 1e0225-Tl-44 | .5000-, 4995
L |60732-T2.34 | .4375-.4170
2 [80225-T1-24 |1, 096-1. 00558
2 |60225-T1-34 }1.126-).1255
1 |e0225-T1-84 | .99&5-.9958
2 |60732-T2-24 | . 8770-. 8768
3 |60225-T1-4¢ [1.1256-1.1243

b ) J66225-Th-14 |1, 095010943
3 [60225-T1-74 | ,9950-. 9943
3 |60732-T2-14 | E759-.8754
4 [£0225-T1-54 [2.4413.0, 4408
4 j60225-T1-p4 {2.8386-2 58145
4 |60225-TL-94 |2.0474=2, D470
4 |60732-T2-44 |1, 8504-1, 8500

FPLATE 9

STARTER SHAFT BUSHING REAMER

60079-T3222

I :nxnumquJgijZZ)
£0079~T3-3 60079-T3-32

r.-ﬁ
0 ) E— \
BO079-T3-12 G007 &T3=11 60079-T3~2
Qnﬁ }
m & HOOY9=T3=-21

! = 7
B
A
PART Wi, LERGTH A ; B
60079-T2 12=378" 1.0942-1.0959|. 9962.,995%
&7029-F: By . 9998 _ Bgg? P o1 T 1 S 0
{69054-T2 Ji<ljbé™ | 1,1260-0,1258|.9705-.9702
(69094-T4 114" J9705-.9703  |LE7syo. 74
(69265 -T1 11-b /16" |1, 0008-1,0003), 9700-. 9705
PLATE 4 :
f .16 I
== )
i 1
ARBOR
PART NO. A B
MP]-T12 . 974 . 969, B4
6582 1-Ty 1.099 1,083
29673-T11 L8795 , 74
PLATE & BUSHING DR IVERS
; 4 ':)
A B
i " 1
c |
D |
COLD FINISH STEEL
PART NO. A B 8 D
29076-T3 | .990-. 9851, 116-1. 100 3-374 | $-38
29347-Th |1, 125-1,120(1. 25 1142 4
20746-T3| . 860, 858 | 970-. 0966 | 3-1/4 5-142
£90931-T1 |. 860-850 1.116-1.800] 3-3;4 5-117172
(6%876-T1 [I.073-1,068}1.215-1, 2106 1-7/16 | 4

i

PLATE 0
21

o e
" GRIND F:.AT'-‘i

PLATE 11
_—5[ 16" CAP SCREW

— 5/ 16" WASHER

P BODY
4 11
3'.
1 43 PULLER NUT
r}nA.BanE “
Ié CounNTERBORE E% DEEP

290914 VALVE IKSERT PULLER

99746-T2 CRANKCASE SUPPORT

PLATE &

¥

CH.i.J'r'I;FEF-'.
.. "wAGT

{a:::HTtHuc:us THREAD
L'STANDARD COUPLING

1T DA, HooE

G4 Hﬂ 51-

BoTH SIDES —_

A

CRANKCASE SUPPORTS

ﬁ 5T.AHDAFLD iImoM PLUPE

FART NO. 'S B :
19076-T1 | 3-i/4 B-3/8 718
19076-T2 | §-7/3 123 1-1;2
19336-T1 | 7-1/16 | 1-142 1-12
£9935-T1 | B-1/8 1-1/2 142

PLATE 12

|3A18-T30 LINE REAMING TOOL

PLATE 13

lLooa"

= =
i
: T
s Lagl

FIm

TIHING GAUGE

69053-T1

ARMATURE TURNING FIXTURE

. .:‘ ]
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TOOLS (Cont'd)
TABLE 24 - BRIGGS & STRATTON MAJOR REPAIR TOOL LIST

PLATE 20

85

=1 (8

65299-2-Tl

(e g

@,

PLATE 22

PLATE 23

PLATE 14
61348-T1-93 & ==y
21308-TI1 e o)
FPLATE 5
(@@ —— D @ o<
60 14y=-TIO! !
Z2974E=T =] €014U-T 100 29746-T!
PLATE I6
6382 1-T3-2 : oy ————— B
6982 |-T3=22 O %
6982 1|-T3-12 | .
6982 1-T3-32 e
29673-T10-2 -— e ]
29673=-T10-22 — Cr— i
29673-T10~12 e L
29573-T10 S
PLATE 17
ﬂ@wuun - E ( (ﬁ)
61348~-TI-3 '
E134B8=Tl=152
PLATE 18
=A< oD f =
61348-Ti-43 f9820-T16
— 3 { b
61348-TI~53 29738-T6 y
——— ETe=
61348-T|=23 61348-TI-102
(e [{ — r
61348-T!-13 S
‘ P 61348-TI-1/2
BI34E-TI-122 @
61348-T1-83 o 61348-TI-63

PLATE 18

b
\1
29020
%’ 291547

21100-T2

62744
@ -
63821
PLATE 24 PLATE 25
[D E
291227-T8 29654
PLATE 26
L e
61260-T7
PLATE 27 PLATE 28
69751-TI 29658-T| 69282-T1
PLATE 29
69189-T3 —

6I741-TI9 -

ZELO .'f’__*.jT
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56 TOOLS (Cont'd)
IRSTRUCTIONS FOR MAKING AND USING 27435 ENGINE MOUNTLNG BOARD
USED FOR MAKIKRG RUNNING-IN TEST ON BRIGGS & STRATTON ENGINES
I - 2x12x24 Hardwood Plank. Top & Sides Finished. Holes Numbered 8-9-10-1]1-18-]9-
Z0-21 are $§/16" dia, with Counterbore as Shown. 1-2-3-4-§-6-7-12-13-14-16-16-17-22-
23-24-25 are 3/8" dia. also Counterbored as shown.
i
TITTT .
| ?"”f//ﬁ// i or —F w8
LI"".-‘- / [ ‘2 -i-li'é-—t— 18
7 u"_("l/ 2 * - ot 14
é:‘-" . i l _é 6 = @
/] &g e |
Lyl ———— B 8=
S T 3 ‘IG 3I T;E ) 15 20
= Tr - ----——--—E—___ql"“—‘!—
c |5 # -.-.__.3@.__......;._3L
Q = r ?i B
L2 4 IS
(O p &
S 1} 21
c by f ?
_er? 3
= { 17 23
c T = i &
— L2 IE e o
8 i L S_L II'E__ ot - I'E*
SR [
(O e G = =
| -
+ e 24
e ¢ =
O MODEL USE HOLES CARRIAGE BOLTS
0w 2 T-4-14-16 4 = 3/8" x 2 1/2"
< 19 2-4-14-16 4 -~ 3/8" x 2 1/2° ]
S B 2-4-14-16 4 = 3/8" x 2 1[2"
= Fii-F] 14-16-24-25 4 - 3/8" x 2 1/2"
iF] ] 14-16-24-23 14 - 3/&" x 3 1/2°
c 1-3-12-13 4 - 3/B" x 2 3/4m 4 - 63092 Spacers
5 |1 - Narrow Base E~10-18-20 4 - 5/16™ x 2 1f2" . :
s !l - Vide Base 9-11-19-21 4 - §5/16" x 2 1/2"
“— XK 6-7-22-323 4 - 3/8" x 2 /27
© L 1-3-12-13 4 - 3/8" x 2 3/4" 4 - 63092 Spacers
= L 14-16-24-25 _ 4 = JLEN x 2 1J3° -
c N ~ Narrow Base §~10-1§8~20 4 = 516" % 2 12" i
(O N - Wide Base 9-11-19~21 J4-- S[16" x 2 1/2"
c 0 6-7-22-23 4 - 38" x 2 1]27_ — J
. B 6-7-22-23 14 = 3BT x 2 1f2°
D |5 14-16-24-25 4 - 3/8" x 2 1]2°"
L IT bode £213 14 - 378" x 2 3/4F ¥ - 43092 Spacers
Y 1] - MNarrow Base BE-10-18-20 o 4 -___d__S,fl"_ﬁ_“__q:_l-;_E_ Liz™ o
A |1} - Wide Base G-11-19-21} T o e WL :
D w - 6-7-22-23 T 4 - 3/8" x 2 1/27
S [Fv-wB e 14 - 5/16" x 2 17377
O | "MG 8-10-18-20 4 < 3716" x.2 b2~ E
C WMl 9-11-19-21 4 = S116" % 2 1/2°"
© |y 1-3-12-13 o haeecafEY R 2 3j4m 4 - 63092 Spacers
Z 6-7-22-23 __ 4 - 3/8"™ x 2 1/2°
727 B 6-7-22-23__ |4 - 3/8" x 2 1j2"
23 6-7-22-23 Lon 4 - 3/8" x 2 1/2"
12 3-5-15-17 £ = 308" x 2 1fYT o
"I - Narrow Base §-10-18-20 oo il xo 3 1i37 :
Wl - Wide Base 9-11-19-21 N & = 57 A" x B RfOT
NS i §-10-18-20 4 - 3fl6n x 2 1f20
e Bedif=dife20 . 14 - 516" x 2 1f2"
£ 28 L) 811 0=8-20 SRR s 00 I N e,
R g-10-18-20 4 = TR x 2 1 E"
* All Horizontal Fngines Reguire Special Mounting.

"4

L5
L
=

v
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Cam Gear e S R R A R I s s
FILINE oo s e ORFERACH SR TR R o T G2
Homzpdtal BGaioe. . crowseruisissessasins G2
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MApners: csenssn Bl Suaiia. oo s 51-62
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Reaming—Tuwols ... o GO

BLOWER HOUSING

Removing ... . e 16
BREAKER PQOINTS
P IBENET T 0 et cn sts e caon s e e 18 to 23

e 16
L] 1 & - - r [ - ) - - - - [ ] " L] - ' [ w - " - - - [ ] L} LI S - - [ ] L}

BREATHERS
Cleanine ... ... I o R BRGSO
Inside Tvpe ...
CHIRSIAE TEVBE oo oo s s aas s, o 9
CAM GEAR
HOTOIEE mnims v s e S S RS 65

CRECRINR  oh e s e S e e i
Lobe, REECHON BIE somoas sommmamsonn b 54

REMOVINE v vummuvmmius aoum it SR sy o 5%
PERGOT | g s 39-5G

AUTOMATIC CHOWKE R T e e -
CARBURITOR

Adjuctmerr——Tahisr 3 R T 2}
Craviey Fesd ... . o R e R R e e T BT
Suction Feed ... R TR S P R 30
Thronle Controls . oL oL 0 34 to 40

COMBRESEIGHN cortiBl@ih, o v rs oo e mn, 41 to 49
COMNDIENSOR
CHPBOIG! i Bl T mmmopnmtissmens” S 16

CRANKCASE COVER
Worn EHeber Bank oven cowend wevemsagen Lo 75
CRANKSHAFT '
Chezkine .. .. ., TR T R SIS S e o050

End Play, Cheeking . oooovvvinciian, o, 007 S56-57
Ead Play COrrertlin covumunmn snisun, oo o s 57
BEIRCHOn SIzes - oo sommsn S, o R - 54
e e e e

BEDIRLIDE, syttt et g e o AR 39-56
CYLINDERS

Bore Dimensions, Stancard .............. . .. 58
HEEL! ......................................... 41
IMSPCTHIOR. 5 st S50 5008 mny o ormam i st SH

T 1 e
W‘eld[iﬁ..- TR & e ot et et o ot ot e "
ENGINE MODELS
Basic and Special ..
FLYWHEFL

Assembling & Disassembly . ..., . . 16:17-18
Magnetizine SR SR e e s SRR R S D
Mounting Holes, Models H Y SRR R
Rusted, Removiog ... ... . .. T 76

FUEL FUMP 31%1
GASOLINE ................ . .
GEAR REDUCTION ASSEMBLIES ... .. . . G100 78

Assembling . ... ... .. R SRS 78
2 7 T3
CuverBuahings,REaminE...-......-.,....,,_.-...?6
Reduction Drive Shafts. End L 78

GENERATOR (Model WMG )

GOVERNOR

Controls, Remote . ... ... 34 1o Ay
Mechamical Tvpe ..o 30
Poeumatic TWPe © oo i e 24
Spred SeTUBES oLt e e 1145

MabEFEIOIY CRLE: wous s i s e S e B 3
LUBRICATION
Cearrect Lubrication i R R S R L e s
(nii Leak at Exhaust Valve Push Rod Hale . ... . . 75
(] Leaks at Exhaust Fush Rod Hole. . ... .. .. ..... 75
Qil Pump ... Ch7 ]
(] System, Change, Models FIBP-WILW/MI. ... .. .. 51
Oil System, Change, Models WM-W MG WMG.
PEVIM o numemeennas ST sofvs D . ninb ]
Busdping. O coveevens sassmpnnas -, ap ot = i
MAGNETOS
All Models, except 9-14-23 ... . ... . . ERTI

Magnematic, Models 9-14-23 .. ... ....... . i e (R
MASBEHEIDR. v ervem o s @ wmims bais e g e 2,

VWeafped Plater ooovsmmessasnmsias san gy e, T SRS
MODEL, ENGINES (See Engine Models)

OIL SYSTEMS ( See Lubrication)

OIL RETAINER, Bearing (See Bearings

CILBETURNNALVE ot v o 7%
OVERHAUL & TUNE-UP PROCEDURE ...... .. .... aou

Disassembly . ... .. ... .. .. ... .. .. . ... s B
Reassembly ... ... ... ... .. ... .. ... .. LT
BEDBIE o s o A S S o) T '
FUBCUD TN vt i e e S o

PINS, PISTON (See Pistond

L E R r
Alignine Rod & Piston R W L e )
Assembiling Rings to Pistons . ... .. nE g, R

Connecting Rod, Checking . i
Connectine Rod & Pin Rejection Sizes

a _l| rl.l. [

Eision, CReline . oo coeitmommes
Piston Pin, Checking woos covayns sve . 000 L
Piston & Rod in Cylinder, Installine e el ®R

lllllll

Rinpe, Checking o couvpunn 70
REMOTE CONTROLS _........ .

--------------

RODS. CONNECTING (Se¢ Piston?
SPARK PLUG

Specthcations—Tahle 3 R ey o oo e TS
Checking: . cousma gy, 0 00 T RIS R e

special Engine Type Nos—Tabie 4 ... . S 0
i

Standard Engines—Tabie 5 . T,
STARTEERS

Adiusting & Assembling . o, .,, . .. . e

Repairing ... .. .. . . . .. BifE g

R U s

TAPPET CLEARANCE ...... ... . .. . v 41
TOOLS

Major Repair Tools . ......... . . U G, BT RRS
Mounting Board, Instraciion . ..., . 0T . R
TUNE-UP & OVERHAUL PROCEDURE .. .. ... .. R Lrk
Lisassemibily wowvpomeng L, o - I
Reassembly P s, B
RERROs ol snns gpu G SRENSTEEE SIS Lo B

Tune.up Data—Table 3 ., . '~ . 10
VALVES
Clearance—Table 3 ... . o]
BEMOVING %000 ¢ wamimor e motis s s e 5ot Lt o o G1-4
Reseatine, ...~ 0T e, 4
GG OROERITY v i s ooy BT
Guide, Counterbore Tools i - . -1
Guide,!nsra]]fn; , 4.
GuideNumb&rs............................. o]

Guide, Removing o BREERE FEEVEL nemome i s 45
SET-d'[h L T Rl e L B B e el e 4 ""—1-;
Epm_':m. Removing & Replacing .. . . d135.44
SEIHE s b S 45
!';:m_ut*u ................................... 47 10 44
THRINE o vmemye e R 4346





