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FOREWORD

Before attempting an engine overhaul or a tune-up, it 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 serve as a guide in performing the various steps
necessary to do a complete and satisfactory job.

In order to keep all tables as simple as possible, only the basic engine models are listed unless there is
a difference between them and special models.

To make inspection of parts simple and accurate only the sizes at which they should be rejected are
shown. This eliminates the necessity for figuring allowances [or wear, etc. If a part is worn larger (inside
dimension such as magneto bearing) or smaller (such as crankshaft journal surfaces) than the given
sizes, they should be rejected and replaced with new parts.

Always use plug guages wherever possible to eliminate doubt and possible mistakes. You will find plug
gauges illustrated in Section 13. Special repair parts, vaive guides, valve seat inserts, contact point

plunger bushing, etc., are not listed in the regular Parts Lists and part numbers will be found only in this
book.

The term *‘Inspect,” “Check,” *Test”’ and “‘Replace’’ are used as follows:
INSPECT - Visual inspection, look for signs of wear, scoring, cracks, stripped threads, etc.
CHECK — Measure by means of plug gauges, feeler gauges, micrometer, scale, etc.
TEST — Analyze with proper testing equipment.
REPLACE — This usually means to take off the old part and re-assemble it or replace with a new one.

Illustrations do not necessarily designate a particular model, and should only be used to identify repair
procedures.
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COHHON SPECIFICATIONS FOR
1. Spark plug gap. .030 All Models .
2. Condenser capacity: .18 to .24 MFD. All Models
3. Contact point gap: .020 All Models
ARMATURE : VALVE TORQUE SPECIFICATIONS
o IDLE | TWO | THREE |VALVE CLEARANCE| QUIDE |FLYWHEEL |CYLINDER | CONN.
SPEED| LEG LEG REJECT NUT HEAD ROD
SERIES " |atn aap|ain gap[NTAKE [EXHAUST | o or | Fr.iBs. | . Lps. | IN. LSS,
6B. 60000 1750 | 008 | 012 | 008 909 | 19122 55 140 100
8B, 80000, 81000, 1750 | .006 012 | 005 009 55
82000 010 | o016 | oor | o17 |91 140 100
A | 92000, 94000 1750 | 008 ’ 908 09 19122 55 140 100
L : . . .
1750 | 010 | 012 | 005 .009
u | 100000 014 | 016 067 011 19122 . 60 140 100
"'" 110000 1750 | 000 Q08 | 009 49120 55 140 100
N | 130000 1750 | 010 008 | 99 |re122 80 140 100
U .. . .
1750 [ 010 [ 016 | 005 009
m | 140000 | 19 | s 1 %08 902 | 19181 65 165 165
170000, 171700e 1750 [ 919 o 58 | 19151 65 165 165
190000, 191700% 1750 | 619 908 909 | 19181 65 165 165
220000, 250000 1750 | 010 o 903 | re181 65 165 190
56 N 1750 o2 885 14 o2z 55 140 100
c |8 1750 o2 | 9T oig | 1en22 55 140 100
. , o016 | .
s |° 1200 -%g -8]; 19151 60 140 140
T [ 1200 Q7 | Q14 [ 19151 65 165 190
1200 | 010 | 022- | 007 014 ¥
R |19. 190000, 2000000 | 1300 | 010 | 022 o o1 | 19is 115 190 190
s 23, 230000 1200 | 010 | 022 4 007 | O17 | 19159 145 190 190
243000 1200 | 010 Q71 o7 liosr | 14s 190 190
300000 1200 | 010 o7 | 917 | 19151 145 190 180
320000 1200 | 010 QT 9T | 1e181 145 190 190
'COMMONLY USED TOOLS FOR SERVICING
" 19051  Spark Tester, all models %'
19061 Carburetor jet screwdriver, all rrgodels 19051 19061 %
18062 - Carburetor jet screwdriver, all models - 18069
18063 Valve spring compressor, all models
119161 Starterclutch wrench, use with " drive torque
wrench
19203 Flywheel Puller, 170000 thru 320000
Aluminum Models & Cast Iran Models
. | ! 19161 19203
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ALL POPULAR ENGINE MODELS
4. Top governed speed: See Briggs & Stratton
~ Service Bulletin No. 487 or Engine Replacement Data

5. Crankshaft End Play: .002-.008 All Models

INITIAL CARBURETOR
CRANKSHAFT REJECY SiZE I ADJUSTMENT ALL MODELS
MAG. | cpannpin| PTO- | ouiper [BORE STD.| CARBURETOR TURNS OPEN FROM SEAT
JOURNAL JOURNAL GAGE A TYPE NEEDLE VALVE IDLE VALVE
Pulsa-Jet
8726 8697 8726 19166 gg;ﬁ‘ Vaciedet 1%
* 1 Two Piece
8726 0063 8726 19166 2.375 Flo-Jet 1% 1
2374 glg?dpiece 2l 14
2.5625 et
8726 9063 8726 19166 55615 ggzp:ece
9963 19166 Mag| 2500 | (6.7.8, 104 11 H.P
8726 - 9976 19178 PTO| 2.499 Vertical Crankshaft) 1% 1%
=
8726 9963 8726 | 19186 g{;’,? 12 One Piece
19166 Mag| 2.5625 | or e Fr'ﬁrizoma' 1% 1
. . ranksha )
B726 9963 9976 19178 PTO| 55a15
2.750
9075 1.090 11790 19178 2.749 . CYLINDER RESIZING
9975 ] A Resize if .003 or more wear or .0015 out of round
1.1790s 1.090 1.1790 19178 ggggg__ onCl. c;;llinder engines, .0025 out of round on alu-
9975 3.000 minum atloy engines. _
1.12 11790 19178
1.1790e 2 2.999 Resize to .010, .020 or .030 over Standard.
3.4375
1.3760 1.2470 1.3760 34%5_4 *Model 6B series and early Models 60000 and 61000
1 2 000 series engines have cylinder bore of 2.3125 - 2.3115.
8726 .7433 8726 9166 1.99¢
8728 7433 8726 | 19166 | 2250
2.249 RING GAP REJECT SIZES
. 87 0832 19117 2.260 COMP. oIL
9832 8726 2.249 MODEL RINGS RING
1.1790 9964 | 1.1790 19117 | 2625 | Alum. Cylinder Models 035" 045"
g-gﬁg C.L. Cylinder Modeis 030" 035"
3.000 “*GOVERNED IDLE -
1.3769 1.1844 1.3759 19117 > For Adjustment Procedures, see Service & Repair
909 | mst(;ulctionc;sﬁ'zmgﬂl. Stection 5, ;;)Sr gg'tog(;e ngflindzr
3. cdels and Repair Instructions MS- orzriive,
Ball 1.3094 Ball Ball 382?2 Section 5, for 19win Cylinder Models.
3094 3.4375
Ball 1. Ball Ball 3.4365 B With Valve Springs Installed.
Ball 1.3094 Ball Ball ggg?g ® Synchro-Balance.
BRIGGS & STRATTON ENQINES
Flywheel puller, all models thru 130000 19063
i —) ..;\ Piston ring compressor, all models 19230
1|14 3} Starter clutch wrench, all rewind starter models 19114
19165 Flywheel Puller. 140000, 170000. 190000
18230 & 250000 Models 19165
19167

/N

131867

See Section 13 for Complete List of Tools

Flywheel holder, all models 68 thru 130000

II1
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GENERAL INFORMATION

Sectioﬁ 1

GENERAL INFORMATION

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

A ¢ A D
INTAKE STROKE POWER STROKE EXHAUST STROKE

Fig. 1 — The 4-5troke Cycle

a. INTAKE STROKE: The piston goes down, creating a vacuum in the cylinder which draws
gas through open intake 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 magneto sends high tension current to the spark plug,
firing or exploding the compressed gas and driving the piston down.

d. EXHAUST STROKE: Exhaust valve opens and the upward stroke of the piston forces out all

of the burnt gases, thus completing the power cycle.

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 main-
tained. :

Do not fill the gasoline tank while the engine is running.,  Avoid spilling gascline on a hot engine —
This may cause an explosion and serious injury.

USE CLEAN GASOLINE

We recommend *‘regular’’ grade gasoline for all Briggs & Stratton engines, However, the use ‘of lead-
free, or low lead, gasolines will result in reduced combustion deposits and normally will improve en-
gina life. Therefore, lead-free, or low lead, gasoline may be used, where available.

We also recommend that gasoline be purchased in small quantities, not more than a 30-day supply.
FRESH gasoline minimizes gum deposits, and also insures a fuel with volatility tailored forthe season.

NOVEMBER 1976 1




GENERAL INFORMATION

CORRECT LUBRICATION IS INPORTANT

Any high quality detergent oil having the American Petroleum Institute classification ‘“*For Service SC,
SD, SE or M8’’ can be used in Briggs & Stratton engines. Detergent oils keep the engine cleaner and
retard the formation of gum and varnish deposits,

SUMMER WINTER

(Above 40<'F.) {(Under 40° F.)
Use SAE 30 Use SAE 5W-20 or SAE 5W-30
I¢ abl : If not available,
y “0;:"‘1;(?“7" §6 Use SAE 10W or SAE 10W-30
Use SAE 10W- _ ‘Below 0° F,
or Use SAE 10W or SAE 10W-30

SAE 10W-40 Diluted 10% with Kerosene

The oil recommendations ‘are the result of extensive testing. No special additives should be used.

OIL SHOULD BE CHANGED AFTER EACH 25 HOURS OF ENGINE OPERATION. (More often under

- dirty operating conditions). In normal running of any engine, small particles of metal from the cylinder
walls, pistons and bearifigs will gradually work into the oil. Dust particles from the air also get into
the oil. If the oil is not changed regularly, these foreign particles cause increased friction and a grind-
ing 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 lubricating qualities.

The air cleaner should be serviced every 25 hours of engine operation. Dirty operating conditions re-
quire more frequent servicing.

CLEAN COOLING SYSTEM

Grass particles, chaff or dirt may clog the air cooling system, expecially after prolonged service in
cutting dry grasses. Continued operation with a clogged cooling system may cause severe overheating
and possible engine damage. The figures below show the blower housing removed and area to be
cleaned. This should -be a regular maintenance Operation.

KEEF AREAS
WlTHITIE CLEAN OUT
HEAVY LIME ([.;.:'lRATFF AND
CLEAR
OF ALL
T ' 4 DEBRIS
i
:l@ /
i g tie=
l! H e L /]
085 p a4 AN ' -
Vestical Crankshaks Horizonte! Crankshaft




GENERAL INFORMATION
Tune-Up Procedure

TUNE -UP PROCEDURE

A “Tune-Up”, see the steps listed below, would normally be performed on relatively new engines
brought in for minor difficulties. By performing these steps you will either be sure that the engine is
functioning properly or will know what major repairs should be made.

The steps are also covered in the Overhaul Procedure and will normally be performed as a part of the
complete overhaul,

Remove air cleaner, check for proper
servicing.

Check oil level and drain. (Clean
fuel tank and lines if separate from
carburetor).

Inapeect breaker points and condens-
er. Replace or clean and adjust.
Check plunger.

Remove blower housing, inspect rope
and rewind assembly and starter
clutch.

Check coil, inspect all wires for
breaks, damaged insulation. Be sure
lead wires do not touch flywheel.
Check stop switch and lead.

Clean cooling fins and entire engine.
Rock flywheel to check compression.

Replace breaker cover, use sealer
where wires enter.

Remove carburetor, disassemble and
inspect for wear nr damage. Wash
in solvent, replace parts as neces-
sary and assemble. Set initial ad-
justment.

Install flywheel, time engine if nec-
essary. Set air gap. Check for spark
with #19051 tester.

Inspect crossover tube or intake el-
bow for damaged gaskets.

Remove cylinder head, check gasket,
remove spark plug,and clean carbon,
inspect valves for seating.

Check governor blade, linkage and
spring for damage or wear, if me-
chanical also check adjustment.

Replace cylinder head, torque to

_ specified torque, set spark plug gap

or replace plug if necessary.

Remove flywheel, check for seal
leakage, both flywheel and PTO
sides. Check flywheel key.

Replace oil and fuel, check muffler
for restrictions or damage,

Adjust remote control linkage and
cable if used, for correct operation.

Remove breaker cover and check for
proper sealing.

Service air cleaner, check gaskets
and element for damage.

Runand adjust mixture and top speed.




GENERAL INFORMATION
Overhaul Procedure

OVERHAUL PROCEDURE

The Overhaul Procedure which follows is intended to help you to become accustomed to a systematic
method of repairing Briggs & Stratton engines. Naturally these steps could be rearranged in different
order but efficiency is obtained when the repair operations are performed in the same seguence every
time, The exact procedure will vary according to the engine model being repaired.

The Overhaul Procedure can also be used as an index. For information on how to perform most opera-
tions listed, refer to the page number or operation. Be careful to locate the instructions covering the
specific model being repaired.

SECTION PAGE NO. DISASSEMBLY SECTION PAGE NO. DISASSEMBLY (Continued)
8 1 Drain oil 2 6 Test coil and remove if
3 1 ‘Air cleaner and stud necessary -
Fuel pipe and tank assembl 2 5 Breaker arm assembly and
Air cleaner elbow or pipe condenser '
Carburetor and linkage 2 8 & 13 Breaker box
Carburetor intake elbow ' 2 13 Breaker shaft
Muffler 10 . |4 &5 Check end play
3 18& 5 Check space between upper 10 1 Remove burrs from crankshaft
and lower carburetor body extension
or carburetor to tank fit 110 1 Crankcase cover, base or
3 18 Check throttle shaft and sump
bushings for wear 10 7 Auxiliary drive
Disassemble carburetor 11 ] Damage seals
7 8 {o 40 Electric starter (110 V) (12 V) 5 lto7 Mechanical governor paris
Blower housing 8 4 Inspect oil slinger
6 1 Spin flywheel to check 10 2 Cam gear
' compression . Tappets
2 1 Spark plug-adjust gap (.030") 9 1 Connecting rod and piston
and clean and wash - .10 2 Crankshaft - inspect and
Fuel tank and bracket check
assembly or carburetor 2 12 Armature assembly and back
2 3 Rope starter pulley ‘ plate
Blower housing 2 11 & 12| Rotor
2 6 Check air gap - armature to 2 g, 8, Test coil or armature -
flywheel ‘ 12 & 13] check leads
5 1 Governor blade 11 3 Crankcase cover or sump !
8 3 Breather or valve cover 10 2 Crankshaft - inspect & check ‘
6 1 Cylinder head and shield 10 2 Cam shaft and gear
6 3 Check tappet clearance 10 2 Check automatic spark
6 |2&3 Valve and springs advance
2 3 Rope starter pulley or recoil Tappets
starter clutch . ‘ 11 1 Cylinder - check bore, main
2 3&8 Flywheel bearing, valve guides and
2 6 Breaker point cover seats, cylinder bare
2 12&5 Check breaker point gap 9 1 Disassemble connecting rod
2 4 Check breaker point plunger and piston
hole : 9 2&3 Check piston, rings.
2 4 &7 Test condenser and remove connecting rod, piston pin
if necessary




GENERAL INFORMATION

Overhaul Procedure

SECTION PAGE NO. REPAIRS SECTION PAGE NO. REASSEMBLE (Continued)
Clean parts 2 6&8 Coil, armatl'n-e, governor
11 1&2 Resize cylinder bore to blade
next oversize 2 5 Breaker peints
6 3&4 Replace valve guide- {Internal system)
intake or exhaust l_2_ 5 Condenser (Internal system) |
6 2 Reface valves and seats 2 13 Breaker shaft - Magna-Matic
and lap 2 13 Primary wire - Magna-Matic
6 4to6 Replace valve seat insert 2 8,9 Adjust Armature timing
11 3toh Replace main bearings | & 12
i1 6 Replace oil seal 2 T& 14 Condenser
2 4 Install breaker point plunger, 2 7& 14 Adjust and clean breaker
bushing and plunger in points (External)
cylinder (Internal breaker) 2 6&8 Breaker point cover
2 9&10 Install breaker point plunger 2 12 Coil and armature assembly
bushing and plunger in | 2 | 11 &2 ‘“Adjust rotor timing
cylinder (External breaker} 2 7 & 14 Breaker box cover
2 6&8 Replace armature and 2 3 Flywheel and starter pulley
__povernor blade or ¢clutch
2 12 & 1§ Replace coil or armature 7 B to 40| Electric starter (110 V}{12 V)
. or both 2 6, 8&9| Adjust air gap - armature to
10 3 Replace automatic spark flywheel
advance, weight and spring 2 1 Check spark
3 17 & 18§ Replace throttle shaft 8 3&4 Breather or valve cover
hushing 6 1 Cylinder head and shield
3 3 to 26 Repair carburetor 2 1 Spark plug
7 1, 2, Replace rewind starter spring Muffler
5to7 and rope ' Intake elbow or carburetor
7 3 Starter clutch and tank
11 3 Remove ball bearing and 4 1 to 12] Carburetor and linkage and
re-assemble to crankshaft governor controls
5 1 Check air vane governor
5 2to7 Check and adjust mechanical
. governor
SECTION PAGE NO. REASSEMBLE Blower housing ’
Fuel filter parts, tank & line
10 3&4 Tappets, cam gear, camshaft Air cleaner elbow or pipe
H Crankshaft and bearing 8 1 Fill crankease with oil
support Start engine (fill with gas)
5 Crankshaft, bearing plate - 2 1 Check spark
adjust crankshaft end play 6 1 Retighten cylinder head
9 3&4 Piston, piston pin, connect- . 5Crews
ing rod, rings 3 7 to 27 Adjust carbaretor
8 4 0il Slinger 5 2, 3&6] Set governor to ohtain correct
5 1to?7 Mechanical governor engine speed (Remote
10 4 " Sump or crankcase cover- controls)
adjust crankshaft end play 3 1 Clean, fill, assembly air
6 3 Adjust valve tappet clearance cleaner
8 2&3 Valves, springs, retainer Spray engine and apply decalsl




GENERAL INFORMATION
Check-up

CHECK - UP

Most complaints concerning engine operation
can be classified as one or a combination of
the following:

1. Will not start

2, Hard starting

3. Kicka back when starting
4. Lack of power

5. Vibration

6. Erratic operation

7. Overheating

8. High oil consumption

When the cause of malfunction is not readily
apparent, perform a check of the Compression,
Ignition and Carburetion Systems. This check-
up, performed in a systematic manner, can
usually be done in a matter of minutes. It is
the quickest and surest method of determining
the cause of failure. This check-up will point
up possible canse of future failures, which can
be corrected at the time. The basic check-up
procedure is the same for all engine models,
while any variation, by model will be shown
under the subject heading.

NOTE: What appears to be an engine malfune-
tion may be a fault of the powered equipment
rather than the engine. If equipment is suspect,
see Equipment, affecting engine operation.

Check Compression

Spin flywheel in reverse rotation (counterclock-
wise) to obtain accurate compression check.
The flywheel should rebound sharply, indicat-
ing satisfactory compression.

If compression is poor, look for —

1. Loose spark plug

2. Loose cylinder head bolts
3. Blown head pasket

4. Burnt valves and/or seats
5. Insufficient tappet clearance
6. Warped cylinder head

7. Warped valve stems

8. Worn bore and/or rings

9. Broken connecting rod
Check lgnition

Remove the spark plug. Spin the flywheel rap-
1dly with one end of the ignition cable clipped
to the 19051 tester and with the other end of
the tester grounded on the cylinder head. If
spark jumps the .166"" tester gap, you may as-
sume the ignition system is functioning satis-
factorily. Try a new spark plug.

If spark does not occur look for —
1. Incorrect armature air gap
2. Worn bearings and/or shaft on flywheel side
3. Sheared flywheel key
4. Incorrect breaker point gap
9. Dirty or burned breaker points
6. Breaker plunger stuck or worn
7. Shorted ground wire (when so equipped)
8. Shorted stop switch (when so equipped)
9. Condenser failure
10. Armature failure
11. Improperly operating interlock system

NOTE: If engine runs but misses during opera-
tion, a quick check to determine if ignition is
or is not at fault can be made by inserting the
19051 tester between the ignition cable and the
spark plug. A spark miss will be readily appar-
ent. While conducting this test on Magna-Matic
equipped engines, Models 9, 14, 19 and 23, set
the tester gap at .060".




Check Corburetion

Before making a carburetion check, be sure the
fuel tank has an ample supply of fresh, clean
gasgoline. On gravity feed {Flo~Jet) models, see
that the shut-off valve 1s open and fuel flows
freely tlrough the fuel line. On all models, in-
spect and adjust the needle valves. Check to
see that the choke closes completely. If engine
will not start, remove and inspect the spark
plug. If plug is wet, look for —

1. Overchoking

2. Excessively rich fuel mixture

3. Water in fuel

4. Inlet valve stuck open (Flo-Jet carburetor)
If plug is dry, look for —

1. Leaking carburetor mounting gaskets

2. Guamy or dirty screen or check valve (Fuisa-
Jet and Vacu-Jet carburetors)

3. Inlet valve stuck shut (Flo-Jet carburetors)

4. Inoperative pump (Pulsa-Jet carburetors)

A simple check to determine if the fuel is get-
ting to the combustion chamber through the car-
buretor is to remove the spark plug and pour a
small quantity of gasoline through the spark
plug hole. Replace the plug. If the engine
fires a few times and then quits, look for the
gsame condition as for a dry plug.

Equipment - Effecting Engine Operation

Frequently, what appears to be a problem with
engine operations, such as hard starting, vibra-
tion, etc., may bhe the fault of the egquipment
powered rather than the engine itself. Since
many varied types of equipment are powered hy
Briggs and Stration engines, it is not possible
to list all of the various conditions that may
exist. Listed are the most common effects of

equipment problems, and what to look for as the
most common cause.

- GENERAL INFORMATION
Check-up

Hard Starting, Kickback, or Will Not Stert

1. Loose blade - Blade must be tight to shaft
or adaptor.

2. Loose belt — a loose belt like a loose blade
can cause a back-lash effect, which will
counteract engine cranking effort.

3. Starting under load — See if the unit is dis-
engaged when engine is started; or if en-
gaged, does not have a heavy starting load.

4. Check remote Choke-A-Matic control assem-
bly for proper adjustment.

5. Check interlock system for shorted wires,
loose or corroded connections, or defective
modules or switches.

Vibration

1. Cutter blade bent or out of balance — Remove
and balance

2. Crankshaft bent — Replace

3. Worn blade coupling — Replace if coubling
allows blade to shift, causing unbalance,.

4, Mounting bolts loocse - Tighten

5, Mounting deck or plate cracked — Repair or
replace.

Power Loss

1. Bind or drag in unit — If possible, disengage
engine and operate unit manually to feel for
any binding action.

2. Grass cuttings build-up under deck.
3. No lubrication in transmission or gear box.

4, Excessive drive belt tension may cause
selzure.

Moise

1. Cutter blade coupling or pulley — an over-
size or worn coupling can result in knocking,
usually under acceleration. Check for fit,
or tighiness., :

2. No lvubricant in transmission or gear box.




GENERAL INFORMATION

BRIGGS 8 STRATTON NUMERICAL MODEL NUMBER SYSTEM _

This handy chart explains the unique Briggs & Stratton numerical model designation system.
It is possible to determine most of the important mechanical features of the engine by merely
knowing the model number. Here is how it works:

A. The first one or two digits indicate the CUBIC INCH DISPLACEMENT.
. The first digit after the displacement indicates BASIC DESIGN SERIES,"
relating to cylinder construction, ignition, general configuration, ete.

SHAFT AND TYPE OF CARBURETOR.

B
C. The second digit after the displacement indicates POSITION OF CRANK-
D

. The third digit after the displacement indicates TYPE OF BEARINGS and
whether or not the engine is equipped with REDUCTION GEAR or AUXIL-
IARY DRIVE.

E. The last digit indicates the TYPE OF STARTER

CUBIC INCH
DISPLACEMENT

FIRST DIGIT

AFTER DISPLACEMENT AFTER DISPLACEMENT AFTER DISPLACEMENT

SECOND DIIGI T

THIRD DIGIT

FOURTH DIGIT
AFTER DISPLACEMENT

BASIC
DESIGN SERIES

4

]

9
10
n
i3
4
17
19
20
23
24
25
30
32

MENOSORWN—O

To identify Medel 100202:

10
18 Cubic Inch

Q

Dosign Series O

CRANKSHAFT, BEARINGS,
CARBURETOR REDUCTION GEARS
GOVERNOR & AUXILIARY DRIVES TYPE OF STARTER
0- 0-Plain Bearing 0. Without Starter
1 -Horizontal "1 - Flange Mounting 1-Rope Starter
Vacu-Jot Plain Bearing
2 -Horizontal 2. Ball Bearing 2- Rewind Storter
Pulsa-Jat
3-Hoarizontel (Pneumcﬁc ) 2-Flange Mounting 3.Electrie-110 Vait,
Flo-Jat Governor 8all Bearing ‘Gear Drive
4 -Horizantal (g_achuniccl) 4- 4. Elec. Starter-
Flo-det Qvearnor Genaratar - 12 Valt,
Belt Drive
5-Vertical 5-Gear Reduction 5-Electrie Starter
Veacu-Jet 6to)) Only - 12 Vaoly,
Geor Drive
b - 5« Gear Raduction 6. Altarnater Only *
(6 ta’1)- : ‘
Reverse Rotation -
7 - Vertical 7- 7 - Electric Startes,
Flo-Jot 12 Volt Gear Drive,
with Alternator
8- B. Auxiliary Drive 8- Varticol-pull Starter
Perpendiculor o
Crankshaft
¢ - Vertical 9 - Auxiliary Drive *
Pulsa-lot Parallel to . " Pising fermerlyuzed.
Cronkshofy an 60000, BOOOD and
, 32000 Series
EXAMFPLES
2 4 2

Similarly, a Model 972998 is dascribed as follaws:

9
¢ Cubic lnch

2

Design Series z

Horizantal Shaft-
Pulsa-Jet Carburetor

9

Vartical Sha#t -
Pulsa-tet Carburetor

Plain Bearing

9

Auxiliary Drive
Parollel 10 Cronkshafy

Rewind Starter

8

Yertical Pull Startar




IGNITION

General

Section 2
- -IGNITION

Three basic types of ignition-systems are used —

1. MAGNETRON™ ignition, a self-contained
transistor module (no moving parts) and
ignition armature.

2. A flywheel type, having either an internal or
externai breaker system. Fig, ¢4 and Fig, 25,

3. The Magna-Matic system, having the arma-
ture and rotor beneath the flywheel, and an
“external breaker system. Fig. 44.

Check Ignition

Remove the spark plug. Spin the flywheel rapidly
with one end of the ignition cable clipped to the
19051 tester and with the other end of the tester
grounded on the cylinder head. If spark jumps the
166" (4.2 mm) tester gap, you may assume the
ignition system is functioning satisfactorily.
Fig. 1.

NOTE: Flywheel must rotate at 350 RPM, mini-
mum with MAGNETRON™ ignition.

Fig. 1 — Checking Spark

NOTE: If engine runs but misses during
operation. a quick check todetermine i{ignitionis
or is not at fault can be made by inserting the
19051 tester between the ignition cable and the
spark plug. A spark miss will be readily apparent.
While conducting this test on Magna-Matic
equipped engines, Models 9. 14, 19 and 23, set the
tester gap at .060” (1.5 mm). )

SPARK PLUG

The plugs recomimended for Briggs & Stratton
engines are as follows:’

1-1/2" 2" Manutacturer's
Plug Plug Part Number
CJ-8 J-8 Champion
RCJ-8 RJ-8 Champion Resistor -
235 295 Autolite
245 306 Autolite Resistor
WS9E — Robert Bosch
3/4" 13/16”  Plug wrench {deep socket)

Spark Plug Cleaning

Clean spark plug with a pen knife or wire brush
and solvent and set gap at .030” (0.75 mm) for all
models. If electrodes are burned away, or the
porcelain is cracked, replace with a new plug, DO
NOT USE ABRASIVE CLEANING MACHINES,
Fig. 2,

030" (0,75 mm)
WIRE GAUGE

Fig. 2 — Adjusting Spark Plug Gap

Coil and Condenser Testing
All Models

Use an approved tester te test coils and con-
densers. Specifications are supplied by the tester
manufacturer or refer to MS-7852.

OCTOBER, 1981 1




General '

TABLE NO. 1
SPECIFICATIONS FOR ALL POPULAR ENGINE MODELS

1. Spark plug gap: .030” (0.75 mm)
2. Condenser capacity: .18 10 .24 M.F.D.
3. Contact point gap: .020” (0.50 mm)

ARMATURE -FLYWHEEL
TWO LEG THREE LEG NUT
AlIR GAP AlR GAP TORQUE
FLYWMHEEL Kilo-
Milli- Milli- PULLER Foot gram |Newton
BASIC MODEL SERIES Inches | Meter | Inches | Meter | PART NO. |Pounds} | metert | metert
ALUMINUM CYLINDER
.006 0.15 012 0.30 .
6B, 60000, 3B Lo 0.95 016 0.41 19069 55 7.6 74.6
80000, 820009, 92000, 93000, 94000, 006 0.15 .02 0.30 ‘
95000, 110000 010 | 025 | 016 | 0.41 19069 55 6} T8
-.010 .25 012 (.30
100060, 130000 o4 0.36 016 041 None 60 8.3 814
‘ .00 0.25 016 0.41 19165
140000, 170000, 190000, 220000, 250000 014 0.36 019 0.48 or 19203+
CAST IRON CYLINDER
: ‘ .01z | 0.30 . . .
5.6, N. 8 06 | om None 55 7.6 74.6
19068
9 _ or 18203 60 8.3 81.4
- 19068 =
14 or 19203 65 9.0 83.1
010 0.25 .022 0.56 19068
19, 190000, 200000 014 0.36 096 0.66 or 19203 115 15.9 155.9
010 0.25 022 0.56 19068 -
23, 230000 014 0.36 096 0.66 or 19203 115 159 155.9
010 0.25 19068
240000, 300000, 320000 014 0.36 or 19203 ‘145 20.0 196.6
“Use on Model 250000 built after 1975.
TFor rewind starter engines use 19244 or 19161 clutch wrench.
IGNITION.
MAGNETRON™
The flywheel is located on the crankshaft with a ARMATURE
special metal key. It is held in place by a Belle- :
ville washer and nu; or starter: _clutch. The MAGNETRON®
flywheel key must be in good condition to assure MQDULE
proper location of the flywheel for ignition timing.
DO NOT use a steel key under any circumstances.
Use pnly the soft meFaI key, as originally FLYWHEEL
supplied.
The keyway in both [lywheel and crankshaft
should not be distorted. Flywheels used are made
of aluminum, zine or cast iron. -

Fig. 3 — MAGNETRON™ Ignition




IGNITION

Flywheel Type — MAGNETRON™ — Internal Breaker

IGNITION
Flywheel Type — Internal Breaker

The flywheel is located on the crankshaft with a
soft metal key. It is held in place by a nut or
starter clutch. The flywheel key must be in good
condition to insure proper location of the flywheel
for ignition timing. DO NOT use a steel key under
any circumstances. Use only the soft metal key,
as originally supplied.

The keyway in both flywheel and crankshaft
should not be distorted. Flywheels used are made
of aluminum, zinc or cast iron.

PLUNGER

Fig. 4 — Flywheel Ignition Internal Breaker

REMOVING ARMATURE AND
MAGNETRON™ IGNITION

The [lywheel does not need to be removed to
service MAGNETRON™except to check keyways
and flywheel key.

-

Remove armature screws and lift off armature.
Use breaker point condenser P/N 294628 .to
release stop switch wire from MAGNETRON™
module, Fig. 5. Stop switch wire is soldered to
module and armature primary wires. Unsolder to
disconnect.

Fig. 5 — MAGNETRON™ Module

REMOVING MAGNETRON™ MODULE

Unsolder armature ground wire from module
wire, Fig. 6. Remove tape.and move module
ground wire to clear armature coil and
laminations. Push module retainer away from
laminations and push module off laminations,
Fig. 7.

UNSOLDER

MODULE
RETAINER




IGNITION
MAGNETRON™

INSTALLING MAGNETRON™ MODULE

Module is installed in reverse order of removal.
Note that module retainer must be on back side of
coil laminations, Fig. 8. Use Permatex™ or
similar sealant to hold ground wires in place, Fig.
8.

Ignition timing is controlled by the location of the
flywheel and crankshaft keyways on aluminum
engines. On cast iron engines, refer to page 9.

PERMATEX™

Fig. 8 —

Remove Flywheel Nut or Starter Clutch

On flywheels of 6-3/4” (171 mm) diameter or less,
use flywheel holder 19167, to keep flywheel from
turning. On rope starter engines, the .1/2"
diameter thread flywheel nut is left handed and
the 5/8"” diameter thread is right handed. Fig. 9.
Starter clutch used on rewind and wind-up starter
has a right hand thread. Fig. 10. Remove clutch
using P/N 19114 starter clutch wrench or P/N
19244 or 19161 1/2” square drive starter clutch
wrench. '

For flywheels or larger diameter place a block of
wood under flywheel fin to prevent flywheel
turning while loosening nut or starter cluich.
Clamp engine base securely, Fig. 11.

FLYWHEEL HOLDER 19167

335

Fig. 9 — Loosen Flywheel, Rope Starter

STARTER
CLUTCH
WRENCH

FLYWHEEL
19161 HOLDER 19167

Fig. 10 — Loosening Flywheel
Rewind Starter and Wind-Up Starter Engines

-
BLOCK 10 TIGHTEN —F

Pyl

Fig. 11 — Loosening Large Flywheels
Remove Flywheel

Some flywheels have two holes provided for use of
a flywheel puller., Use puller shown in Table 1.
Leave nut loose on threads of crankshaft for
puller to bear against, Fig. 12. Small cast iron
flywheels do not require a flywheel puller. See
note below.

1. FASTEN FLYWHEEL PULLER TO FLYWHEEL
WITH TWO SELF TAPPING SCREWS

2. TURN DOWN THESE TwO NUTS TO
"’ LODSEN FLYWHEEL .

Fig. 12 — Removing Flywheel

NOTE: To remove small cast iron flywheels
without puller holes, support the {lywheel with a
gloved hand, exerting an upward pull, Using a

‘rawhide hammer, strike the outside rim of the

flywheel wilth a sharp blow. Several blows may be
required on an extremely tight flywheel.

NOTE: Care is required not to damage the
flywheel fins, magnets or ring gear. '




Removing Breaker Cover

Care should be taken when removing breaker
cover, to avoid damaging cover. If cover is bent
or damaged it should be replaced to insure a
proper dust seal.

Breaker Points

Breaker point gap on all modelsis .020” (0.5mm).
Breaker points should be checked for contact and
for signs of burning or pitting. Points set too wide
will advance spark timing and may cause kick
back when starting. Points gapped too close
retard spark timing and decrease engine power.

Remove Breaker Points

Breaker point assemblies of style shown in Fiig. 13
are removed by removing condenser and
armature wires from breaker points clip. Loosen
adjusting lock serew and remove breaker point
assembly.

Breaker point assemblies of style shown in Fig. 14
are removed by loosening the screw holding the
post. The condenser on these models alsoincludes
the breaker point. The condenser is removed by
loosening the screw holding the condenser clamp.

Glc

ARM

Fig. 14 — Breaker Point Assemblies

IGNITION
Flywheel Type — Internal Breaker

Check Breaker Point Plunger Hole

Fig. 15 — Checking Breaker Plunger Hole

If the breaker point plunger hole becomes worn
excessively, oil will leak past the plunger and
may get on the points, causing burning. To check,
loosen breaker point mounting screw and move
breaker points out of the way. Remove plunger. If
the flat end of the 19055 plug gauge will enter the
plunger hole for a distance of 1/4" (6.35 mm) or
more, the hold should be rebushed. Fig. 15.

_Install Breaker Point Plunger Bushing

To install the bushing, it is necessary that the
breaker points, armature, crankshaft and starter
be removed. Use reamer 19056, to ream out the
old plunger hole, See Fig. 16. This should be done
by hand. The reamer should be in alignment with

“the plunger hole. Drive the bushing 23513, with

driver 19057 until the upper end of the bushing is
flush with the top of the boss. Fig. 16. Finish ream
the bushing with reamer 19058. All reaming chips.
or dirt must be removed.

19058 .

REAMER
512

— L

DRIVER \

[~ 23513
BUSHING
DRIVE N
FLUSH WITH

D)

Fig. 16 — Installing Breaker Plunger Bushing

)

(NS




IGNITION
Flywheel Type — Internai Breaker

Breaker Point Plunger

If the breaker point plunger is worn to a length of
870" (22.1 mm) or less, it should be replaced.
Plungers must be inserted with groove at the top
when installed or oil will enter breaker box. See
Fig. 17.

/ GROOVE

|

REJECT AT

NE

Inserting Plunger

-Checking Plunger
Fig. 17

Install Breaker Points

Insert breaker plunger into the plunger hole in
cylinder. Breaker points as shown in Fig. 14 are
installed by placing the mounting post of the
breaker arm into the recess in the cylinder so that
the groove in the post fits the notch in the recess.
Tighten the mounting screw securely. Use a 1/4”
spinner wrench if available. Slip the open loop of
breaker arm spring through the two holes in the
arm, then hook closed loop of spring over the
small post protruding from the cylinder. Push flat
end of the breaker arm into the groove in the
mounting post. This places tension on the spring
and pulls arms against the plunger. If condenser
post is threaded, attach the coil primary wire
(and ground wire if furnished) with the
lockwasher and nut. If primary wire is fastened to
condenser with spring fastener, compress spring.
Fig. 18, and slip primary wire (and ground wire
where furnished) into hole in condenser post.
Release spring. Lay the condenser in place and
tighten the condenser clamp securely.

DEFPRESSOR
/\g.l.\
)

)

COHDENSER -~

Fig. 18 — Assembling Condenser and Ignition Wires

When installing breaker point assemblies, as
shown in Fig. 13, be sure the small boss on the
magneto plate enters the hole in the point
bracket. Mount points to magneto plate or
cylinder with lock screw. Fasten the armature
lead wire to the breaker points with the clip and
screw. If these lead wires do not have terminals,
the bare end of the wires can be inserted into the
clip and screw tightened to make a good
connection. Do not let the ends of the wire touch
the point bracket or magneto plate orignition will
be grounded.

Adjusting Breaker Point Gap

Turn crankshaft until points open to widest gap.
When adjusting breaker point assemblies as
shown in Fig. 19, move ‘condenser forward or
backward with serew driver until a gap of .020”
(0.5 mm) isobtained. Breaker points assemblies

. as showninFig. 20, are adjusted by loosening lock

screw and moving contact peint bracket up or
down. Gap is .020" (0.5 mm).

SCREW DRIVER
HERE TO MOVE
CONDERSER
BACKWARD

KEYWAY IN CRANKSHAFT

SCREW DRIVER
HERE TO MOYE
COMDENSER
FORWARD

CONDENSER

CONDENSER
CLANMP SCREW

CONTACT POINT BRACKET 2924

Fig. 19 — Adjusting Breaker Point Gap

CONTACT ===

ERACKET —
ASSEMBLY ‘.
(=) ’
N t’/ e
(

CONTACT <
ERACKET

AC JUSTING
LCCK-SCREW

2| f

3313

Fig. 20 — Adjusting Breaker Point Gap




NOTE: AlWays clean breaker points after adjust-
ment. Open the points and insert a piece of lintless
paper. Draw the paper through the points. Open
points when removing paper so 1t will not tear,
leaving paper between the points.

Breaker Point Cover

The break_ér point cover, Fig. 21, protects the
points from dirt. The opening for the primary
and/or ground wire should be sealed with No, 2
Permatex™ or similar sealer to prevent dirt from
entering the breaker box. Cover should not be
distorted so as to lose its seal around the outer
edge. Replace if damaged. '

. NOTE: Engines used for winter applications use
vented breaker covers. See Engine Parts List.

BREAKER
POINT COYER

Fig. 21 — Breaker Point Cover

Install Armature

Install governor blade and armature, Fig. 22. The
mounting holes in the armature laminations are
slotted. Push armature up as far as possible and
tighten one mounting screw to hold armature in
place.

FLYWHEEL

Fig. 22 — Install Armature and Governor Blade

' IGNITION
Flywheel Type — Internal Breaker

Adjust Armature Air Gap

Three styles of armatures have been used (Fig.
23, Ilus, 1, 2 and 3). Set air gap between the
flywheel and armature as shown in Table 1. With
armature up as far as possible, and one screw
tightened, slip the proper gauge between
armature and flywheel. Fig. 24. Turn flywheel
until magnets are directly below the armature.
Loosen the one mounting screw and the magnets
should pull the armature down firmly against the
thickness gauge. Then tighten the mounting
Screws.

SHIM $TOCK
Rt N PLACE

Fig. 24 — Adjusting Armature Air Gap

FLYWHEEL KEY

Inspect key for partial shearing. If sheared,
replace. Check flywheel and crankshaft keyways
for damage. If damaged, replace with new parts.

Install Flywheel, Nut and/or Starter Clutch

Remove all 0il or grease, clean flywheel hole and
tapered end of crankshaft before assembling
flywheel to shaft. Insert zinc key into keyway.
Slip spring washer over crankshaft with hotlow
side toward flywheel. To tighten flywheel nut or
starter clutch, reverse removal operation. See
“Remove Flywheel Nut or Starter Clutch.”
Torgue to specifications listed in Table No. 1.




IGNI'I_'ION o
Flywheel Type — External Breaker

MODEL SERIES 193000, 200000, 230000,
243000, 300000, 320000, 19D, 23D

Flg. 25 — Flywheel Ignition External Breaker
Models 193000, 200000, 233000, 243000,
- 300000, 320000

Replace Breaker Points —
Model Series 193000, 200000, 230000,
. 243000, 300000, 320000, 19D, 23D

Turn crankshaft until points open to widest gap.
This makes it easier to assemble and adjust
points later if crankshatt is not removed, Remove
condenser and upper and lower mounting
screws. Loosen lock nut and bhack off breaker
point screw. Fig. 26. Reverse process to install.

TURN BREAKER POINT SCREW

BREAKER CLOCKWISE TQ INCREASE GAP

TERMINAL
SCREW

SCREW e LOCK NUT

W .020”
{0.5 mm)
GAP

Fig. 26 — Breaker Points

To avoid the possibility of oil leaking past the
breaker point plunger or moisture entering the
crankcase between plunger and bushing, a
plunger seal is now installed on engine models
using this ignition system. Fig. 27. These parts
may be added to engines in the field if contami-
nated points are experienced.

RETAINER AL
A2187 .ffm

PLUNGER

I

Fig. 27 — Seal Assembly

EXTREME CARE SHOULD BE TAKEN WHEN
INSTALLING SEAL ON PLUNGER, OR SEAL
MAY BE FRACTURED. :

NOTE: Before mounting the breaker-condenser
assembly, apply a sealer such as Permatex™ to
the threads of both mounting screws and the
adjustment screw. The sealer prevents oil from
leaking into the breaker point area..

Mount the breaker point assembly, then tighten
adjustment screw until the locknut has pushed
the ferrule as far as possible toward the head of
the adjustment screw. This secures the
adjustment screw firmly to the breaker point.

Adjust and Clean Breaker Points

Turn the crankshaft until the points open to their
widest gap. Turn breaker point adjusting screw
until points open to .020" (0.5 mm). Tighten
locknut, while holding adjustment screw, Fig. 26.
To clean points turn crankshaft until points are
closed. Insert a piece of lintless paper and draw
the paper between the points. Opeh the breaker
points to withdraw the paper (so the paper will not
tear and allow a small portion to remain between-
the points}.

Apply additional sealer at the point at which the
primary wire passes under the breaker cover.
This area must be re-sealed to prevent the entry
of dust and moisture. See Fig. 28.




IGNITION

Flywheel Type — MAGNETRON™ — External Breaker

Fig. 28 — Sealing Breaker Cover
TIMING MAGNETRON™ IGNITION

1. Gasoline — Position armature bracket so
mounting screws are centered in armature
bracket and tighten screws, Fig. 29A.

. Kerosene — Position armature bracket to the
right, as far as it will go and tighten screws,
Fig. 29B.

IGNITION ARMATURE
WITH "MAGNETRON"
MODLULE ASSEMELY

MOVEABLE MOUNTING
ARMATURE =~ SCREWS
BRACKET “CENTERED"

Fig. 29A — Gasoline Qperation

IGNITION ARMATURE
WITH "MAGNETRON"
MODULE ASSEMBLY

oo

i)
AN
MOVEABLE SOREWS

ARMATURE “TO FAR
BRACKET LEFT"

MOUNTING

Fig. 29B — Kerosene Operation

ADJUST ARMATURE TIMING WITH
BREAKER POINTS

MODEL SERIES 193000, 200000, 230000,
243000, 300000, 320000

Remove Flywheel

Use puller 19203 or 19068, running puller screws
into holes tapped into flywheel. Continue to
tighten screws until flywheel loosens, Fig. 30.

NOTE: Use flywheel nut to protect crankshaft
threads.

1-FASTEN FLYWHEEL PULLER
TO FLYWHEEL

2-TURN DOWN 2 BOLTS
TG LOOSEN FLYWHEEL

Fig. 30 — Removing Flywheel

Set point gap at .020” (0.5 mm) . Position flywheel
on crankshaft taper. Slip key in piace. Install
flywheel nut finger tight. Rotate flywheel and
crankshaft clockwise until breaker points are just
opening. Use atiming light. When points just start
to open, arrow on flywheel should line up with
arrow on armature bracket, Fig, 31.

If arrows do not match, slip off flywheel without
disturbing crankshaft position. Slightly loosen
mounting screws holding armature bracket to
cylinder, Fig. 31. Slip flywheel back on
crankshaft. Insert flywheel key. Install flywheel
nut finger tight. Move armature and bracket
assembly to align arrows. Slip off flywheel,
tighten armature bracket bolts. Install key and
flywheel. Tighten flywheel nut to torque
specifications listed in Table No. 1. Set armature
air gap at .010” -.014” {0.25-0.36 mm), Fig. 32.

MOUNTING SCREWS

Fig. 31 — Timing Marks




IGNITION
Flywheel Type — External Breaker

FLYWHEEL
INSERT

MOUNTING A LAl € 010" - 018"

{0.25 - 0.36 mm)
AIR GAP

POSITION FLYWHEEL ON
CRANKSHAFT TAPER.
FLYWHEEL KEY SCREW
SHOULD BE FINGER TIGHT.
FLYWHEEL NUT MAY BE
PUT ON LOOSELY.

38632

Fig. 32 — Armature Air Gap

Fig. 34 — Flywheel Key

ADJUST ARMATURE TIMING Rotate flywheel clockwise until breaker points

Model Series 19D, 23D are just opening (flywheel key drives crankshaft
while doing this). Fig. 35. Use a timing light.

ADJUSTING SCREW '

ROTATE FLYWHEEL CLOCKWISE ( &%y
"UNTIL BREAKER POINTS ARE JUST ‘5@

Lty |
BREAKER POITS ”ita & OPENING, (FLYWHEEL KEY DRIVES
.'m; -‘ CRANKSHAFT WHILE DOING THIS).
CONDENSER = d |2 .

USE TIMING LIGHT.

FLUNGER

Fig. 35 — Flywheel Timing

BAKELIZED

LIMEN TIPS %
o)
3

D) Q\‘:\ - X Rotate flywheel slightly, counterclockwise, until

, . edge of armature lines up with edge of flywheel
insert, Fig. 36. (Crankshaft must not turn while
Fig. 33 — Model Series 19D, 23D doing this.) Tighten key screw. Tighten flywheel
nut. See Table 1. Set armature air, gap at
022" - 026" (0.56-0.66 mm).

‘Remove Flywheel

Use puller 19203 or 19068, running puller screws
into holes tapped intc flywheel. Continue to
tighten screws until flywheel loosens, Fig. 30.

NOTE: Use flywheel nut to protect crankshaft

threads.
. L ROTATE FLYWHEEL SLIGHTLY COUNTER-
Set peints at .020” (0.51 mm) gap. Position E:—NUE%KL‘EEWI%':‘T;LD\EE%EFOFFL;‘*E}TQ;LURE
flywheel on crankshaft taper. Flywheel key U Costionsiel e ™
- - . . 3IL99
screw should be finger tight, Flywheel nut may be )
put on loosely, Fig. 33. Fig. 36 — Flywheel Timing
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REPLACING BREAKER PLUNGER
AND BUSHING

Model Series 19D, 23D, 193000, 200000,
230000, 243000, 300000, 320000

Two styles of plunger bushing have been used.
Removal and installation is as follows.

Remove breaker box cover, condenser and
breaker assembly, Fig. 38, Illus. 1.

Place a thick 3/8” inside diameter washer, such
as P/N 22238, over the end of bushing and screw
on a 3/8-24 nut, as shown in Fig. 38, Illus. 2.
Tighien the nut to pull the bushing. After the
bushing has moved about 1/8”, remove the nut
and put on a second thick washer, as shown in Fig.
38, Illus. 3. A total stack of 3/8” of washers (2-
22238) will be required to completely remove the
bushing. Be sure the plunger does not fall out of
the bushing as it is removed.

3 ® 3
3 B- 24 NUT 22738 - 2 WASHERS
®
BUSHING URN

* TURN

a NUT| o

PLUNGER 2238
1 - WASHER
lllus. 1 lllus. 2 lus. 3

Fig. 38 — Removing Plunger and Threaded Bushing

Installing Threaded Bushing and Plunger

Place the new plunger in the bushing with the
large end of the plunger opposite the threads on
the bushing. Screw the 3/8-24 nut onto the threads
to protect them. See Fig. 39,

IGNITION
Flywheel Type — External Breaker

LARGE END OF PLUNGER

BUSHING
SHOULDER

3/8 - 4 NUT

4167~ 4

Fig. 39 — Plunger and Bushing

THIS SHOULDER TO BE
FLUSH WITH CYLINDER

AFTER DRIVING TUBING
OR 295840
PISTOM PIN

O

BUSHING

/

41675

Fig. 40 — Inserting Bushing

Insert bushing into cylinder. Place a piece of
tubing such as P/N 295840 piston pin against the
nut, as shown in Fig. 40. Use a hammer to drive
the bushing into the eylinder until the square
shoulder on the bushing is flush with the face of
the cylinder. Check to be sure plunger operates
freely.

Alternate Design

Fig. 41 — To Remove Bushing and Plunger

Pull plunger outward as far as possible. Use a
pliers to break plunger off as close to bushing as
possible. See Illus. A, Fig. 42. Use a 1/4-20tapora
93029 self-threading screw to thread the hole in.
the bushing to a depth of approximately 1/2 to
5/8" deep, as shown in Illus. B. Use 1/4-20 x 1/2" -
hex head screw and two spacer washers as shown
in Illus. C, to pull the bushing out of the cylinder.
The bushing will be free when it has been
extracted 5/16”. CAREFULLY remove the
bushing and the remainder of the broken plunger.
Do not allow the plunger or chips to drop into the
crankecase.
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IGNITION
Magna-Matic

o

14~ 20 TAP
172 TO 5/3 DEEP

° @ A

OR
. 93029
SELF THREADING
SCREW

174 - 202 172"
HEX. HEAD SCREW

BREAX OFF HERE

2-2738 °
WASHERS
3

llus. C

A1GE"2 4lea-

Nus,A . . llus. B

~  Fig. 42 — Removing Bushing and Plunger

To Install Bushing and Plunger

Insert the plunger in the new bushing as shown in
Fig. 43,

LARGE END OF PLUNGER
_, BUSHING

Fig. 43 — Inserting New Plunger in Bushing

END OF BUSHING TQ BE FLUSH
WITH CYLINDER AFTER DRIVING
TUBING
OR

Fig. 44 — Inserting Plunger and Bushing in Cylinder

Insert plunger and bushing into the cylinder. Use
a hammer and the old bushing to drive the new
bushing into the cylinder until the new bushing is
flush with the face of the cylinder. Check to be
sure the plunger operates freely. Fig. 44.
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MAGNA-MATIC SYSTEM
Engine Models 9-14-19-23-191000-231000

CAl GEAR

BREAKER
POINTS

CORDENSER

[
BREAKER ARMATURE "
BOX \I' ?;"“_

Fig. 45 — Magna-Matic System

Remove Flywheel

Use puller 19203 or 19068, running puller screws
into holes tapped into flywheel. Continue to
tighten screws until flywheel loosens. Fig. 46.

NOTE: Use flywheel nut to protect crankshaft
threads. '

. 1.FASTEN FLYWHEEL PULLER
TO FLYWHEEL

4 2. TURN cown 2 BOLTS
TG LOOSEN FLYWHEEL

Fig. 46 — Removing Flywheel




Armature Air Gap

Armature air gap on engines equipped with
Magna-Matic ignition is fixed and can change
only if wear occurs on crankshaft journai and/or
main bearing. Check for wear by inserting a
feeler gauge 1/2" (12.7 mm) in width at points
between the rotor and armature. Minimum feeler
gauge thickness is .004” (0.1 mm). (Keep feeler
gauge away from magnets on rotor or you will
have a false reading.) Fig. 47.

REJECT IF .004" (0.1 mm}
OR LESS
USING

[

172" WIDE.
FEELER

Fig. 47 — Checking Armature Gap
Magna-Matic Ignition

Remove Rotor

The rotor is held in place by means of a Woodruff
key and a clamp on later engines, and a Woodruff
key and set serew on older engines. Fig. 48. THE
ROTOR CLAMP MUST ALWAYS REMAIN ON
THE ROTOR (UNLESS THE ROTOR IS IN
PLACE ON THE CRANKSHAFT AND WITHIN
THE ARMATURE) OR A LOSS OF
MAGNETISM WILL OCCUR.

Loosen the socket head screw in the rotor ciaunp,
allowing the clamp to loosen. It may benecessary
to use a puller to remove the rotor from the
crankshaft. On older models, loosen the small
lock screw, then the set screw.

CLAMP WITH CLAMP SCREW

AND LOCK WASHER SET SCREW

HOLE N
CRAHKSHAFT

Fig. 48 — Rotor

IGNITION
Magnanatic

Install Rotor

If rotor has a set screw, Fig. 48, Illus. 2, place the
Woodruff key in keyway on crankshaft, then slide
rotor onto crankshaft until the set screw hole in
rotor and crankshaft are aligned. Be sure the key
remains in place. Tighten the set screw securely,
then tighten the lock screw to prevent set screw
from loosening. The lock screw is sell-threading
and the hole does not require tapping.

If rotor has a clamp, Fig. 48, Illus. i, place the
Woodruff key in place in crankshaft, align
keyways inrotor with Woodruff key. If necessary,
use a short length of pipe and hammer to drive
rotor onto shaft until .025” (0.64 mm) feeler gauge
can be inserted between rotor and bearing
support. Split in clamp must be between slots in
rotor. Tighten clamp lock serews 60 to 70 inch
pounds (.7-.8kgmor 6.2-8.0 newtonm). Fig. 49.

FEELER GAUGE SET AT
.025" (0.84 mm)

RELIEF FOR
EELER GAUGE

WOODRUFF KEY
IN PLACE IN
SHAFT ond ROTOR

Fig. 49 — Install Rotor

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 has been replaced.

If necessary to adjust, proceed as follows: With
the point gap set at .020” (0.5 mm) turn the
crankshaft in normal direction of rotation until
breaker points close and just start to open. Use a
timing light or insert a piece of tissue paper
between the breaker points to determine when
points begin to open. With the three armature
mounting screws slightly loose, rotate the
armature until the arrow on armature lines up
with the arrow on rotor as shown in Fig. 50. Align
with corresponding number of engine model. On
Models 9, align with 9, etc. Retighten armature
mounting screws.




IGNITION
Magna-Matic

ARROW OW ARMATURE

ARMATURE MUST
LINE UP WITH
CORRECT ENGIN
WARK GH ROTO|

ROTOR

Fig. 50 — Adjusting Rotor Timing

Replace Coil or Armature or Both

Usually the coil and armature are not separated,
but are left assembled for convenience, However,
if one or both need replacement, proceed as
follows: The coil primary wire and the coil
ground wire must be unfastened. Pry out the clips
that hold the cpil and coil core to the armature.
See Fig. 51. The coil coreis a slip fit inthe coil and
can be pushed out of the coil.

2Z2BOT7-100

Fig. 51 — Replace Coll

To reassemble, push coil core into coil with
rounded side toward the ignition cable. Place coil
and core on armature with coil retainer between
the coil and armature, with rounded side toward
the coil. Hook the lower end of the clips into the
armature; then press the upper end onto the coil
core, Fig. 51,

Fasten the coil ground wire (bare double wires)
to the armature support. (Replacing coil, Fig.
51). Now place the assembly against the cylinder
around the rotor and bearing support. Insert the

14

three mounting screws together with washer and
lockwasher into the three long oval holes in the
armature. Tighten thern enough to hold the
armature in place but loose enough that the
armature can be moved for adjustment of rotor
timing. See Fig. 50. Attach primary wires from
coil and breaker points to the terminal at the
upper side of back plate. (This terminal is
insulated from back plate.} Push the ignition
cable through the louvered hole at left side of back

Fig. 52 — Shorten Cable — Model 9

NOTE: On Model 9 engines, knot the ignition
cable before inserting it through the back plate.
See Fig. 52. Be sure all wires clear flywheel.

Remove Breaker Points

Turn crankshaft until points open to widest gap.
This makes it easier to assemble and adjust
points later if crankshaft is not removed. With
terminal screw removed, remove the spring
screw. See Fig. 53. Loosen the breaker shaft nut
until nut is flush with end of shaft. Tap nut to free
breaker arm from tapered end of breaker shaft.
Remove nut, lockwasher and breaker arm.
Remove breaker plate screw, breaker plate,
pivot, insulating plate and eccentric. Pry out
breaker shaft oil seal with a sharp pointed tool.

TERMINAL ) AN BREAKER SHAFT
INSULATING PLATE

'661 ot BREAKER POINT
I (Br~ra
[ |

P

. [erEacer pLaTE (O %

PRINARY FIBER WASHER " g

LeaDwRENL [ QL)) STEEL WASHER BREAKER
PLATE SCREW

CONDENSER LEAD WIRE CONDENSER

Fig. 53 — Breaker Box Assembly




Remove Breaker Box

Remove the two mounting screws, then remove

the breaker box, turning it slightly to clear the '

arm at inner end of breaker shaft. See Fig. 54.
Breaker points need not be removed to remove
breaker box.

M VALVE COVER

aigd

Fig. 54 — Removing Breaker Box Assembly

Remove Breaker Shaft

The breaker shaft can be removed (after breaker
points are removed) by turning the shaft one half
turn to clear the retaining spur at the inside of the
breaker box.

Install Breaker Shaft

Insert the breaker shaft with arm upward so arm
will clear the retainer boss. Push the shaft all the
way in, then turn arm downward.

Install Breaker Box

Full the primary wire through the hole at lower
left corner of breaker box. See that the primary
wire rests in the groove at top end of box: then
tighten the two mounting screws to hold box in
place.

IGNITION
Magna-Matic
Install Breaker Points

Press in the new o¢il seal with the metal side out.
Put new breaker plate on top of insulating plate,
taking care that the detent in breaker plate
engages hole in insulating plate. Fasten breaker
plate screw only enough to put a light tension on
the plate. See Fig. 55. Adjust eccentric so that left
edge of insulating plate is parallel to edge of box
and tighten screw. Fig. 56. This locates the .
breaker plate so that proper gap adjustments
may be made. Turn breaker shaft clockwise as
far as possible and hold in this position. Place new
breaker point on shaft, then the lockwasher and
tighen nut down on lockwasher. Replace spring
screw and terminal screw.

Fig. 55 — Breaker Box Assembly

PARALLEL
PARALLEL
(L Te=)

1]

BREAKER | WSULATING (€220
ARM PL

| 2670

Fig. 56 — tnsulating Plate Position
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IGNITION
Magna-Matic
Adjust Breaker Points

To adjust breaker points, turn the crankshaft
until the breaker points open to widest gap.
Loosen the breaker plate screw slightly. Rotate
the eccentric to obtain a point gap of .020" (0.5
mm) . Tighten the breaker plate screw. See Fig.
57.

SCREW

Ze48-C5

Fig. 57 — Ad|usting Breaker Poinis

Clean Breaker Points

The points on all models should be cleaned by

opening the points, inserting a piece of lintless

paper and drawing the paper through between the

points. Open the breaker points to withdraw the
paper (so that the paper will not tear and allow a_
small portion to remain between the points.




CARBURETION
Air Cleaners

- Section 3
CARBURETION

AIR CLEANERS

A properly serviced air cleaner protects the
internal parts of the engine from dust particles in
the air. If the air cleaner instructions are not
carefully followed, the dirt and dust which should
be collected in the cleaner, will be drawn into the
‘engine and become a part of the oil film, which is
very detrimental to engine life; dirt in the oil
forrmms an abrasive mixture which wears the
moving parts, instead of protecting them. No
engine can stand up under the grinding action
which takes place when this occurs. The air
cleaner on every engine brought in for a check up
or repair should be examined and serviced. If the
cleaner shows signs of neglect, show it to the
customer before cieaning, and instruct him on
proper care to assure long engine life.

NOTE: Replace air cleaner gaskets and
mounting gaskets that are worn or'damaged, to
prevent dirt and dust entering engine through
improper sealing. Straighten or replace .bent
mounting studs.

Service Oil Foam Air Cleaner

Clean and re-oil air cleaner element every 25
hours or at three month intervals under normal
conditions. The capacity of the *0Oil Foam" air
cleaner is adequate for a full season’s use without
cleaning in average homeowner lawn mower
service. (Clean every few hours under extremely
dusty conditions.) See Figures 1 and 2.

ASSEMBLE
ONE OF THESE
LOW POINTS
TOWARDS
HARROW

ASSEMBLE ELEMENT
50 LIP EXTENDS OVER EDGE
OF AIR CLEANER BODY

LIP WILL FORM
PROTECTIVE SEAL
WHEN COVER IS
ASSEMBLED

Fig. 2 — OIl Foam Air Cleaner

OIL FOAM AIR C_LEANEH (Figs. 1 and 2)
1. Remove screw or wing nut,

2. Remove air cleaner carefully to prevent dirt
from entering carburetor.
. Take air cleaner apart and clean.

a. WASH foam element in kerosene or liquid
detergent and water to remove dirt.

b. Wrap foam in cloth and squeeze dry.

¢. Saturate foam with engine oil, Squeeze to
remove excess oil.

. Reassemble parts and fasten to carburetor
securely with screw or wing nut,

). L.1.7Y

Filg. 3 — Cleaning Alr Cleaner

DECEMBER, 1980




CARBURETION
Air Cleaners

OIL FOAM AIR CLEANER VARIATIONS

L

CAUTION: Petroleum solvents, such as
kerosene, are not to be used to clean cartridge.
They méy cause deterioration of the cartridge.
DO NOT OIL CARTRIDGE. DO NOT USE
PRESSURIZED AIR TO CLEAN OR DRY

‘standard Air Cleaner

CARBURETOR

AIR INTAKE

TO CUTOUT IN
BLONERJHUUSING

ELEMENT SUPPORT

4346

Ducted Air Cleaner
DUAL ELEMENT AIR CLEANER

Clean and re-oil foam pre-cleaner at three month
intervals or every 25 hours, whichever occurs
first.

NOTE: Service more often under dusty con-
ditions. :

1. Remove knob and cover.

. Remove foam pre-cleaner by sliding it off of
the paper cartridge.

. a. Wash foam pre-cleaner in kerosene or
liquid detergent and water.
b. Wrap foam pre-cleaner in cloth and squeeze
dry.
c. Saturate foam pre-cleaner in engine oil.
Squeeze to remove excess oil.

. Install foam pre-cleaner over paper cartridge.
Reassemble cover and screw knob down
tight.

Yearly orevery 100 hours, whichever oceurs first,
remove paper cartridge. Service more often if
necessary. Clean by tapping gently on flat
surface. If very dirty, replace cartridge, or'wash
in a low or non-sudsing detergent and warm water
solution, Rinse thoroughly with flowing water
from inside until water is clear. Cartridge must
be allowed to stand and air dry thoroughly before
using.

CARTRIDGE.

FOAM
1 PRE-CLEANER

BASE

: Fig. 4
CARTRiDGE TYPE.

To clean — tap cartridge (top or bottom) on flat
surface or wash in non-sudsing detergent and
flush from inside until water is clear. After
washing, air dry thoroughly before using. DO
NOT OIL. Fig. 5:

CAUTION: Petroleum solvents, such as
kerosene, are not to be used to clean cartridge.
They may cause deterioration of the cartridge.
DO NOT OIL CARTRIDGE. DO NOT USE
PRESSURIZED - AIR TO CLEAN OR DRY
CARTRIDGE.

w—- WING KUT

Fig. 5 — Carlridge Air Cleaner




CARTRIDGE AIR CLEANER — REVERSE
AIR FLOW

. Remove air cleaner stud, screw and gasket.
Replace gasket if damaged.

. Remove plate screw, washer and plate.

. Remove cartridge and clean air cleaner body
carefully to prevent dirt from entering car-
buretor. Brush dirt from body through holes
into duct.

. Clean cartridge by tapping gently on flat
surface.

a. If very dirty, replace cartridge or wash in
a low or non-sudsing detergent and warm
water solution,

. Rinse thoroughly from OUTSIDE IN until
water is clear. '

. Cartridge must be allowed to stand and air
dry thoroughly before using.

. Re-assemble air cleaner. Fig. 6.

CARBURETION
Air Cleaners

AIR CLEANER
STUD

COVER
PLATE SCREW

CARTRIDGE

N BODY
BODY scnew-—%]—assmau

ELEMENT

Fig. 7 — OIl Bath Air Cleaner

THREE BASIC CARBURETOR STYLES

There are three styles of carburetors used on
Briggs & Stratton engines. Page 3 and 4, Fig. 8.
Compare the carburetor to be repaired with the
illustrations to determine style of carburetor and
refer to that section for repair information.

Before removing any carburetor for repair, look
for signs of air leakage, or mounting gaskets that
are loose, have deteriorated, or are otherwise
damaged.

Note position of governor springs, governor link,
remote control or pther attachments to facilitate
re-assembly. Do not bend the links or stretch the
spring. (Section 4 illustrates popular engine
models.)

Fig. 6 — Cartridge Air Cleaner

CAUTION: Petroleum solvents. such as
kerosene, are not to be used to clean cartridge.
They may cause deterioration of the cartridge.
DO NOT OIL CARTRIDGE. DG NOT USE
PRESSURIZED . AIR TO CLEAN OR DRY
CARTRIDGE.

SERVICE OIL BATH AIR CLEANER

Pour out old oil from bowl. Wash element
thoroughly in solvent and drain dry. Clean bowl
and refill with same type of oil used in crankcase.
See Fig. 7.

PULSA-JET

Fig. 8 — Style of Carburetors




CARBURETION
Automatic Choke

VACU-JET

AUTOMATIC CHOKE

MODEL SERIES 92000, 94000,

110900, 111800

The automatic choke dperates in conjunction with
engine vacuum, similar to the Pulsa-Jet fuel
pump. '

A diaphragm under the carburetor is connected
to the choke shaft by a link. See Fig. 9. A
calibrated spring under the diaphragm holds the
choke valve closed when the engine is not

FLO-JET ONE PIECE FLO-JET TWO PIECE

FLO-JET CROSS OVER

Fig. 8 — Style of Carburetors (Cont'd.)

running.

Fig. 9 — Automatic Choke System

Upon starting, vacuum created during the intake
stroke is routed to the bottom of the diaphragm,
through a calibrated passage, thereby. opening
the choke. :

. This system also has the ability to respond

similar to an acceleration pump. As speed
decreases during heavy loads, the choke valve
partially closes enriching the mixture, thereby
improving low speed performance and lugging
power.

The automatic choke can easily be checked to
determine if it is or is not functioning properly.

1. Remove the air cleaner and replace the stud.
Observe the position of the choke valve; it
should be fully closed.

. Move the speed control to the stop position; the
governor spring should be holding throttle in a
closed position. Pull the starter rope rapidly.
The choke valve should alternately open and
close,




3. If the engine can be started, run for 2 or 3
minutes, at a normal operating speed. Check
to be sure fuel tank is 1/2 fuil of fuel. Then, open

~ the needle valve to be sure the mixture can be
made too rich. Next close the needle valvetobe
sure the mixture can be made too lean. Adjust
needle valve to midpoint between too rich and
too lean.

Allow engine to run at idle speed for 3 to 5
minutes. Again, close needle wvalve; the
mixture should become so lean the engine will
stop. If the engine continues to run at idle with
the needle valve closed, a fuel leak is occuring

. at one of the following areas: Check items 2D,
2H, 2I, 2J and 2K.

If the choke valve does not react as stated in Steps
1, 2 and 3, the carburetor will have to be dis-
assembled to determine the problem. (See
Repair Procedure below).

The following list is given to aid you in checking
the performance of the Automatic Choke Car-
buretion System.

1. Engine Appears to be Under-Choked —

. Carburetor adjusted too lean

. Fuel pipe check valve inoperative (Vacu-
Jet only) '

. Bent air cleaner stud .

. Sticking choke shaft due to dirt, etc.

. Choke spring damaged or too short (See
Repalr Procedure)

. Diaphragm not preloaded (See Repair Pro—
cedure)

m EgO0Q W

2. Engine Appears to be Over-Choked —

Carburetor adjusted too rich

Bent air ¢leaner stud

Sticking choke shaft due to dirt. etc.
Ruptured diaphragm

Vacuum passage restricted

Choke spring distorted, stretched, ete.
Gasoline or oil in vacuum chamber
Leak between link and diaphragm
Diaphragm folded during assembly.
causing vacuum leak

Machined surface on tank top not flat
{See Repair Procedure)

Needle valve seat loose

SEOMEDOW R

Mo

CARBURETION
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REPAIR PROCEDURE

Inspect the automatic choke for freeness of
operation. Any sticking problems should be
corrected, as proper choke operation depends on -
freedom of the choke to travel as dictated by -
engine vacuum.

Repalr procedures specific to the automatlc
choke are as follows:

Remove the carburetor and fuel tank assembly
from the engine. The choke link cover may now be
removed and the choke link disconnected from
the choke shaft. Disassemble carburetor from
tank top, using care to insure diaphragm is not
damaged.

CHECKING DIAPHRAGM AND SPRING

The diaphragm is suitable for further use,
provided it has not developed wear spots or
punctures. (On Pulsa-Jet models check to insure
fuel pump valves are not damaged.) Also check
choke spring length. The Pulsa-Jet spring
minimum length is. 1-1/8” —maximum 1-7/32"
and the Vacu-Jet spring minimum length is
15/16” — maximum 1”. NOTE: On Model 110900
and 111900 choke spring minimum length is 1-
5/16"; maximum 1-3/8". If spring length is
shorter or longer than specified, replace
diaphragm and spring. :

'CHECKING TANK TOP

The machined surface on the top of the fuel tank
must be flat in order for the diaphragm to provide
an adequate seal between the carburetor and
tank. If the machined surface on the tank is not
flat, it is possible for gasoline to enter the vacuum
chamber by passing between the machined
surface and diaphragm. Once fuel has entered the
vacuum chamber, it can move through the
vacuum passage and into the carburetor. The
flatness of the machined surface on the tank top
can be checked by straight edge and feeler gauge,
as shown in Fig. 10. A .002"” feeler gauge should
not enter between the straight edge and machined
surface, when checking at the shaded areas
depicted in the drawing. Replace tank il gauge
enters, NOTE: STRAIGHT EDGE MUST BE
ACCURATE.,
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VAGU-JET PULSA-JET
CARBURETOR CARBURETQR

GAUGE
GAUGE \<

Fig. 10 — Checking Tank Top Flatness

Repair Kit #391413 may be used to repair Pulsa-
Jet fuel tanks which are not flat. Install roll pin
and teflon washer as shown in Fig. 11.

Fig. 11 — Installing Roll Pin and Teflon Washer

If needed, repair of the fuel metering and supply
system may how bhe undertaken as shown on
pages 9 and 10.

If a new diaphragm is being installed, assemble
chake spring to diaphragm, as shown in Fig, 12.
Be careful not to bend or distort the spring.

. O DIAPHRAGM
~ 4078

Fig. 12 — Assemble Spring to Diaphragm

Holding carburetor body upside down, place
diaphragm on body while guiding choke link thru
hole for link. On Pulsa-Jet carburetor, have pump
spring and cap in fuel pump well, Fig. 13.

SPRING
AND

Fig. 13 — Locating Diaphragm on Carburstor

Lower tank down.onto carburetor, while guiding
choke spring inte spring well, Fig. 14. Holding
carburetor and body together, turn assembly
right side up. Thread carburetor mounting
screws into tank top about two (2) turns. DO NOT
TIGHTEN.

Fig. 14 — Assembling Tank to Carburetor

Close choke valve, insert choke link into choke
shaft as shown. Fig. 15.




CHOKE  f3 ,_
pLate (L N/ GASKET

CLOSED L/
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/

Fig. 15 — Inserting Choke Link

Move choke plate to an over center position as
shown in Fig. 16. Tighten carburetor mounting
screws in a staggered sequence. Please note —
Opening the choke to an over center position
places the diaphragm in a preloaded condition.

Move choke plate to a normal position. Choke
plate should now fully close, Fig. 16.

If choke valve is not fully closed, check to be sure
choke spring is properly assembled to
diaphragm, and also properly inserted in its
pocket in the tank top. Install choke link cover and
gasket.

All carburetor adjustment should be made with
the air cleaner on engine. Best adjustment -is
made with a fuel tank half full of gasoline.-

CARBURETION
Automatic Choke

To Adjust Carburetor:

1. Start engine and run long enough to warm it to
operating temperature.

NOTE: If engine is out of adjustment so that it
will not start, close the needle valve by turning
it clockwise. Then open needle valve 1-1/
turns counterclockwise. Fig. 17. ’

5

IDLE ADJUSTING SCREW

f ‘ NEEDLE VALVE

@ ”

Fig. 17 — Adjusiing Carburetor

2. Move speed control lever to run engine at
normal operating speed.

a. Turn needle valve in clockwise until engine
starts to lose speed (lean mixture).

b. Then slowly turn needle valve out counter-
clockwise past the point of smoothest opera-
tion until engine just begins to run unevenly
(rich mixture).

. Turh needle back clockwise to midpoint
(smoothest operation) between rich and
lean mixture.

. Final adjustment of the needle valve should
be at the midpoint between rich and
lean.

. Move engine to SLOW. Turn idle adjusting
screw until a fast idle is obtained — 1750
R.P.M.

If the engine idles at a speed lower than 1750
R.P.M., it may not accelerate properly. It is
not practical to attempt to obtain acceleration
from speeds below 1750 R.P.M., since the
richer.mixture which would be required, would
be too rich for normal operating speeds.




CARBURETION

Pulsa-Jet, Vacu-Jet (Vertical Crankshaft)

4. To check adjustment move engine control
from SLOW to FFAST speed. Engine.should
accelerate smoothly. If engine tends to stall or
die out, increase idle speed or re-adjust
‘carburetor, usually to a slightly richer
mixture.

NOTE: Flooding can occur if the engine is
tipped at an angle for a prolonged period of
time, if the engine is cranked repeatedly when
the spark plug wire is disconnected or if car-
buretor mixture is adjusted too rich.

In case of flooding, move the governor control
to the *‘Stop”’ position and pull the starter rope
at least six times. {Crank electric starter
models for at least 5 seconds.)

When the control is placed in the *‘Stop’’ posi-
tion the governor spring holds the throttle in a
closed (idle} position. Cranking the engine
with a closed throttle creates a higher vacuum
which opens the choke rapidly, permitting the
engine to clear itself of excess fuel.

Then move the control to *'Fast’’ position and
start engine. If engine continues to flood, lean
carburetor needle valve — 1/8 to 1/4 turn
clockwise or see page 5. :

If the engine on a mower with a high-inertia disc
type cutter blade becomes hard starting when the
engine is warm, a leaner carburetor mixture may
be required.

A heavy, high-inertia disc type cutter blade
rotates for a longer period of time, after the
governor control is placed in the STOP position.
During this ‘“‘coasting’’ period, the engine
continues to induct the [uel-air mixture, even
when the choke is open. If the carburetor mixture
is too rich, the warm engine may flood and
become hard starting. If the original carburetor
adjustment has not been changed, turn the needle
valve clockwise (leaner) approximately 1/8turn.
If the original carburetor adjustment has heen
changed, follow previous adjustment procedure
paragraph No.2 —A, Band C, then adjust 1/8turn
leaner. '

Cleaning Fuel System

Gummy or dirty fuel tanks, lines and carburetors
should be cleaned in a carburetor cleaner, such as
Bendix. Do not soak diaphragms or nylon partsin
cleaner. : ~

MODEL SERIES 82000, 92000, 94000,
110900 and 111900 only

Model Series 82500, 92500 and 94500 have a Vacu-
Jet carburetor. Model Series 82900, 92900, 94900, -
110900 and 111900 have a Pulsa-Jet carburetor,

‘Remove carburetor and fuel tank assembly

mounting bolts, Fig. 18.

MOUNT
BOLTYS

ING

3ac4

Fig. 18 — Removing Mounting Bolis

Slip carburetor and fuel tank assembly off end of.
fuel intake tube and turn assembly to free throttle
link from throttle lever. This will leave governor
link and governor -spring connected to the
governor blade and control lever, Fig. 19.

Fig. 19 — Remove Carburetor and Tank Assembly

MODEL SERIES 94000

Disconnect governor spring from control lever.
Slide carburetor and fuel tank assembly off end of
fuel intake tube and turn assembly to disconnect
governor link from bell crank lever. This will
leave governor spring and bell crank assembly on
carburetor and fuel tank assembly, Fig. 20.
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Carburetor Repalr —
Pulsa-Jet, Vacu-Jet

Zinc Carburetor Body

Remove and discard “0” ring. Remove and
inspect needle valve, packing and seat. Metering
holes in carburetor body should be cleaned with
solvent and compressed air. Do not alter size of
holes. See Fig. 22.

Always remove all nylen and rubber parts if
carburetor is soaked in solvent.

Fig. 20 — Removing Fuel Tank Assembly

Removing Carburetor, Model Series 82000
and 82000 Choke-A-Matic

Remove serews holding carburetor on tank body.
_Then lift carburetor straight up. Remove pump
spring, spring cup and diaphragm.

Removing Carburetor,
Model Series 92000, 94000,
110900 and 111900,
Automatic Choke

Remove screws holding carburetor on ‘tank body.
On Model Series 110900 and 111900 a mounting
screw is located under the choke valve. To gain
access to the screw, open the choke valve

completely. Use a #2 Phillips head screwdriverto .

remove the screw, Fig. 21. Then lift carburetor
straight up. Remove pump spring, spring cup and
- diaphragm.

J

METERING HOLES

Fig. 21 — Screw Under Choke Valve

Fig. 22 — Metering Holes and “O” Ring
Minlon Carburetor Body

Remove and discard ““O” ring. Remove needle
and seat assembly by backing out mixture
adjusting needle about 4 to 5 turns
counterclockwise. Then pull needle and seat
assembly out. Remove inner *‘O” ring. Metering
holes in carburetor body should be cleaned with
solvent and compressed air. CAUTION:
Commercial carburetor cleaners will soften or
dissolve Minlon bodies, if left in for long periods of
time. DO NOT EXCEED 15 MINUTES. DO NOT
ALTER SIZE OF METERING HOLES, Fig. 23.

METERING HOLES
Fig. 23 — Metering Holes

Always remove all nylon and rubber parts if
carburetor is cleaned in solvent.
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Removing Nylon Choke and Shaft

Choke-A-Matic, Model Series 82000
and 92000

To remove choke parts, first disconnect choke
return spring, Fig. 24. Then pull nylon choke shaft
sideways to separate choke shaft from choke
valve. If choke valve is heat-sealed to choke shaft,
loosen by sliding sharp pointed tool along edge of
choke shaft. Do not reseal parts on assembly.
When replacing choke valve and shaft, install
choke valve so poppet valve spring is visible when
valve is in full choke position on carburetors using
poppet valve, Fig. 25.

Fig. 25 — Poppet Valve

Automatic Choke, Model Series 92000,
84000, 1109800 and 111900

To remove choke parts, first remove automatic
cheke link cover. Then slide choke link out choke
shaft lever. Pull shaft-out of valve, Fig. 26.

Fig. 26 — Removing Automatic Choke
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Replacing Fuel Plpes, Zinc Carburetors
Model Series 82000, 92000, 110900 and
111900

Nylon fuel pipe is threaded into carburetor body.
To remove and replace, use socket as shown in
Fig. 27. Do not over-torque. No sealer is required.

6 POINT
SQCKET WRENCH
(3/8" OR 8/18™)

Fig. 27 — Replacing Nylon Fuel Pipes,
Zinc Carburetor

Replacing Fuel Pipe, Minlon Carburetor
Model Series 92500 and 94500

The fuel pipe on Minlon carburetors is of the snap-
in design. The pipe may snap in and out with
considerable force. Fig. 28.

Fig. 28 — Replacing Fuel Pipe,
Minlon Carburetor

Inspection and Repair

Check all parts for wear and replace as needed.
Examine fuel pipe screens for gum deéposits and
dirt. Replace if dirty. Replace diaphragmif worn,
torn, punctured or stiff. Inspect mixture
adjustment needle, Fig. 29, and replace if
damaged.



REPLACE
OKAY

Fig. 29 — Mixture Needle

NOTE: On Vacu-Jet carburetors there is a check
ball in the fuel pickup tube. To function properly,
the screen must be clean and the check ball free.
Replace pipe if rereen is clogged or the check hall
is not free to move.

Carburetor Assembly, Zinc and “Minlon”

When assembling carburetor, use new ““Q’’ rings,
gaskets and/or diaphragms. Install choke plate
and choke shaft. Choke shaft lever should be as
shown in Fig. 30, Illus. I, 11, IIT,

lilus It . Hius 111
. Fig. 30 — Choke Lever
On zinc carburetors, install needle valve seat

being sure not to cause burrs in slot. Then install
needle valve assembly, Fig. 31 or Fig. 32.

NOTE: Some zinc carburetors use Minlon valve
assembly, Fig. 32.

NEEDLE
VALVE

Fig. 31 — Needle Valve Assembly, Zinc Body .

To install Minlon needle valve assembly, place
0" ring on shoulder of needle seat. Then turn
needle in until large seal washer just touches
needle seat, Fig. 32

CARBURETION
Pulsa-Jet, Vacu-Jet

NEEDLE VALVE
ASSEMBLY

WAISHER \

Fig. 32 — Needle Valve Assembly, Minlon Body

Install needle valve as an assembly being sure
flat on valve seat lines up with flat in carburetor
body, Fig. 33. Qil fill tube, part no. 280131 will help
firmly seat valve assembly.

Fig. — 33 — Assembling Vaive in Minlon Body

Place ‘0" ring in groove in throttle bore. Early
Q0" rings had a square cross section. Current
“0" rings have a round cross section. Fig. 34.

T 91 6

X-SECTION  OLD “0" RING X-SECTION  NEW "O" RING

Fig. 3¢ — “O"” Ring

1"
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_ Assembly, Carburetor to Tank,
Choke-A-Matic, -
Model Series 82000, 92000

The gasket on Vacu-Jet carburetors acts as a seal
between carburetor and tank top. The diaphragm
on Puilsa-Jet carburetors alsc serves as a gasket
between the carburetor and tank.

To assemble Vacu-Jet carburetor to tank, place
gasket on tank and place carburetor on gasket.
Install and tighten two (2) screws evenly to avoid
distortion.

To assemble Pulsa-Jet carburetor to tank, first
place diaphragm on tank. Then place spring cap
and spring on diaphragm. Install carburetor and
tighten four (4) screws evenly in staggered
sequence to avoid distortion, Fig. 35.

\\

GOVERNOR BLADE ___,
GOVERNOR LINK—<_—___ ]

—

: ]
CHOKE LEVER_J| 5

3459 /

DIAPHRAG
SPRING
WMUST MOT BE
IN GAS TANK

LY~

Fig. 36 — Install Carburetor and Tank Assembly

Fig. 35 — Exploded View - Carburetor and
Tank Assembly

Assembly, Carburetor to Tank,
Automatic Choke,
Model Series 92000, 94000, 110900, 111900

Assemble carburetor to tank as outlined on pages
6 and 7 of this section.

Install Carburetor and Tank Assembly
Choke-A-Matic, Mode! Series 82000, 92000

Put a light film of oil on “*O"" ring in throttle hore.
With the governor link hooked to the governor
blade, connect link to the throttle and slip
carburetor into place. Align carburetor with the
intake tube and breather tube grommet. Hold
choke lever as shewn in Fig. 38, so it does not
catch on control plate. Be sure the “O” ring in the
carburetor does not distort when fitting the
carburetor to the intake tube. Install mounting
bolts. Fig. 37 shows routings of ground wire.
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Fig. 37 — Ground Wire Leads

Install Carburetor and Tank Assembly
Automatic Choke, Model Series 92000,
110900,

111900

Apply light film of oil to ““O’’ ring in throttle bore.
Then hook governor link to governor blade. Align
the carburetor with the intake tube and breather
tube grommet. Be sure the “0” ring does not
distort when fitting the carburetor to the intake
tube. Install governor spring as shown in Section
4, Page 7.

INSTALL CARBURETOR AND TANK
ASSEMBLY AUTOMATIC CHOKE,
MODEL SERIES 94000 '

Apply light film of oil to *“O"’ ring in throttle bore.
Then hook bell crank into governor lever rod.
Align the carburetor with the intake tube and
breather grommet. Be sure the “O’' ring does not
distort when fitting the carburetor to the intake
tube. Install governor spring as shown in Section

"4, page 8.

Carburetor Adjustment

NOTE: When making carburetor adjustments on
Model Series 82000, 92000, 94000, 110900, 111900, air
cleaner and stud must be installed on carburetor.’




Model Series 82500, 92500 and 94500 engines should
be adjusted with fuel tank half full of gasoline.

Initial Adjustment: Turn needle valve clockwise
to close it. Then open 1% turns. This initial
adjustment will permit the engine to be started
and warmed up before making final adjustment.

Final Adjustment: Place governor speed control
lever in “FAST” position. Turn needle valve in
until engine misses (clockwise — lean mixture)
then turn it out past smooth operating point unti}
engine runs unevenly (rich mixture). Now turn
needle valve to the midpoint between rich and
lean so the engine runs smoothly. Next, adjust
idle RPM. Rotate throttle counterclockwise and
hold against stop. Adjust idle speed adjusting

screw to obtain 1756 RPM. Release throttle —

engine should aceelerate without hesitation or
sputtering. If engine does not accelerate
properly, the carburetor should be re-adjusted,
usually to alslightly richer mixture,

Breather and Fuel Intake Tubes

Breather tube and fuel intake tube thread into the

cylinder on Model Series 82000. Fuel intaketube is
bolted to the cylinder on Model Series 92000, 94000,
110900 and 111900. See Fig. 38. Check for good fit or
damaged gaskets to prevent air leaks or entry of
dirt.

2862-2

92000 SERIES
110900 SERIES

FUEL CROSSOVER
TUBE

Fig. 38 — Breather and Fuel Intake Tubes

CARBURETION
Vacu-Jet, Pulsa-Jet

Choke-A-Matic Adjustment

The Choke-A-Matic feature was standard on
Model Series 82000, 92500 (type nos. lower than
0600) 92900 (type nos. lower than 0500) engines. -
The remote control must be of the type in which
the control wire moves out of the casing, when the
control lever is moved from the stop position to
the ‘““Choke” or “Start’” position. A minimum
travel of 1-3/8” (34.9 mm) is required when the
remote control is' mounted, Fig. 39.

2-1/8" MIN. .
(Sdmm) — — — ™

1-3/8" (34.6 mm)
. MIN. TRAVEL

CHOKE OR START STOP
POSITION POSITION

Fig. 39 — Remote Control

To install remote control assembly proceed as
follows: ' '

Remove the air cleaner and move the control
lever to a position about midway betweenidle and

- fast. Then mount the remote control with the

casing clamp as shown in Fig, 40,

Place control lever on equipment in fast thigh:
speed) position. CONTROL MUST BE
MOUNTED ON EQUIPMENT TO MAKE AN
ACCURATE ADJUSTMENT. Lever “A’ on
carburetor should be just touching choke shaft at
“B.”” Move casing “D" forward or backwards
until correct position is obtained. Tighten screw
“C.”” Recheck operation of controls after
adjustment, Fig. 40.

“FAST" POSITION

Fig. 40 — Choke-A-Matic Control {Typical)
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PULSA-JET CARBURETORS

ILLUS. 1 ILLUS. 2

CAST STAMPED

Flg. 41 — Pulsa-Jet Carburetor

Carburetor and Tank Assembly

Remove the carburetor and fuel tank as one unit,
being careful not to bend the governorlinkage. On
models equipped with a stop switch, remove the
ground wire. Fig, 42.

Fig. 43 — Throtile Types

STOP SWITCH
PARTS

- {CAST THROTTLE)
BACK QFF SCREW
UNTIL THROTTLE
WILL PASS LUG.
THEN LIFT UP
TO REMCVE.

‘BGEC

Fig. 42 — Removing Ground Wire

After removal of the carburetor from the fuel
tank, inspect the tank for deposits of dirt and/or
varnish.

Throttle

Cast throttles, Fig. 43, Illustration 1, are removed
by backing off the idle speed adjustment screw
until the throttle clears the retaining lug on the
carburetor body, Fig. 44. :

Stamped throttles, Fig. 43, Illustration 2, are
removed by using a Phillips screw driver to
remove the throttle valve and screw. After
‘removal of the valve, the throttle may be lifted
out, Fig. 45. Reverse procedure to install. Fig. 44.

-~

14

> )‘r’"}_\: READ SCREW
] ’

THROTTLE
VALVE |
3a4

PHILLIPS KEAD SCREW

Fig. 45 — Removing Stamped Throttie

Some carburetor models have a spiral in the
carburetor bore. To remove, fasten carburetor in
a vise with smooth jaws about half an inch below
top of jaws. Grasp spiral firmly with a pair of
pliers, as shown, Fig. 46. Place a screw driver
under ledge of pliers. Using edge of vise, push
down on screw driver handle to pry out spiral,
Fig. 46. Inspect gasket surface of carburetor.
Repair if mounting surface is damaged.

When iﬁserting spiral, top must be flush to 1/32"
(.8 mm) below carburetor flange, and spiral
parallel with fuel tank mounting surface, Fig. 46.




FLUSH OR
1/32"

(.8 mm)
BELOW

INSERTING

,’ REMOVING SPIRAL

CARBURETION
Pulsa-Jet

SCREEN RO SING

BRASS PIPE

Fig. 46 — Removing and Inserting Spiral

Fuel Pipe

Check balls are not used in these fuel pipes. The
screen housing or pipe must be replaced if the
screen can not be satisfactorily cleaned. The long
pipe supplies fuel from the tank to the pump. The
short pipe supplies fuel from the tank cup to the
carburetor. Fig. 47. Fuel pipes are nylon or brass.
Nylon pipes are removed and replaced by using a
6 point socket, or open end wrench. Fig. 48.
WHERE BRASS PIPES ARE USED, THE
SCREEN HOUSING ONLY IS REPLACED. Fig.
49. Clamp the fuel pipe in a vise (do not
overtighten). Drive off the brass housing with a
screw driver. The new housing is installed by
tapping it on the pipe with a soft hammer, Fig. 49.

Fig. 49 — Replacing Screen Housing Assembly
Needle Valve and Seat

Remove needle valve to inspect. If carburetor is
gummy or dirty, remove seat to allow better
cleaning of metering holes. Fig. 50. Do not resize
metering holes.

PUMF COVER

LONG PUNP FIFE (&5

Fig. 47 — Fuel Plpes

Fig. 48 — Replacing Fuel Pipe

METERING HOLES

Fig. 50 — Metering Holes
Pump Disassembly and Repair

Remove fuel pump cover, diaphragm, spring and

cup. Fig. 51. Inspect diaphragm for punctures,
cracks and fatigue. Replace if damaged. Current
style supersedes the previous style. When
installing the pump cover, tighten the screws
evenly in staggered sequence to insure a good
seal.Inspect all sealing surfaces for nicks or
damaged and repair or replace as required.

SHORT
CARBURETCR

PIPE LONG PUKP PIPE

BOTTOM HOUSING
Fig. 51 — Pulsa-Jet Carburetor
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Choke-A-Matic Linkage

Disassembly (Except Model 100900,
130900)

To remove choke link, remove speed adjustment
lever and stop switch insulator plate. Remove
speed adjustment lever from choke link then pull
out choke link through hole in choke slide. Fig. 52.

Fig. 52 — Choke-A-Matic Linkage
Repair

Replace worn or damaged parts. To assemble,
slip washers and spring over choke link. Fig. 53.
Hook choke link through hole in choke slide, Place
other end of choke link through hole in speed
adjustment lever and mount lever and stop
switch insulator plate to carburetor.

Fig. 53 — Choke-A-Matic Linkage

Adjust Choke-A-Matic Linkage

The following covers Choke-A-Matic parts
installed as a part of the carburetor assembly.
See Section 4 for Choke-A-Matic remote controls.

To check operation of Choke-A-Matic linkage,
move speed adjustment lever to choke position. If
choke slide doesnot fully close, replace link or use
flat nose pliers to bend choke link. Fig. 54 (Do not
overbend.) Speed adjustment lever must make
good contact against stop switch when moved to
stop position.

AN

PN G =
Tee) Gz

.

Fig. 54 — Adjust Choke Link

Choke-A-Matic Linkage
Model 100900, 130900 and 131900

Manual or remote control for choke and stop is
made by a lever on the control plate mounted to
carburetor by two screws “A”’, Fig. 55. Lever for
remote contrel has a loose fit, for manual control,
a friction fit, To check lever action, move to left
until it snaps into run detents. Lever *‘B’’ should
just touch choke lever at ““C.”

If it does not, loosen screws ‘A’ slightly and
move control plate to right or left until lever just
touches choke lever at “C.”” Tighten screws.

LEVER IN
“FAST" DETENT

Flg. 55 — Choke-A-Matic Linkage —
Model 100900, 130900, 131900




Choke-A-Matic Remote Controls
See Section 4 for illustrations by engine model.

Install Carburetor
Except Model 100900 and 130900

Install carburetor and tank as one assembly on
engine. Hook throttle link into carburetor throttle
and governor lever (for various illustrations, see
Section 4). Raise carburetor into place, insert a
new gasket and fasten with mounting screws.
Install governor spring. Fig. 56. Install ground
wire and remote control where used.

Fig. 56 — Installing Ground Wire

install Carburetor
Model 100900, 130900, and 131900

Assemble carburetor to tank. Hold throttle link to
throttle. Fig. 57. Slip carburetor over notch in
cylinder shield and around intake tube. Oil the
seal in carburetor body to prevent damage, when
installing. Mount tank to cylinder. Hook up

CARBURETION
Pulsa-Jet

Fig. 57A — Install Carburetor — Model 131900

Carburetor Adjustment
Turn needle valve clockwise until it just closes.

CAUTION: Valve may be damaged by turning it
in too far.

Now open needle valve 1% turns counterclockwise,
Fig. 58. This initial adjustment will permit the
engine to be started and warmed up prior to final
adjustment.

NOTE: All carburetor adjustments must be
made with the air cleaner on engine. Best
adjustments made with fuel tank 1/2 full.

Final Adjustment

Place governor speed control lever in “FAST”
position. Turn needle valve in until engine misses
(clockwise — lean mixture) then turn it out past
smooth operating point until engine runs
unevenly (rich mixture). Now turn needle valve
to the midpoint between rich and lean so the
engine runs smoothly. Next, adjust idle RPM.
Rotate throttle counterclockwise and hold
against stop. Adjust idle speed adjusting screw to
obtain 1750 RPM. Release throttle — engine
should accelerate without hesitation or
sputtering. If engine does not accelerate
properly, the carburetor should be re-adjusted,
usually to a slightly richer mixture.

SPEED
ADJUSTMENT SCREW
TURN [N TB
INCREASE 5SPEED

130900

Fig. 58 — Setting Needle Valve

NOTE: When starting a Pulsa-Jet engine for the
first time. fill fuel tank completely [ull. This
eliminates priming the fuel pump. thus insuring a
quick start.
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VACU-JET CARBURETORS

Fig. 59 — Vacu-Jet Carburetor

Carburetor and Tank Assembly

Remove the carburetor and fuel tank as one unit,
being careful not to bend the governor linkage or
spring. On models equipped with a stop switch,
remove the ground wire, After removal of the

carburetor from the fuel tank, inspect the tank for.

+ deposits of dirt and/or varnish and mounting
surfaces. Tank should be cleaned in solvent.

Throttle

Cast throttles, Fig. 60, Illustration , are removed
by backing off the idle speed adjusting screw until
the throttle clears the retaining lug on the
carburetor bedy. Fig. 61.

Stamped throttles, Fig. 60, Illustration 2, are
removed by using a Phillips screw driver to
remove the throttle valve screw. After removal of
the valve, the throttle may be lifted out. Reverse
procedure to install. Fig. 62.

CAST COLD

STAMPED (NEW)

BACK GFF SCREW
UNTIL THROTTLE
WILL PASS LUG.
THEN LIFT UP

TO REMOVE,

3641 PHILLIPS HEAD SCREW

Fig. 62 — Removing and Installing
New Style Throttles

Fuel Pipe

The fuei pipe contains a check ball and a fine
mesh screen. To function properly, the screen
must be clean and the check ball free. Fig. 63.
Replace pipe if screen and ball cannot be
satisfacterily cleaned in carburetor cleaner. DQ
NOT LEAVE CARBURETOR IN CLEANER
MORE THAN 1/2ZHOUR WITHOUT REMOVING
NYLON PARTS. Nyvlon fuel pipes, Fig. 64,
Ilustration 1, are remove and replaced with a
9/16” 6 point socket. Fig. 63. Brass fuel pipes,
Ilus. II; are removed by clamping .he pipe in a
vise and prying out as shown in Fig. 65.

Mus. 7 flus. 2
Fig. 60 — Throttle Types
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NYLON PIPE WITH
o BALL CHECK

BRASS PIPE WITH
BALL CHECK

METAL FERRULE

3e3e SCREEN

ILL. | fLL. tl

Fig. 63 — Fuel Pipes




SOCKET WRENCH
6 POINT, 8/168”
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—
FUEL PIPE

Fig. 67 — Metering Holes

Choke-A-Matic Linkage
Disassemble
To remove choke link, remove speed adjustment

lever and stop switch insulator plate. Work link
out through hole in choke slide. Fig. 68.

Fig. 65 — Removing Brass Fuel Pipe

To install brass fuel pipes, remove the throttle, if
necessary, and place the carburetor and pipe in a
vise. Press the pipe into the caburetor until it
projects 2-9/32" (57.9 mm) to 2-5/16” (58.7 mm)
from carburetor gasket surface. Fig. 66.

CHOXE LINK SPEED LEVER

2-9/32" (57.8 mm)] TO
2-5/16" (58.7 mm}

IO

Fig. 66 — Replacing Brass Fuel Pipe

Needle Valve and Seat

Remove needle valve assembly to inspect. If
carburetor is gummy or dirty, remove seat to
allow better cleaning of metering holes.
CAUTION: Do not change metering hole sizes.
Fig. 67.

Fig. 68 — Choke-A-Matic Linkage
Repair

Replace worn or damaged parts. To assemble
carburetor using choke slide, Fig. 68, place choke
return spring and three washers on choke link.
Push choke link through hole in carburetor body,
turning link to line up with hole in choke slide.
Speed adjustment ‘lever screw and stop switch
insulator plate should be installed as one
assembly after placing choke link through end of

speed adjustment lever. '

Adjust Choke-A-Matic Linkage

The following covers Choke-A-Matic parts
installed on and as a part of the carburetor
assembly. See Section 4 for Choke-A-Matic
remote controls. To check operation of Choke-A-
Matic linkage, move speed adjustment lever to
CHOKE position. If choke slide does not FULLY
close, bend choke link. Fig. 69. Speed adjustment
lever must make good contact against stop
switch.
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BEND CHOKE LINK HERE “STOP" POSITION

CONTACT

@ ] "1
— A%
e 5 S

"CHOKE" POSITION

Fig. 69 — Adjust Choke Link
install Carburetor
Install carburetor and fuel tank as an assembly.

Hook throttle link into carburetor throttle and
governor lever. (For various hook-ups, see

Remote Control, Section 4.) Raise carburetor into-

place, insert a new gasket and fasten with
mounting screws,

Install governor spring. Install grourd wire and
remote control where used. Fig. 70.

Fig. 70 — Install Carburetor

Choke-A-Matic Remote Controls

See Remote Controls, Section 4, for illustrations
by engine model.

Carburetor Adjustment

The initial setting of the needle valve, Fig. 71, is
made by turning the needle valve all the way in,
then turning out 1'% turns. Final adjustment is
made with the engine running,

NEEDLE VALVE

NOTE: All carburetor adjustments should be
made with the air cleaner on engine. Best
adjustments 'made with fuel tank 1/2 full.

FINAL ADJUSTMENT

Place governor speed control lever in “FAST”
position. Turn needle valve slowly in until engine
misses (clockwise — lean mixture) then turn it
out slowly past smooth operating point until
engine runs unevenly (rich mixture). Now turn
needle valve to the midpoint between rich and
lean so the engine runs smoothly. Next, adjust
idle RPM. Rotate throttle counterclockwise and
hold against stop. Adjust idle speed adjusting
screw to obtain 1750 RPM minimum. Release
throttle — engine should accelerate without
hesitation or sputtering. If engine does not
accelerate properly, the carburetor should be re-
adjusted, usually to a slightly richer mixture.

"ONE PIECE FLO-JET CARBURETOR

HIGH SPEED
NEEDLE VALVE

IDLE SPEED 3630
ADJUSTING SCREW

Fig. 72 — Small One Piece Flo-det Carburetor

HIGH SPEED
NEEDLE VALVE IDLE NEEDLE VALVE
VENTURI THROTTLE
VALVE
; O :
N 7
" O
: ; GASKET
CHOKE 220\
VALVE 7 FLOAT
NOZZLE
GASKET

Flg. 71 —.Carbureior Adjustment
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Flg. 73 — Small One Plece Flo-Jet Carburetor
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The small one piece Flo-Jet carburetor is

illustrated in Figs. 72 and 73 and was used on
Model Series 60700, 61700, 80700, 81700, 140700,
141700, 144700 and 145700. These are float feed
carburetors with high speed and idle needle valve
adjustments.

IDLE SPEED
ADJUSTING SCREW IDLE VALVE

NEEDLE YALYE

Fig. 74 — Large One Piece Flo-Jet Carburetor

HIGH SPEED JET IDLE VALVE

THROTTLE
VALVE

YENTURI @
O :
GASKET @
CHOKE
VALVE FLOAT
NOZZLE GASKET
HIGH SPEED
NEEDLE VALVE

Lo

CARBURETION
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Disassemble Carburetor,
Small One-Piece Flo-Jet

Remove idle and high speed adjusting needles.
Remove bowl nit and float bowl. Use screw
driver to remove nozzle. Remove float pin to
remove float and float needle. Use a large wide
screw driver to remove float valve seat.

Disassemble Carburetor,
Large One-Plece Flo-Jet

Remove idle mixture needle. Remove high speed
needle valve assembly from float bowl and

remove float bowl, Use athick blade screwdriver ..

to remove nozzle, then remove jet from top of
carburetor. Remove float pin to remove float and
float needle.

Disassemble Continued,
Small and Large One-Piece Flo-Jet

If necessary to remove choke shaft, venturi or
throttle shaft, proceed in following sequence. Pry
out welch plug. Remove choke valve. On
carburetors with nylon choke shafts, remove
choke valve as shown in Fig. 78. Venturi can now
be removed, Fig. 77. (Choke-A-Matic large
carburetors have a plate stop pin which must be
pressed out to remove venturi.) Te check for
throttle shaft wear, refer to Two Piece Flo-Jet for
procedure for checking.

Fig. 75 — Large One Plece Flo-Jet Carburetor

The large one piece Flo-Jet carburetor is similar
to the small one piece Flo-Jet. The main
difference is that the high speed needle is below
the float bowl. See Figs. 74 and 75.

Repair. procedures for small and large Flo-Jet
carburetors are similar except for location of
adjusting needles.

HIGH SPEED
NEEDLE

VENTURI

JET

. Fig. 76 — Repalr Carburetor
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WELCH PLUG

F-PRY QUT
WELCH PLUG

3-PULL OUT
CHOKE VALVE
WITH PLIERS.

4-REMOVE SCREW,
SPAING AMD
WASHER.

5-PULL OUT NYLOM
CHOKE SHAFT

Fig. 77 — Nylon Choke Shaft
Inspection

Reject idle and high speed mixture needles if

damaged, Fig. 78. Check float for leakage. If it

contains fuel or is crushed, it must be replaced.
Replace float needle, if worn, If carburetor leaks
with new float needle on carburetors with pressed
in float needle seat, refer to next paragraph.

GHOE&ED BENT

§ o e
O
- R

’:m’ LARGE
FLO-JET
HIGH SPEED
- E SMALL
FLO-JET

HIGH SPEED

IDLE'NEEDLE
GOOD REJECT

SELF
THREADING

Fig. 78 — Mixture Needles

Replacing Pressed in Float Valve Seat

Use a #93029 self-threading screw or remove one
self-threading screw from a #19069 flywheel
puller and clamp head of screw in a'vise. Turn
carburetor body to thread screw into seat. Fig, 80.
Continue turning carburetor body drawing seat
out. Leave seat fastened toscrew. Insert new seat
#230996 into carburetor body. (Seat has starting
lead.)

NOTE: If engine is equipped with a fuel pump, install
#231019 seat.
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Fig. 79 — Replacing Float Valve Seat

Press new seat flush with body using screw and
old seat as a driver. See Fig. 79. Use care to insure
seat is not pressed below body surface or
improper float to float valve contact will occur.
Install float needle valve as shown in Fig. 80.

Fig. 80 — Float Needle Valve Variations




Checking Float Level

With body gasket in place on tupper body and float
valve and [loat installed; the float should be
parallel to the body mounting surface. Fig. 81. If
not, bend tang on fleat until they are parallel. DO
NOT PRESS ON FLOAT. Fig. 81.

BEND TANG
WITH
NEEDLE NOSE
PLIERS

INZ0

Fig. 81 — Checking Float Level

Repair Carburetor

Use new parts where necessary. Always use new
gaskets. Carburetor repairkits are available. See
illustrated parts list for particular model. If
throttle shaft and/or venturi has been removed,
install throttle and throttle shaft first. Then
install venturi. Now install jet on small one piece
or nozzle on large one piece Flo-Jet. The nozzle or
jet holds the venturi in place, Fig. 76. Replace
choke shaft and valve. Install new welch plug
using sealer around edge of plug. Stake plug in
two (2) places. Sealer is to prevent entry of dirt
into engine. Install float bowl, idle and high speed
adjustment needles.

Initial Adjustments

On small orie piece Flo-Jets, turn in idle and high
speed needles until they just bottom. Open high
speed needle 214 turns and idle needle 1V turns on
large oné piece Flo-Jets, turn both idle and high
speed needles in until they just bottom. Then turn
both valves 1% turns open. :

CARBURETION
One Piece Flo-Jet

These settings will allow the engine to start. Final
adjustment should be made when engine is
running and has warmed up. See carburetor
adjustment. (Two piece Flo-Jet carburetor.)

Choke-A-Matic
Remote Control Adjustment

On Choke-A-Matic carburetors, the remote
control must be correctly adjusted in order to
obtain proper operation of the choke and stop
switch. See Section 4 for illustrations by engine
model.

TWO-PIECE FLO-JET CARBURETOR -
SMALL, MEDIUM AND LARGE FLO-JET

IDLE SPEED
SCREW

HIGH SPEED "™
NEEDLE VALVE

Fig. 82 — Small Flo-Jet

{DLE VALVE

IDLE SPEED SCREW
CHOKE LEVER

HIGH SPEED
NEEDLE VALVE

Flg. 83 — Medium Flo-Jet

IDLE SPEED ADJUSTING SCREW

HIGH SPEED
NEEDLE VALVE

TO RICHEN

Fig. 84 — Large Flo-Jet
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THROTTLE YALVE

\\\\\\\\
FUEL IMLET m[ I.-\.‘:.\:

U Aty
N7AAN
FLOAT \\‘%fils;‘.\

WEEDLE SEAT [l [9F.

FLOAYT
NEEOLE

WOLILE

Fig. 85 — Typical Two Piece Flo-Jet Carburetor
Check Upper Carburetor Body for
Warpage

With carburetor assembled and body gasket in
place, if a .002” feeler gauge can be inserted

between the upper and lower bodies at the air vent -

" “boss, just below the idle valve, the upper body is
warped or gasket surfaces are damaged and
should be replaced. Fig. 86.

Fig. 86 — Checking Carburetor Body

Check Throttle Shaft and
" Bushings for Wear

Wear between throttle shaft and bushings should
not exceed .010". Check wear by placing a short
iron bar on the upper carburetor body as shownin
Fig. 87. Measure the distance between the bar and
shaft with a feeler gauge while holding the shaft
down and then holding shaft up. If the difference
is over .010", either the upper body should be
rebushed, the throttle shaft replaced, or both.
Wear on the throttle shaft can be checked by
comparing the worn and unworn portions of the
shaft. To replace bushings, see “Remove Throttle
Shaft and Bushings.”
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Fig. 87 — Checking Throttle Wear

Remove idle valve. On small line Flo-Jet loosen
high speed valve packing nut. Remove packing
nut and needle valve together. On medium and
large line Flo-Jet remove high speed valve
assembly. Remove nozzle on small line Flo-Jet
with 19061 screw driver. On medium and large
Iine Flo-Jet use 19062 screw driver to remove
nozzle. Using 19061 or 19062 will help to prevent
damage to the threads in lower carburetor body.
The nozzle projects diagonally into a recess in the
upper body and must be removed before the
upper body can be separated from the lower body,
or the nozzle will be damaged. See Fig. 85.
Remove screws holding upper and lower bodies
together. A pin holds the float in place. Remove
pin and remove float and float needle as an
assembly. Use wide blade screw driver that fits
slot to remove float inlet seat. On carburetors
with pressed in float seats, see ‘““Replacing
Pressed In Float Valve Seat.” On small Flo-Jets
the venturi is a separate part and can be slipped

.out of the lower body. Some carburetors have a

welch plug. This should be removed, only if it is
necessary, to remove the choke shaft or choke
plate. Some carburetors have a nylon choke
shaft. Remove as shown in Fig. 88.

T-PRY OUT
WELCH PLUG

1-PULL OUT
CHOKE BUTTERFLY
WITH PLIERS.

4-REMOYE SCREW,
SPRING AND

\Q CHOKE SHAFT
‘é-z—:‘-’———:-

Fig. 88 — Nylon Choke Shaft




Remove Throttle Shaft and Bushings

Throttle shaft should be removed only when
"necessary to replace throttle shaft and/or
bushings. To remove throttle shaft, use a thin
punch to drive out the pin holding throttle stop to
the shaft, remove the throttle valve, then pull cut
the shaft. Fig. 89,

L%

Fig. 89 — Remove Throttle Shaft and Bushings

Replace Throttle Shaft Bushings

Place a 1/4” x 20 tap or an E-Z out in a vise. Turn
carburetor body so as to threadtapor E-Z out into
bushings enough to pull bushings out of body, Fig.
90. Press new bushings into carburetor body with
a vise. Insert throttle shaft to be sure it is free in
the bushings. If not, run a size 7/32" drili through
both bushings to act as a line reamer. Install
throttle shaft, valve and stop.

;/4" TAP

BUSHING

Fig. 90 — Replacing Throttle Shaft Bushings

CARBURETION
Two Piece Flo-Jet

Repair Carburetor

Use new parts when necessary. Always use new
gaskets. Old gasketstake a set or harden and may
leak. Carburetor repair kits are available, see
illustrated parts list for part number for specific
model. Tighten inlet seat with gasket securely in
place, if used, Some float valves have a spring
clip to connect the float valve to the float tang.
Others are nylon with a stirrup which fits over the
float tang. Older type float valves and earlier
engines with fuel pumps have neither spring or
stirrup. '

A viton tip float valve is used on later models of
the Flo-Jet carburetor. These needles are used
with the inlet needle seat pressed into the upper
carburetor body and does not need replacement
unless damaged.

Replacing Pressed-In Float Valve Seat

Use a #93029 self-threading screw or remove one
seli-threading screw f{rom a #19069 flywheel
puller and clamp head of screw in a vise. Turn
carburetor body to thread screw into seat. Fig. 91.
Continue turning carburetor body drawing seat
out. Leave seat fastened toscrew. Insert new seat
#230996 into carburetor body. (Seat has starting
lead.)

THREADING
SCREW i T AL

Fig. 91 — Replacing Float Valve Seat

NOTE: If engine or equipment is equipped with a
fuel pump, install #231019 seat. Carburetors
factory equipped with fuel pump seat have letter

Fig. 92 — Flange
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Press new seat flush with body using serew and
old seat as a driver. See Fig. 91. Use care to insure
seat is not pressed below body surface or
improper float to float valve contact will occur.
Install float valve as shown in Fig, 93.

Fig. 93 — Float Valve Variations

Checking Float Level

With body gasket in place on upper body and float
valve and float installed, the float should be
parallel to the body mounting surface. If not, bend
tang on float until they are parallel. DO NOT
PRESS ON FLOAT TO ADJUST. Fig. 4A and
MB.

THROTTLE YALVE

FUEL
MLET IDLE NEEDLE VALVE

YENTURI

FLOAT
NEEDLE SEAT

FLOAT,
NEEDLE

AN R |

TR

NOZZLE fj FLOAT

Y

PACKING
NUT

HIGH SPEED CHOKE YALYE
NEEDLE I

VALVE i 17252
Fig. 95 — Assemble Carburetor
Carburetor Adjustment

Start engine and run to warm up. Then place
governor speed control lever in “FAST’’ position.
Turn high speed needle valve in until engine slows
(clockwise — lean mixture) . Then turn it out past
smooth operating point (rich mixture). Now turn
high speed needle valve to midpoint between rich
and lean. Next, adjust idle RPM. Rotate throttle
counterclockwise and hold against stop. Adjust
idle speed adjusting screw to obtain 1750 RPM,

aluminum engines; 1200 RPM, cast iron englnes

Holding throttle against idle stop, turn idle valve
in (lean) and out (rich). Set at midpoint betwéen
rich and lean. Recheck idle RPM. Release
throttle. If engine will not accelerate proper]y,
the carburetor should be re- adJusted usually toa
slightly richer mixture.

Flg 94 - Checklng Float Leve|

Assemble Carburetor

Assemble venturi and venturi gasket to lower
body. Be sure holes in the venturi and venturt
gasket are aligned. Most models do not have a
removable venturi. Install choke parts and welch
plug if previously removed. Use a sealer around
the weleh plug to prevent entry of dirt. Stake
welch plug at least twice.

Fasten upper and lower bodies together with the
mounting screws. Screw in nozzle with narrow
blunt screw driver #19061 or #19062, being careful
that nozzle tip enters the recess in the upper body.
Fig. 95. Tighten nozzle securely. Screw in needle
valve and idle valve until they just seat. Back off
high speed needle valve 1-1/2 turns. Do not tighten
packing nut. Back off idle needle valve 3/4 turn,
These settings are approximately correct. Final
adjustment will be made when engine is running.

NOTE: All carburetor adjustments must be
made with the air cleaner installed.
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/ i IDLE SPEED

ADJUSTING SCREW
IDLE VALVE
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Fig. 96 — Adjusting Carburetor

Governed Idle

To adjust for governed idle, refer to Section 4 for
specific model of engine.

Choke-A-Matic
Remote Control Adjustment

On Choke-A-Matic carburetors, the remote
control must be correctly adjusted in order to
obtain proper operation of the choke and stop
switch. For adjustment, see Section 4.




Idling Device and Throttle Control
{Two Piece Flo-Jet)

A manual friction control may be used to limit
throttle movement, to any pre-set position. It is
commonly used for two purposes. 1. To return the
throttle to a ‘‘no-load” position on a pump,
generator, ete.; 2. For cold weather starting on
governed idle engines. The throttle can easily be
kept in a ‘‘near closed’ position, while starting,
which is most favorable for cold weather starts.
Fig. 97.

CARBURETION
Cross-Over Flo-Jet

CROSS-OVER FLO-JET

The cross-over Flo-Jet carburetor is used on
Model Series 253400 engines and is a float type
carburetor with idle and high speed adjustment
needles. This carburetor also has an integral fuel
pump. All adjustments can be made from the top,
of the carburetor, Figs. 99 and 100.

MANUAL FRICTION THROTTLE CONTROL

Fig. 97 — Idling Device and Throttie Control

Remote Throttle Control
(Two Piece Flo-Jet)

The remote throttle control opens the carburetor
throttle until the full governed speed is obtained,
at which point the governor takes over control of
the throttle. At any peoint below the governed
speed, the throttle is held in a fixed position and
the engine speed will vary with the load. Fig. 98.

. REMOTE CHOKE
CONTROL

HIGH SPEED IDLE
NEEDLE VALVE NEEDLE
VALVE

IDLE SPEED

T—-‘ ADJUSTMENT
O

)

THROTTLE
LEVER

IDLE HIGH SPEED
NEEDLE NEEDLE VALVE

L~ VENTUR)

THROTTLE
VALVE

FLOAT
BOWL

FLOAT
BOWL NUT

" THROTTLE FREE 10
OPEN OR CLOSE

THROTTLE FREE TO
OPEN OR CLOSE

Fig. 98 — Remote Throttle Control

T

Fig. 100

- Disassembly, Cross-Over Flo-Jet

Remove idle and high speed needle adjustment
valves. Remove float bowl mounting screw,
washer and float bowl. Using a large blunt screw
driver, remove nozzle screw, Remove float hinge
pin, float and float inlet needle. Use Screw driver
to remove two (2) screws from choke shaft. Then
remove choke plate and choke shaft. Use screw
driver to remove screw from throttle shaft. Then
remove throttle plate and throttle shaft. Use
screw driver toremove three (3) screws from fuel
pump body. Remove fuel pump from carburetor
taking care not to lose the pump valve springs.
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Inspection

Check idle and high speed needle valves for burrs,
grooves or bent needle tips. Reject if damaged,
Fig. 101. Check float for fuel in float, damage or
leaks. If it contains fuel or is crushed it must be
replaced. If carburetor leaks with new inlet
needle valve, replace inlet needle seat. See next
paragraph,

5 &

B (IR~ §Im =

HIGH SPEED
NEEDLE VALVE
IDLE NEEDLE GROOVED BENT

GOOD REJECT

_should be parallel to the bowl mounting surface.

Fig. 101
Replacing Pressed-In Float Valve Seat

Use a #93029 self-threading screw or remove one
self-threading screw from a #19069 flywheel
puller and clamp head of screw in a vise. Turn
carburetor body to thead screw into seat, Fig. 102.
Continue turning carburetor body drawing seat
out. Leave seat fastened to screw. Insert new seat
#231019 into carburetor body. (Seat has starting
lead.)

Fig. 102 — Replacing Float Valve Seat

Press new seat flush with body using screw and
old seat as a driver. See Fig. 102. Use care to
insure seat is not pressed below body surface or
improper float to float needle valve contact will
occur, Install float valve as shown in Fig. 103.
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Flg. 103 — Float Needle Valve

Checking Float Level

With float needle valve, float and float hinge pin
installed, hold carburetor upside down. The float

If not, bend tang on float until they are parallel.
DO NOT PRESS ON FLOAT TO ADJUST, Fig.
104,

Flg. 104 — Checking Float Level

Repair Carburetor

Use new parts where necessary. Always use new
gaskets. Old gaskets take a set or harden and may
leak. Carburetor repair kits are available, see
illustrated parts list for part numbers. These
carburetors use a viton tip float needle and a
pressed-in needle seat. The seat does not need
replacement unless the seat is damaged or leaks
with a new [loat needle.

!




Assemble Carburetor’

CARBURETION
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PUMP
DAMPING DIAPHRAGM
DIAPHRAGM
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Fig. 105 — Assemble Fuel Pump

Install main nozzle using biunt screw driver to
prevent damage to slot and metering hole. Place
bowl on carburetor and install bowl nut and
washer. Install one (1) pump valve spring on
spring boss, Fig, 106, and then place diaphragm
on carburetor. Put pump spring cup and pump
spring on diaphragm, Fig. 105. Place a pump
valve spring on spring boss in pump body, Fig.
106, and place pump body on carburetor. Place
damping diaphragm, pump gasket and pump
cover on pump body and install three (3) screws.
A fuel pump repair kit is available, seeillustrated
parts list for part number.

Flg. 107TA Fig. 107B

Carburetor Adjustments

INITIAL ADJUSTMENT — Turn idle and needle
valves clockwise until they just close, Fig. 108.

CAUTION: Valves may be damaged by turning
them in too far.

Now open high speed needle valve 1'% turns
counterclockwise and idle valve one turn. This
initial adjustment will permit the engine to be
started and warmed up prior to final adjustment.

VALVE
SPRINGS DIAPHRAGM

IDLE
NEEDLE

NEEDLE VALVE 1l VALVE

IDLE SPEED
ADJUSTING SCREW

Fig. 106 — Pump Spring Location
(Valve Flap Bent Down for Clarity)

Place choke shaft in carburetor body and slide in
choke valve with notch out and dimple down
toward float bowl, Fig. 107A. Install two (2)
screws using a screw driver. Slide in throttle
shaft and then slide in throttle plate with two (2)
dimples facing toward the idle valve. When valve
is installed correctly, the dimples will be down
and the number on the plate visible with the
throttle in the closed or idle position, Fig. 107B.
Install the idle and-high speed needle valves.

Fig. 108 — Carburetor Adjustment

NOTE: Carburetor adjustments should be made
with the air cleaner on engine.

FINAL ADJUSTMENT PROCEDURE

1

Idle Valve Mixture

Place governor speed control lever in “IDLE"”
position. Set idle speed adjusting screw to obtain
1750 R.P.M. minimum while holding throttle
lever again screw. Turnidle valveinuntil R.P.M.
slows or misses (clockwise— lean mixture), then
turn it out past smooth idling point until engine
runs unevenly (rich mixture), Now turn idle
valve to the midpoint between rich and leanso the
engine runs smoothly. Release throttle lever.
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Governed ldle

Turn idle speed adjusting screw to obtain 1600
R.P.M. while holding throttle lever against
screw. Release throttle lever. Align holes in
control bracket and inside lever with 1/8”
diameter rod. Governor speed control lever of
equipment should be in IDLE position. Adjust if
necessary. Bend spring tang to obtain 1750
R.P.M. Remove 1/8” diameter rod, Fig. 109.

9 1/8” (3.17 MM
< FA i e )
/
o oo O
° °
o 0
[
o 1
=
N\ j
&) \
SPRING
TANG

Flg. 109 — Governed ldle Adjustment

Needle Valve Mixture (High Speed)

Move governor speed control lever to “FAST”
position. Turn needle valve in until engine slows
or misses (lean mixture), then turn it out past the
smooth operating point until engine runs
unevenly (rich mixture). Now turn needle valve
to the midpoint between rich and leans so the
engine runs smoothly, Fig. 108.

Engine should accelerate smoothly. If engine
does not accelerate properly, the carburetor
should be re-adjusted usually to a slightly richer
mixture.

L.P. GAS FUEL SYSTEM

The following information is provided to assist
you in servicing LP gas fuel systems. This
information applies only to Garretson Equipment
Company systems installed by Briggs & Stratton.
For parts information refer to MS-3915. Parts for
the Garretson system must be obtained from a
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Garretson parts distributor. For information
about LP conversion kits, contact:

" Garretson Equipment Co., Inc.
Box 111
Mount Pleasant, lowa 52641
or ,
Beam Products Manufacturing Co.
3040 Rosslyn Street
Los Angeles, California 90065

For LP fuel systems not covered in this section
contact the manufacturer of the fuel system.

WARNING: LP gas fuel system should only be
worked on in a very well ventilated area. Many
state, county and city governments require that
service bhe performed only outdoors. Before
loosening any fuel line connections, have a fan
blowing directly across the engine.

Checking and Adjusting Fuel System

Loosen fuel line at primary regulator. Open valve
on cylinder for an instant, to be sure there is
pressure in fuel cylinder. Escaping gas can be
heard. Shut off valve at cylinder, Fig. 110, page 32.

Remove fuel line between primary and
secondary regulator (fuel controller). Attach
pressure gauge to outlet of primary regulator,
leaving gauge connection loose enough to permit
a slight leakage of gas. (This will permit adjust-
ment of regulator under conditions of actual gas
flow.) Remove cap or top of primary regulator,
Fig. 110.

Open fuel cylinder valve. Turn pressure regu-
lating screw in primary regulator, until a
pressure of 1-1/2 pounds is obtained at pressure
gauge. Shut off fuel cylinder valve. Re-assemble
cap. Remove pressure gauge. Loosen secondary
regulator bracket from carburetor. Pull
secondary .regulator away from carburetor so
that short rubber fuel line is disconnected.
Assemble fuel line between primary regulator
and secondary regulator (fuel controller).
Secondary regulator must remain mounted so the
diaphragm is in a vertical plane, Fig. 110.

Open fuel cylinder valve. Apply ‘soap suds to
outlet at the center of secondary regulator to
which rubber fuel line has been attached. If a
bubble formes, it indicates that the valveis leaking
or not locking off. If no bubble appears, press the

primer button. A bubble should appear,




indicating fuel is flowing into regulator. Put soap
suds on the outlet again. Then slowly turn
adjusting screw at bottom of secondary regulator
counterclockwise until a bubble forms at the
outlet. Then turn adjusting screw in {clockwise)
slowly until soap bubbles on outlet no longer form,
Hold adjusting screw at this point and tighten
locknut. Press primer button to allow fuel to flow.
Release and again put soap suds on outlet to make
certain the fuel shuts off. Repeat severaltimes. If
bubble should form after pritmer button is
released, the adjustmg screw should be turned in
until flow stops and soap bubble does not break or
enlarge. Loasen fuel line between regulators. Re-
assemble secondary regulator to carburetor with
short rubber fuel line in place. Tighten fuel line,

Fig. 110.

Adjusting Carburetor, L.P. Fuel System

See Fig. 110.

Loosen locknut on load needle screw and turn
needle screw in until it seats, Do not force; open 2-
1/2 turns, Turn idle needle in until it seats, then
open one turn. If engine will not be required to
idle, leave idle needle closed. Depress the primer
putton momentarily, then start engine, run
engine to allow it to warm up before final
adjustment. With engine running at normal
operating speed, turn the load needle screw in
slowly (clockwise) until engine starts to miss
(lean mixture) . Then turn load screw out slowly
past the point of best operation until engine begins
to run unevenly (rfich mixture). Then turn load
screw in just enough so engine will run smoothly.

Hold load screw and tighten locknut. Hold throtile

at idle position, then release throttle. Engine
should accelerate quickly and stmoothly.

If engine will be required to run at idle, turn the
idle speed adjusting screw on throttle until engine
runs at proper idle speed for engine model. See
Check Chart. Hold throttle at this point and turn
the idle slowly in or out until engine runs at
maximum idle speed. Then re-adjust idle speed
screw untii proper idle speed is obtained. Allow
throttle to open. Engine should accelerate quickly
and smoothly. If not, re-adjust load screw,
usually to a richer mixture. To stop engine, turn
off fuel supply valve at fuel cylinder.

CARBURETION
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CAP {ACCESS TO PRESSURE REGULATOR SCREW)

FUEL. LINE PRIMARY REGULATOR
FROM TANK _

ATTACH PRESSURE
GAUGE HERE

o IDLE SPEED.
7). -ADJUSTING SCREW
ON CARBURETOR

BRACKET

SECONDARY
LOAD NEEDLE SCREW REGULATOR

& LOCK MUT
IDLE NEEDLE

2c28 REG\.ILATOR “ADJUSTING SCREW

Fig. 110 — Adjusting Carburetor, L.P. Fuel Sysiem'
Starting Engine

To start engine, do not use choke, but depress
primer button momentarily, then start engine
immediately. In cold weather, it may be
necessary to partially close the carburetor choke
valve to permit the engine to run smoothly until
the engine warms up.

Cieaning L.P. Gas Filter (Optional)

Unscrew filter head from filter body. Remove
element assembly from the head. Fig. 111, Wash
the element in commercial solvent cleaner or
gasoline. If the accumulated dirt is gummy, we
suggest a short soaking period in solvent cleaner.
The element should then be rinsed in clean
gasoline and blown with compressed air.

ALWAYS USE REVERSE FLOW FROM THE
INSIDE OUT. NEVER USE COMPRESSED AIR
ON THE OUTSIDE SURFACE OF THE
ELEMENT. NEVER DIP ELEMENT IN
“BRIGHT DIP” OR OTHER ACID SOLUTION.
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To re-assemble filter, insert element into filter
head with the round washer entering first. The
gasket is put on the filter body. The spring is
located in the filter body so that when filter body

. and head are put together, the spring will hoid the
element against the head. Tighten body and head
with 75 foot lbs. {10.4 Kg/m, 8.5 N/m) of torque.
After filter has been re-assembled to engine, the
point at the gasket and other line connections
should be checked with soap suds, with fuel
turned on, to be sure there are no leaks.

After warm-up and while operating on kerosene,
adjust carburetor needle valves to a point where
engine runs smoothest, and accelerates without
hesitation when throttle is quickly opened. When
shutting down engine, the carburetor must be
emptied of kerosene so the engine can be started
on gasoline. when cold. Refer to Flo-Jet Car-
buretor for adjustment of carburetor and adjust
carburetor while running on kerosene.

FILTER BODY FILTER HEAD

i GHOE D

GASKET FILTER ELEMENT
3620 ’

(o)

Fig. 111 — Element Assembly
KEROSENE OPERATION

Efficient engine performance will be obtained
only when the following changes are
accomplished:

1. A low compression cylinder head is required
for models 23, 23A, 23C, 23D, 131400, 231000,
233000, and 243000. Other models may use two
cylinder head gaskets.

2. A special spark plug — #291835 — must be used

on madels 23C, 23D, 233000, and 243000, Spark
plug gap .030" all models.

3. A reduced breaker gap .015 is used on models
23C, 23D, 233000 and 243000. The engine must
be retimed using the reduced breaker gap.
Follow timing procedure in Ignition Section.

Power loss will vary between 15% to 25% and fuel
consumption will be approximately 15% less
while running on Kerosene.

Fig. 112 through Fig. 115 illustrates various types
of Briggs & Stratton combination fuel systems
used. ' :

Due to the low volatility of kerosene, engines
operated on kerosene-gasoline fuel systems can
be started on kerosene only when the engine is at
operating temperature. Cold engines must be
started on gasoline, and switched over to
kerosene operation only after warmed up.
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KERDSEME (PARAFFIN) CAP  QASOLINE (PETROL) CAM)

QASOLINE (PETROL)
BHUT.OFF vALVE “A" SHUT-OFF YALVE 2"

KEROSENE. (PARAFFAN]

Fig. 112 — Combination Fuel Tank

GASOLINE (PETROL) FILLER KERUSENE (PARAFFIN) FILLER

COMBINATION f
FUEL TANK

FUEL PIPE

<

n'r'nm.N
. KEROSENE (PARAFFIN)

FILTERS - WUT-QFF 87 suRETOR

GASOLINE (PETROL) »ezz
SHUT . OFF " " SLERY 1CREN
Fig. 113A — Combination Fuel Tank

Fig. 113B — Combinalion Fuel| Tank, Carburetor




Units equipped as per Fig. 114 and Fig. 115, close
fue] filter valve and open bleed screw in needle
" valve to drain the carburetor, Close bleed screw.
Remove wing plug to fill fuel line and carburetor
with gasoline. Combination fuel tank units, Fig.
112 and Fig. 108, open gasoline shut-off valve “A,”
and close kerosene shut-off valve “B” two or
three minutes before shutting off engine. This will

stop the flow of kerosene to the carburetor, and.

will admit gasoline to the carburetor.

CARBURETION
Fuel Pumps

A )|

wING n o ST,

QTN =;(
) IS
.
Y ‘
,} FUEL/, \
w0 3

3z \.l @ r"fj] LI{\\

;
/ NEEDLE VALYE
'/,/ AND BLEED SCREW

MUFFLER &

ASSEMBLY

Fig. 116 — Pump on Carburetor,
Breather Valve Vacuum

Fig. 114 — Kerosene Fuel System

FUEL TaMx

PARAFFIN) KEROSENE BLEED SCRENW

=)

HOLLOW
BOLT AND
FITTING

Flg. 117 — Pump on Bracket,
Vacuum thru Hollow Bolt

Fig. 115 — Kerosene Fuel System

Fuel Pumps
(Crankcase Vacuum Operated)

Some models are factory or field equipped with
fuel pumps operated by crankcase vacuum. Fuel
pumps may be mounted directly to the carburetor
or on a mounting bracket, Fig. 116 or Fig. 117.
Crankcase vacuum is obtained by a fitting on the
dipstick tube, Fig. 118, a hollow bolt and fitting,
Fig. 117, or from the crankcase breather valve,
Fig. 116. '

FUEL
PUMP

[

2

VACUUM DIFSTICK
LINE WITH VACUUM
FITTING FUEL
o, e e
TANK

Fig. 118 — Vacuum from Dipstick Tube:
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CARBURETION
Fuel Pumps

Operation

Operation of the fuel pump is illustrated in Figs.
119, 120 and 121. Any restriction in the fuel or
vacuum lines will affect operation. Also any leaks
that cause air to get into the fuel line or reduce
vacuum in the wvacuum line will reduce
performance,

FUEL FUMP PUMP  VACUUM

CUTLET
WMLET DIAPHRAGM GAS!';ET INLET

TO CARG.

COVER
GASKET

pUMP  SPRINGS IMPULSE

DAMPING CHAMBER CHAMBER
DIAPHRAGM BODY . BODY

o CRANKCASE PRESSURE
AND FLOW DIRECTION

= ATMOSPHERIC PRESSURE ACTING
ON DAMFING DIAPHRAGM '

« FUEL FLOW
DIRECTION

« CRANKCASE SUCTION
= AND FLOW DIRECTION

ATMOSPHERIC PRESSURE
= ACTING ON DAMPING
DIAPHRAGM

« SUCTION FUEL FLOW
DIRECTION

«ATMOSPHERIC PRESSURE
CAUSED FUEL FLOW

SRR

P

Fig. 121 — Fue] Flow Crankcase Vacuum

To service fuel pump, pump should be removed
from carburetor or mounting bracket. When
removing fuel supply line from tank to pump, be
sure to plug fuel line or turn off fuel valve, if so
equipped.

Disassemble fuel pump by removing fou.r (4) 1/4"
head cap screws from pump cover. Separate
pump cover, pumping chamber and impulse

- . chamber. Discard old gaskets, diaphragms and

springs, Clean pump parts in carburetor solvent
or lacquer thinner,

A repair kit is available. See Illustrated Parts
Lists. The kit includes all parts needed. Install
chamber gasket using locator pins. Place springs
in spring recesses and install pump diaphragm
locator pins. Place pump chamber body on
impulse body using locator pins. Place damping
diaphragm and cover gasket on pump body.
Install cover and four (4) screws. Torque screws
to 10-15 in. lbs. (,12-.17 mkp, 1.13-1..69 Nm). See
Fig. 119 for exploded view.

FUEL PUMPS,
ECCENTRIC OPERATED
To Replace 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
pump lever is loose. Pin may then be driven in
either direction, but need not be removed
entirely. Remove old diaphragm, but leave
diaphragm spring in pump body.

Place new diaphragm inte pump body with the
slot in shaft at right angles to the pump lever.
Diaphragm spring should {it into the cup under
the diaphragm. Without the lever spring, insert
the pump lever into body holding the diaphragm
down. Fit the hook at the end of lever into the slot
in diaphragm shaft. Fig. 122.

Assemble Fuel Pump

Align holes in lever and body, then drive lever pin
into place. Place lever spring into body with inner
end of spring over the projection in pump body,
then use a screw driver to force outer end of
spring into body until it slips over the projection
on lever. Fig. 122, Illus. 2. Place pump head on
body and partially insert the four screws. Press
pump léver down as far as possible and then
tighten the four screws. .




CARBURETION

Fuel Pumps, Automatic Chokes, Two Piece Flo-Jet

DIAPHRAGH s 2
SPRING

2827 41

. Fig. 122 — Fuel Pump
To Install Fuel Pump

Place a liberal supply of grease or gear wbricant
on the portion of fuel pump lever that contactsthe
crankshaft. Fig. 123. Assemble fuel pump to
cylinder using new gasket, Keep mounting face of
fuel pump parallel to mounting face of cylinder
while inserting lever of fuel pump. The lever must
ride in the narrow groove which is located on the
crankshaft between the gear and the counter-
weight. Revolve crankshaft to be sure that fuel
pump is correctly installed, Assemble fuel pipe
from outlet of carburetor. Fuel supply pipe should
be connected to the inlet of the fuel pump.

Fig. 123 — Installing Fuel Pump

AUTOMATIC CHOKE
Automatic Choke Adjust

Hold choke shaft so thermostat lever is free. At
room temperature the screw in the thermostat
collar should be in the center of the stops, if not,
loosen stop screw and adjust.

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 shaft clockwise until
stop screw strikes tube. Fig. 124. Hold in position
and set lever on the thermostat shaft so that choke
valve will be held open about 1/8” from closed
position. Then tighten set screw in lever.

Rotate thermostat shaft counterclockwise until
stop screw strikes the opposite side of tube. Fig.
124, Then open choke valve manually until it stops
against the top of the choke link opening. The
choke valve should now be open approximately
1/8" as before.

Fig. 124 — Adjust Automatic Choke

Check position of counterweight lever. With the
choke valve in wide open position (horizontal) the
counterweight lever should also be in 4 horizontal
position with [ree end toward the right.

Operate the choke manually to be sure that all
parts are [ree to move without binding or rubbing
in any position,







GOV. CONTROLS & CARB. LINKAGE

General

Section 4

GOV. CONTROLS & CARB. LINKAGE

REMOTE CONTROLS

In general, there are three types of remote con-
trols: Governor Control, Throttle Control,
Choke-A-Matic Control. Fig. 1 to Fig. 6, show
the operation of these control systems. See
following pages for specific control assemblies
and installation hook-up by engine model.

Remote Govemnor Control

The Remote Governor control regulates the en-
gine speed by changing the governor apring
tension, thus allowing the governor to control
the carburetor throttle at all times and maintain
any desired speed. Fig. 1.

THROTTLE FREE TO
OPEN OR CLOSE

|2 .

THROTTLE FREE TO
OPEN OR CLOSE

REMOTE CONTROL ASSEMBLY

Fig. 1 = Remote Governor Control

Remote Throttle Control

The Remote Throttle control is used on an en-
gine having a fixed no load governed speed
setting such as 3600 or 4000 R.P.M,

This control enables an operator to control the
speed of an engine, similar to an accelerator
used on an automobile. However, when full
governed speed is obtained, the governor pre-
vents over speeding and possible damage to
the engine. At any point below the governed
speed, the throttie is held in a fixed position
and the engine speed will vary with the load.
See Fig. 2.

. NOTE:

NOV. 1970

Fig. 2 — Remota Throttle Control

!

Choke-A-Matic Remote Control

On Choke-A-Matic carburetors, the remote con-
trol must be correctly adjusted in order to ob-
tain proper operation of the choke and stop
switch. .

STOP SWITCH
ASSEMBLY

é.m

i

L
@ INSERT $TOP
H

T
INTQ 5LOT

STOP SWITCH
IN FOSITICN

REVERSE STEPS
_TO RENOVE

®

PUSH DOWN
UNTIL IT SHAPS
INTQ PLACE

4174

Fig. 3 — Typical Stop Switch Installation

REMOTE CONTROL SYSTEM MUST
BE MOUNTED ON POWERED EQUIPMENT IN
NORMAL OPERATING POSITION BEFORE
ADJUSTMENTS ARE MADE.




GOV. CONTROLS & CARB. LINKAGE

General

Fig. 4 illustrates typical remote control instal-
lations used with Choke-A-Matic carburetors.
Toadjust, move remote control lever to ““FAST”
position. Choke actuating lever ““A’’ should
just contact choke shaft “‘B’’ or link ““B’’ as
shown in Fig. 4.  If not, loosen screw ‘‘C”’
slightly and move casing and wire “D” in or
out to obtain this condition,

c
ety

“‘FAST" POSITION @

ARE2

Fig. 4 — Choke-A-Matic Control {Typical}

Check operation by moving remote control lever
to ““START” or ““CHOKE” position. Choke
valve should be completely closed. Fig. 5.
[Hus. 1. Then move remote control lever to
“STOP’’ position. Control must contact stop
switch blade. Fig. 5. Ilus. 2.

THIS AREA
MST BE CLOSED
ERTIRELY WHEN
COMTROL LEVER

15 PLACED IN

“START" GR "CHOKE™ |}

POSITION

'CHOKE™ CLDSED
POSITION

INGT

{llys. 1 Ius. 2

Fig. 5 = Choke and Stop Poesition

Travel of remote control wire must be a minimum
of 1-3/8°" in order to achieve full ‘‘CHOKE”
and *“‘STOP” position., Fig. 6.

o
- [
I-—— 2 3 MIN.

CHOKE OR START STOP
POSITION POSETION

3gsa

Fig. § — Control Wire Travel

CHOKE-A-MATIC DIAL CONTROL
ADJUSTMENTS

Dial Controls seldom require adjustment unless
blower housing has been removed. To Adjust:
Place dial control knob in ‘‘Start’’ position.
Loosen control wire screw ‘A’ — move lever
““C” to full choke position. Allow a 1/8'’ gap
between lever and bracket as shown,

&

FULL *CHOKE"’
=

o P

Fig. 7 — Choke-A-Matic Dial Control Adjustments




GOV. CONTROLS & CARB. LINKAGE
Models 6, 8, 60000, 80000 Horiz. Shaft

MWE LEVER

DCREASE SPEED ! T
“BECREASE SPEED T = -ﬁ' ggf
G S Wi
e, sl Loy
M ° 2 SPEED TING I.,"A‘E'-.!!.’/:'I(% {
LEVE e f& SERD WERE
Fig. 11 Fig. 12

Place lever in .choke detent, If

W= ey cheke is not fully closed, bead link
-‘f—!]h‘.‘? [ B3 where shewn to attain full choke,
ok k
rm— 0 O DD N
e ‘[- AN)
n&'?r"f&. AL ] C OLE ADNSTHENT SCREW
CHOKE Top- HEEDLEVALVE
STOR
CLED (;%,:__ = Y PSITION
_ . (=) :
. SPRING
/ Iy THS HOLE
H s’u'.?"n \/ SPEED.
§rng © ACRETHG SCREW
1y TURN Ik FQ
INCREASE SPEED
ik ldp
Fig. 15 Fig. 16

MODELS 4BS, 60100, 61100, 80100, 81100

TURN THUWE SCREW
COUNTER - CLOCKWISE
TQ INCREASE SPEED

—

A

SPRING 1M NO. 4 HOLE

dcd

Fig. 19
MODELS 50200, 61200, 80200, 81200




GOV. CONTROLS & CARB. LINKAGE |
Models 6, 8, 60000, 80000 Horiz. Shaft

FULL OUT ROD TO
THCREALE SPEED

INCREASE SPEED
DECREASE SPEED

SPEED
ADNBTMENT SCREW
TLRK N T0
INCREASE SPECD

=
==
\ '
)
@ 4,
1,
]
[}
\
SWVEL TO INCREASE
SPEED
H)
- REWATE
R N
SeAE & ASSEMBELY 2o301)
Fig. 28

TO CLOSE
* THROTTLE

Fig. 30

MODELS 4B, 8B, 60300, 60400, 61300, 80300, 80400, 81400




GOV. CONTROLS & CARB. LINKAGE
Models 6, 8, 60000, 80000 Vertical Shaft

REMOTE CONTROL N
, "CHOKE" POSITHN SETTING

1) SPEED

ADJUSTING
SCREY

T SCREY It
TO (NCH SPEED

Fig. 31
MOVE LEYER
JHCREASE SPEED Fig. 32 INCREASE SPEED N

—_— o ——
DECREASE SPEED DECREASE SPEED

" CHONE™ POSITICN

PULL GUT ROD TQ
INCREASE SPUED

TCHOKE™ CLOBED

REMOTE CONTROL SET AT “CHOKE™

3PEED SLIDE

MODELS 6B-H, 8B-HA, 60700, 61700, 80700, 81700




GOV. CONTROLS & CARB. LINKAGE -

Models 6, 8, 60000, 80000, 82000, 92000 Vertical Shaf
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MODELS 60900, 61900, 80900, 81900

O e
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MODELS 82000, 92000




GOV. CONTROLS & CARB. LINKAGE

Models 92000

REMOVAL AND INSTALLATION OF GOVERNOR SPRING ON
MODEL SERIES 92500 AND 92900

The governor springs used on engine Model
Series 92500 and 92900 are made with double
end loops for a secure attachment and proper
governor regulation. Springs with double end
loops are easily removed and installed by fol-

CORRECT POSITION OF SPRING

NOTE END OF LOOP TOWARD
LOOP HORIZONT AL : ENGINE

HOTE END OF
LOGS DOWN

Fig. 54

REMOVING SPRING

@REMOVE SPRING FROM CONTROL LEVER

THIST SPRING TOWARDS
NGINE UNTIL EWD DR
LOOP SHAPS DUT
OF HOLE IN
LEYER

TWIST SPRING TOWARDS ENGINE
UNTIL, END OF LOOP

CAN BE PUSHED PUSH SPRING

\ UNDER LEVER FORWARD

.4

7

Fig. 55

@ REMOYE SPRING FROM EYELET IN LINK

% TWIST

Fig. 56

lowing the procedure shown below. Do NOT
use a needle-nosed pliers, or the end loops of
the governor spring will be deformed. When the
governor spring is correctly installed, the spring
must be positioned as shown in Figure 54,

INSTALLING SPRING
A®ASSEMBLE SPRING TO LINK EYELET

STEADY LINK
WITH FINGER AND
T GRASP SPRING A% SHOWN

ASSEMBLE END OF LOOP
INT?) LINK SYELET

THIST SPRING TOWARDS YOU

Fig. 57

-

@ ASSEMBLE SPRING TO CONTROL LEVER

UNTIL EHD OF LOOP SHAPS
INTD HOLE

INSERT END OF LOGF 1410 HOLE
GRASP END OF
$PRING
L,
TWIST
() SPRING 3/4
RN TwARDS
EHGINE HHNTIL
EWD OF LOOP IS
UP A% SHOWH

AND TWIST SPRIKG TOWARDS YOY
Fig. 58




GOV. CONTROLS & CARB. LINKAGE
Models 100000, 130000

TURN THUME S$CRIw

MANGAL
FROTION . uLL ENON NTANDARD AWISE T
SarERNIn wT ROVERNOR F.%.‘;'f...é‘ B
GONTARL 3 . GONTAEL oty
: TPl I
P e .
2 -

(s
WENDTE
GHOKE LMATIC

EONTROL -
TOF OF ENGINE

AL

: o
amed _>r3..! CONTAOL
==

Fig. 61 Fig. 62

Fig. 65 —~ Choke Idle Return

Fig. 64 — Lever-Tro!l Pull lever to choke position, The dis-
Place lever in choke detent; if choke is ftance between thrattle stamping and
not fully closed adjust nylan nut {with throttle screw stop must be %9/16'".
socket wrench) until choke just closes. To adjust, bend lever where shown.

MODELS 100200, 130200

"CHOKE™ CLOSED

Fig. 67

Fig. 68 — Rider-Trol .

Place control i-n choke detent; if choke does not fully close bend as
shown until choke is closed.

MODELS 100900, 130900




GOV. CONTROLS & CARB. LINKAGE

Models 140000, 170000, 190000

/

TURM COMTROL
KHOR COUNTER.
CLOCKuNE TO
IHCREASE
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L]
L]
AP EING
w0 4 HOLE
(=)
o
3447
Fig. 69 -

“CHOKE" POSITION

SETTING TO "'FAYY"
HIGH SPEED PHITION

WPEED SLIGE JUST
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CLAMR
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3TOR SWITCH
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"FAST"
POSITION
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Fig. 76

Fig.-77

ALUMINUM ENGINE MODELS 144200, 144400, 145200, 145400, 146400, 147400, 190400




GOV. CONTROLS & CARB LINKAGE
. Models 140000, 170000, 190000

® 0
@. 0%y
ﬁ:“_“;
[¥5 /10
X INCREASE
- SPEED
Fig. 78
SETTING TOP SPEED - FIG. 80
TOP SPEED LIMIT NO LOAD Al t desired
SCREW POSITION TOP SPEED RANGE ways set desire
None 4000 to 3800 R.P.M. o ‘[?:‘ietr‘)se:fi?d
No. 1 Posn?on 3700 to 3400 R.P.M. bending end of
No. 2 Position 3300 to 3000 R.P.M. control lever at
No. 3 Position 2900 to 2500 R.P.M. the spring anchor.
No. 4 Position 2400 to 1800 R.P.M. See Section 5, Fig. 16
Choke-A-Matic top speed range is 4000 to 3700 R.P.M. with standard
spring. (Top speed limit screw cannot be used).
ALUMINUM ENGINE MODELS 144200, 144400, 145200, 145400, 146400, 147400, 190400 (Cont'd.)

i

o
=

ALE-T)

Fig. 81

GOVERNED IDLE - FIG. 81

To adjust, first make final carburetor mixture
adjustments. Then place remote control in idle
position. Hold throttle shaft in closed position
with fingers, adjust idle speed screw to 1550
RPM. Release throttle. Set remote control to
1750 RPM. Loosen governed idle stop and
place against remote control lever. Tighten
governed idle stop.

Adjustable Spring Loaded Screw Type

Follow above procedure, turn screw until it )
contacts remote control lever. See Fig. 81. Fig. 83

ALUMINUM ENGINE MODELS 144700, 145700, 144700, 147700, 170700, 171700, 190700, 191700

10




GOV. CONTROLS & CARB. LINKAGE

Models 9, 14, 19, 23, 140000, 170000, 190000, 200000, 230000

TO INCREASE
SPEE

g 10
INCREASE

SETTING TOP SPEED - FIG. 86

TOP SPEED LIMIT NO LOAD Always set desired
SCREW POSITION TOP SPEED RANGE no load top speed at
None 4000 to 3500 R.P.M. pow&er }est t{y }aelnding

” end of control lever

No. 1 Position 3400 to 2900 R.P.M. at the spring anchor,
No. 2 Position ' 2800 to 2400 R.P.M. See Section 5, Fig. 16

- Choke-A-Matic top speed range is 4000 to 3000 R.P.M. with standard
spring. (Top speed limit screw cannot he used).

See Top Speed Limit Nlustration, Section 5, Fig. 16

ALUMINUM ENGINE MODELS 144700, 145700, 146700, 147700, 170700, 171700, 190700, 191700 (Cont'd.)

HIGH SPEED POSITION

T i)
' 2 1z
t o)
&
293) SPRING SETTING

Fig. 87

CAST IRON ENGINE MODELS 9, 14, 19, 23, 190000, 200000, 230000

N




GOV. CONTROLS & CARB. LINKAGE . _
Models 190000, 200000, 230000, 240000, 300000, 320000

- tic stop nut.

' REMOTE GOVERNOR CONTROL

Attach remote control casing and wire as
shown in Figure 93 or Figure 94. Do not
change the position of the small elastic
stop nuts. They provide for a governed
idle speed and protection against over-
speeding.

THUMB NUT ADJUSTMENT

Remove thumb nut and upper elastic stop
nut. Replace thumb nut and adjust to de-
sired operating speed. See Figure 95. Do
not change the position of the lower elas-
It provides protection
against overspeeding.

GOVERNED IDLE

All engines in Model Series 243400, 300400,
320400 and some Model Series 23D and
233400 engines use two governor springs
as shown in Figures 96 and 97. The short-
er spring keeps the engine on governor,
even at idle speed. If moderate loads are
applied at idle, the engine will not stall.

C—- INCREASE SPEED
THUMB MUT

ELASTIC
TGP NUT

ELASTIC
iTop
Nyt

Fig. $5

TO ADJUST FOR GOVERNED IDLE

First make final carburetor mixture adjust-
ments. Then place remote control in idle
position. Hold throttle shaft in closed
position and adjust idle screw to 1000
R.P.M. Relcase the throttle. With remote
control in idle positiofl,.adj ust upper elas-
tic stop nut to 1200 R.P.M. See Fig. 97.

-FIXED SPEED: ADJUST TO DESIRED

' OPERATING SPEED ,
REMOTE CONTROL: ADJUST NUT TO OBTAIN
1200 R.P.M. IDLE SPEED

ADJUST THIS NUT TO LIMIT TOP SPEED
; (NCT OVER 3800 R.P.M.)

IDLE SPEED SCREW

1790

Fig. 97

MODELS 190000, 200000, 230000, 240006, 300000, 320000

12




GOVERNORS
General & Speed Limits

Section 5
GOVERNORS

THE PURPOSE OF THE GOVERNOR IS TO
MAINTAIN WITHIN CERTAIN LIMITS, A
DESIRED ENGINE SPEED, EVEN THOUGH
THE LOAD MAY VARY.

AIR VANE GOVERNOR

The governor spring tends to open the throttle.
Air pressure against the air vane tends to close
the throttle. The engine speed at which these two
forces balance is called the governed speed. The
governed speed can be varied by changing
governor spring tension, Fig. 1, or changing
governor spring, Fig. 2.

Checking

Worn linkage or damaged governor springs
should be replaced to insure proper governor
operation. If spring or linkage is changed, check
and adjust TOP NOLOADR.P.M., Fig. 1 or check

TOP NO LOAD R.P.M., Fig. 2, with engine

assembled.

ENGINE NOT RUMNING EHGINE RUMMING

Fig. 1 — Air Vane Governor (Typical)

JUMNE 1981

MECHANICAL GOVERNOR

The governor spring tends to pull the throttle
open. The force of the counterweights, which are
operated by centrifugal force, tends to close the
throttle. The engine speed at which these two
forces balance is called the governed speed. The
governed speed can be varied by cl_aangmg
governor spring tension or governor spring. See
Fig. 3.

TO INCREASE SPEED

-]
3

D

& ‘
THROTTLE THROTTLE
_— OPElN CLOSING

COUNTERWEIGHTS -
OPENING

COUNTERWEIGHTS
CLOSED
EHGINE NOT RUNNING

ENGINE RUNNING

Fig. 3 — Mechanical Governor

GOVERNED SPEED LIMITS

To comply with specified top governed speed
limits, Briggs & Stratton supplies manufacturers
with engines using either calibrated governor
springs or an adjustable top speed limit.
Calibrated springs or an adjustable top speed
limit will allow no more than a desired top
governed speed when the engine is operated on a
rigid test stand at our own Factory. However, the
design of the cutter blade, deck, etc., can affect
engine speeds. Therefore, the top governed speed
should be checked with tachometer when the
engine is operated on a caompletely assembled
machine. If on a lawn mower, it should be
operated on a hard surface to eliminate cutting
load on the blade.




GOVERNOR .
Speed Limits & Repair

If 2 Service Replacement Engine is used, check
the top governed speed using a tachometer, with
the engine operating on a completely assembled
mower, t¢ be sure the blade tip speed will not
exceed 19,000 feet per minute. If necessary,
change the governor spring or adjust the top
speed limit device, so the engine will not exceed
the recommended speed, based on blade length as
. shown. See page 6 for adjustment procedure for
mechanical governor.

If a governor spring must be replaced, consult the
appropriate Illustrated Parts List. Choose the
proper governor spring by engine type number.
AFTER A NEW GOVERNOR SPRING IS
INSTALLED, CHECK ENGINE TOP
GOVERNED SPEED WITH AN ACCURATE
TACHOMETER.

Run engine at half throttle to allow the engine to
reach normal operating temperature before
measuring speed with a tachometer. To account
for tolerances, which may be required by
tachometer manufacturers, we suggest that the
top governed speed of the engine be adjusted at
least 200 R.P.M. lower than the maximum speeds
shown. .

Since blade tip speed is a function of engine
R.P.M., lower tip speeds require lower engine
speeds. .

The chart below lists various lengths of rotary
lawnmower cutter blades, and the maximum
blade rotational speeds, which will produce blade
tip speeds of 19,000 feet per minute.

BLADE MAXIMUM

LENGTH ROTATIONAL R.P.M.
187 4032
197 3820
20" 3629
21" 3456
22" 3299
23" - 3135
24" 3024
25" 2903
26" 2791

NOTE: For correct no load R.P.M. by model and
type, see engine sales manual, Note column.

MECHANICAL GOVERNOR
MODELS N, 6, 8 (CAST IRON)

| Disassembly

Loosen the two mounting screws to remove
governor housing. The cup can be pulled off the
governor gear and the gear will slide off the shaft. .
See Fig. 4. To disassemble the governor crank,
drive the roll pin out at the end of the governor
lever; remove the governor crank bushing. Then
pull governor crank out of the housing.

ROLL PIN GOYERNOR LEYER

GOVERNOR
GEAR

EX -]

Fig. 4 — Governor Housing and Gear Assembly

Re-Assenibly

To assemble the governor crank, bushing and
lever to the housing, push the governor crank,
lever end first, into the housing. Slip the bushing
onto the shaft; then thread the bushing into the
housing and tighten securely. Place the lever on
the shaft with the governor crank in the position
shown in Fig. 5. Place the governor gear on shaft
in cylinder. Place gasket on governor housing:
then assemble governor housing to the cylinder
and tighten in place with two mounting screws.

BUSHIKG

ROLL PIK

Fig. 5 — Install Crank and Lever




Adjustment

There is no adjustment between governor lever

and governor 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. 6. In general,
the cioser to the pivot end of the lever, the smaller
the difference between load and no ioad engine
speed. The engine will begin to “‘hunt’ if the
spring is brought too close to the pivot point. The
further from the pivot end, the less tendency to
“hunt” but the greater the speed drop with
increasing load. If the governed speed is lowered,
the spring can usually be moved closer to the
pivot. The standard setting is shown in Fig. 6.

GOVERNORS
Repair & Adjustment

THRUST

SPEED 2557
ADJUSTIMG

VA - o\ E/ /
LOCKING SCR

Fig. 6 — Mechanical Governor Linkage

MECHANICAL GOVERNOR -

MODELS 6B, 8B, 60000, 80000, 140000
(ALUMINUM)

Disassembly

To service governor, remove crankcase cover.
Loosen the screw on the governor lever and pull
lever from governor crank. Loosen the two
mounting screws to remove gear housing. See
Fig. 7. As the housing is removed. the governor
gear will slip off the shaft. There is a steel thrust
washer on the shaft between the gear and the
governor housing.

Fig. 7 — Mechanical Governor Parls

To remove governor lever shaft, remove roll pin
and washer. Unscrew governor lever shaft by
turning clockwise. Remove governor lever shaft.
Fig. 7.

Re-Assembly

Push governor lever shaft into crankcase cover,
with the threaded end in. Assemble the small

- washer on the inner end of the shaft, then screw

the shaft into the governor crank follower by
turning the shaft counterclockwise. Tighten
securely. Turn the shaft until follower points
down as illustrated, Fig. 8. Place the washer on
the outside end of the shaft. Install roll pin. The
leading end of the pin should just go through the

"shaft so the pin protrudes from only one side of the

shaft.

Fig. 8 — Assembling Mechanical Governor

Place the thrust washer and then the governor
gear on the shaft in the gear housing. Hold
crankcase cover in a vertical (normal) position
and then assemble the housing with gear in
position so that the point of the steel cup on the
gear rests against the crank follower. Tighten
housing in place with two mounting screws. See
Fig. 8. : :

Assemble the governor lever to the lever shaft
with lever pointing downward at about a 30°
angle. Adjustment will be made later when
carburetor linkage is assembled.
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Adjustment

With erankcase cover, carburetor and all linkage
installed, loosen screw holding governor lever to
governor shaft. Place throttle in high speed
position. Hold throttle in this position and with a
screwdriver turn governor shaft COUNTER-
CLOCKWISE as far as it will go. Tighten screw
holding governor lever to governor shaft to 35-45
in. lbs. torque (.4-.52 mkp, 4.0-5.0 Nm) . See fig. 9.
Before starting engine, manually move governor
linkage to check for any binding. Correct any
binding in linkage or carburetor.

TO INCREASE

GOVERNOR SHAFT

NOTE: Later models have a spacer between
governor shaft assembly and bushing.

Adjustment

L.oosen screw holding governor lever to governor
shaft. Place throttle in high speed position. Hold
throttle in this position and with a screwdriver
turn governor shaft COUNTERCLOCKWISE as
far as it will go. Tighten screw holding governor
lever to governor shaft to 35-45 in. 1bs. torque (.4-
.52 mKkp, 4.0-5.0 Nm). See Fig. 9. Before starting
engine, manually move governor linkage to
check for any binding.

NOTE: If governor bushing is replaced it should
be finish reamed to .239-.2385 (6.07-6.05 mm) after
installation using Stanisol or kerosene as
Iubricant. :

MECHANICAL GOVERNOR
ALUMINUM MODELS 94000
The mechanical governor used on Model Series

94000 is illustrated in Fig. 10. The governor gear is
part of the oil slinger.’

L] 3035

Fig. 9 — Governor Adjustment

MECHANICAL GOVERNOR
CAST IRON MODELS

9, 14, 19, 190000, 200000, 23, 230000,
240000, 300000, 320000

Disassembly

To service, remove engine base. Remove the
cotter key and washer from outside end of
governor shaft. Remove governor crank from
inside the crankcase. Governor gear slides off the
shaft.

Re-Assembly

Assemble the governor gear and cup assembly on
shaft protruding on inside of cylinder. Then insert
governor shaft assembly through bushing from
inside of cylinder. Assemble governor lever to
governor shaft loosely.

GOVERNOR
LEVER

iy

b

Fig. 10 — 94000 Governor

Disassembly

Before governor can be serviced, it is necessary
to remove engine sump. To remove governor
shaft, remove lever adjusting screw, Fig. 10 and
loosen lever clamp screw, Fig. 10. Slide off clamp.
Lift governor lever up to release slot in governor
shaft and slide governor shaft out of bushing. If oil
slinger and governor gear assembly interferes,
remove, '




Re-Assembly

Insert governor shaft into govérnor bushing from
.inside cylinder. Then slide governor lever on
governor shaft and slide lever down onto shaft
slot. Slide on lever clamp and start screw in
adjusting slot on clamp. Torque lever clamp
screw to 15 in. 1bs. (.17 mkp, 1.7 Nm}. Install oil
slinger and governor gear assembly, sump
gasket and oil sump. Place non-hardening sealant
on screw “A” Fig. 11, and tighten all sump
SCrews.

- GOVERNORS
Repair & Adjustment

Fig. 11 - Sealant on Screw

Adjustment

Loosen lever adjusting screw, Fig. 10. While
holding governor lever and governor clamp to the
left (counterclockwise), tighten lever adjusting
screw to 15 in. lbs. (.17 mkp, 1.7 Nm).

Replacement, Governor Shaft Bushing

When a new governor shaft bushing is pressed in,
it should be pressed in until 1/16” (1.58 mm)
extends out from crankecase. Finish ream with
19058 reamer using Stanisol or kerosene for
lubricant.

installation, Governor Spring

Hold governor spring as shown in Fig, 12 with
open end of small loop down. Hook large loop in
throttle link loop as shown in Fig. 12 and pull loop
toward throttle lever until end of spring loop

snaps on. Hook small loop in throttle control lever

as shown in Fig. 13.

Fig. 13 — Governor
Spring Instalied

Fig. 12 — Installing
Govemor Spring

100000, 130000, 140000, 170000, 190000,
220000 and 250000 (Aluminum Cylinders)

Disassembly

The governor used on the horizontal shaft models
is illustrated in Figs. 14 and 16. The governor used
on the vertical shaft models is incorporated with
the oil slinger. Figs. 15 and 16.

The only disassembly necessary is removing the
governor assembly as one unit from the shaft on
the crankcase cover on horizontal models. On
vertical shaft models, it is removed as part of the
oil slinger. Further disassembly is unnecessary.

THROTTLE

CARBURETOR LINK blArUAL
GOYERNOR
o CONTRAL
GOVERNOR LINK
CAM

GOVERNOR GEAR

a 4ré GOYERMOR LEYER

5 GOYERNOR SPRING

353

Fig. 14 — Horizontal Shatt
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GOVERMOR
ADJUSTING

= LINK
|~ CAM GEAR

GOYERNOR
BRACKET
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LEvER 2 -’ ¥ Lever

COvERNGR Pig "B .t SOVERHOR

SHAFT
)
@}
GOVERNOR GEAR

Flg. 16 — Large Aluminum Engines
Re-Assembly

On horizontal crankshaft models, the governor
rides on a short stationary shaft and is retained by
the governor shaft, with which it comesin contact
after the crankcase cover is secured in place.
Press governor cup against crankcase cover to
seat retaining ring on shaft, prior to installing
crankcase cover. It is suggested that the
assembly of the crankcase cover be made with
the crankshaft in a horizontal position. The
governor shaft should hang straight down
parallel to the cylinder axis. Fig. 17. If the
governor shaft is clamped in an angular position,
pointing toward the crankcase cover, it is

possible for the end of the shaft to be jammed into .

the inside of the governor assembly, resulting in

broken parts when the engine is started. Afterthe

crankcase cover and gasket are in place, install
cover screws. Be sure that screw “'A,"" Fig, 19,
has nonhardening sealant on threads of screw.
Complete installation of remaining governor
linkages and carburetor and then adjust governor
shaft and lever.

On vertical crankshaft models the governor is
part of the oil slinger and is installed as shown in
Fig. 18. Models 100900 and 130900 use spring
washer as shown in Fig. 18. Before installing
sump be sure that governor cup is in line with
governor shaft paddle. Install sump cover and
gasket being sure screw ‘A’ Fig. 19 has
nonhardening sealant on threads. }

Fig. 18 — Shows Spring on Camshaft after Govemoris
" Installed. Models 100900 and 130900 Only.

NOTE: Onright angle auxiliary drive power take
off models, screw A" does not need sealant but
the four screws holding the gear sump cover do
need sealant. See insert, Fig, 19.

Fig. 19 — Sealant on Screw “A”




Complete installation of remaining governor
linkages and carburetor and then adjust governor
shaft and lever, _

NOTE:; If governor bushing is replaced it should
be finished reamed to .2435-.2410 (6.18-6.12 mm)
for 1/4” (6.35 mm) or with 19058 reamer for 3/16"
(4.76 mm)} governor shaft,

Adjustment

Loosen screw holding governor lever to governor
shaft. Place throttle in high speed position. While
holding throttle in this position and with a
screwdriver turn governor shaft clockwise as far
as it will go. Tighten screw holding governor lever
to governor shaft to 35-45in. 1bs. (.4-.52 mkp or 4.0-
5.0 Nm) torque. See Fig. 20.

Before starting engine, manually move governor
linkage to check for any hinding.

{MIGH SPEED POSITION
THROTILE LE‘ER_\
AGAINST STOP

CONTROL IM HIGH SPEED

GOYERHOR
GEAR

GOYERNCR
LEVER

ERMOR

GUYERMOR CEAR

Fig. 20 — Adjust Governor
MECHANICAL GOVERNOR —
ADJUSTING TOP NO LOAD SPEED
ALUMINUM MODELS 100200, 130200,
170000, 190000, 220000, 250000
(Except 253400)

—

HOLE IN
CONTROL 80X

10
INCREASE
SPEED

GOVERNORS
Speed Setting

Fig. 21 — Setting Top No Load Speed

1. Set control lever to maximum speed position,
with engine running. see Fig. 20.

2. Use tool 19229 to bend spring anchor tang to get
desired top speed. See Fig. 21. To make own
tool, see Fig. 22.

=3
o

—ré
®

i D C 7T SridL

Fig. 22 — Tang Bending Tooi

To adjust governed idle refer to Section 4,
Governor Controls and Carburetor Linkages.

ADJUSTING MECHANICAL GOVERNOR
MODEL SERIES 253400

On Model Series 253400, governor adjustments
are the same except top governed speed. To set
top governed speed, turn screw ‘A’ in to
decrease or out to increase R.P.M. Refer to
Engine Sales Manual, Note celumn for
recornmended governed R.P.M. See Fig. 23.
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MODEL SERIES 190000, 200000, 230000,
300000, 320000 (Cast iron Cylinders)

For fixed speed operation, locsen lower stop nut.
Adjust top stop nut to obtain top no load governor
R.P.M. as shown in Engine Sales Manual, Note
column. Tighten lower stop nut. Fig. 24.

For remote control operation, adjust lower stop
- nut to obtain top no load governed R.P.M. as
specified in the Engine Sales Manual, note
column. Fig. 24,

To adjust governor idle refer to Section 4,
Governor Controls and Carburetor Linkages.

/FIXED SPEED: ADJUST TO DESIRED
OPERATING SPEED

REMOTE CONTROL: ADJUST NUT TO OBTAIN
: 1200 R.P.M. IDLE SPEED

_ADJUST THIS NUT TO LBWIT TOP SPEED
” (NOT OVER 3800 R.P.M.)

IDLE SPEED SCREW

37190

b. 3600 R.P.M., 60 cycle or 3000 R.P.M., 50 cvcle
generators — Push speed adjusting nut in and
up to release spring tension, Fig. 25. Start
engine and pull out on speed adjusting nut. Set
engine speed to 4600 R.P.M. by bending
governor tang, Fig. 21. With engine still
running, return speed adjusting nut to siot and
turn nut to obtain 2700 R.P.M., 60 cycle, or 3100
R.P.M., 50 cycle, no load.

MODEL SERIES 140000, 170000, 190000,
22q0q0, 250000 (Aluminum Cylinders)

a. 1800 R.P.M., 60 cycle or 1500 R.P.M,, 50 cycle
generators — Push speed adjusting nut in and
up to release spring tension, Fig. 25. Start
engine and pull out on speed adjusting nut. Set
engine speed to 2600 R.P.M. by bending
governor tang, Fig, 21. With engine still
running, return speed adjusting nut to slot and
turn nut to obtain 1875 R.P.M., 60 cycle or 1600
R.P.M., 50 cycle, no load.

b. 3600 R.P.M., 60 cycle or 3000 R.P.M., 50 cycle
generators — Push speed adjusting nut in and
up to release spring tension, Fig. 25. Start
engine and pull out on speed adjusting nut.
Set -engine speed to 4200 R.P.M. by bending
governor tang, Fig. 21. With engine still
running, return speed adjusting nut to slot and
turn nut to obtain 3700 R.P.M., 60 cycle or
3100 R.P.M., 50 cycle, no load.

Fig. 24

OBTAINING CLOSER GOVERNING
(Generator Applications Only)

Governor regulation to within two cycles of either
60 or 50 cycles can be obtained if the following
procedure is done:

MODEL SERIES 100000, 130000

a. 1800 R.P.M., 60 cycle or 1500 R.P-M., 50 cycle
generators — Push speed adjusting nut in and
up to release spring tension, Fig. 25. Start
engine and pull out on speed adjusting nut to
the maximum length of travel. Set engine
speed to 2800 R.P.M. by bending governor
tang, Fig. 21. With engine still running, return
speed adjusting nut to slot and turn nut to
obtain 1875 R.P.M., 60 cycle, or 1600 R.P.M.,
50 cycle, no load.




COMPRESSION

Briggs & Stratton does not publish any com-
pression pressures, as it is extremely difficult to
obtain an accurate reading without special
equipment.

It has been determined through extensive testing,
a simple and accurate indication of compression
can be made as follows:

Spin the flywheel counterclockwise (flywheel
side) against the compression stroke, a sharp
rebound indicates satisfactory compression.
Slight or no rebound indicates poor compression.,

Loss of compression will usually be the result of
the following:

1. The cylinder head gasket blown or leaking.
2. Valves sticking or not seating properly.

. Piston rings not sealing, which would also
cause the engine to consume an excessive
amount of oil.

Carbon deposits in the combustion chamber
should be removed every 100 to 300 hours of use
{more often when run at a steady load), or
whenever the cylinder head is removed.

Remove Cylinder Head and Shield

Always note the position of the different cylinder
head. screws so that they may be properly re-
assembled. If a screw is used in the wrong
position, it may be too short and not engage
enough threads. It may be too long and bottom on
a fin, either breaking the fin, or leaving the
cylinder head loose.

CYLINDER HEAD TORQUE PROCEDURE

Assemble the cylinder head with a new head
gasket, eylinder head shield. screws and washers
in their proper places. (A graphite grease or part
no. 93963 should be used on aluminum cylinder
sCcrews.}

i
SeCtion 6
COMPRESSION

COMPRESSION
Cylinder Head

Do not use a sealer of any kind on gasket. Tighten
the screws down evenly by hand. Use a torque
wrench and tighten head bolts in the sequence
shown, Fig. 1, and to the specified torque in Table
1.

Do not turn one screw down completely before the '
others, as it may cause a warped cylinder head.

ALUMINUM CYLINDER ENUINES
{14 CU. IN. AND LEES) ~
LONG BCREWS IN THESE ALUMINUM CYLINDER ENGINES
I HOLES

(17,19, 22 AND 2% CU. M)

MODELS 2). 2130000
240000 - 300000 - 320006

MODELS 9.14.1%-
130000 - 200000

Fig. 1 — Cylinder Heads
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TABLE NO. 1
CYLINDER HEAD TORQUE

BASIC MODEL SERIES

ALUMINUM CYLINDER

inch Meter Newton
Pounds Kilopond Meter

6B, 60000, 8B, 80000, 82000, 92000, 94000, 110000,
160000, 136600 '

140 1.61 15.82

140000, 170000, 190000, 220000, 250000

165 1.90 18.65

CAST IRON CYLINDER

Inch Meter Newton
Pounds Kilopond Meter

56, N,8 9

140 1.61 15.82

14

165 1.99 18.65

19, 190000, 200000, 23, 230000, 240000, 300000, 320000

190 2.19 21.47

To Remove Valves

Fig. 2 shows the three methods used t{o hold the
valve spring retainers. To remove types shownin
Illus. 1 and 2, use 19063 compressor; adjust jaws
until they just touch the top and bottom of the
valve chamber. This will keep the upper jaw from
slipping into the coils of the spring. Push the
compressor in until the upper jaw slips over-the
upper end of the spring. Tighten the jaws to
compress the spring. Fig. 3. Remove collars or
pin and lift out valve. Pull out compressor and
spring. Fig. 4.

|~ |~s L

2e47-12
Hi. 1 n. 3
Fig. 2 — Valve Spring Retainers

Fig. 3 — Removing Spring

To remove valves using retainers, Fig. 2, Illus. 3,
slip the upper jaw of 19063 compressor over the
top of the valve chamber and lower jaw between
spring and retainer. Compress spring. Remove
retainer, Pull out valve. Remove compressor and
spring. Fig. 5.

\ -,

0ld 19063 valve spring compressors can be
modified by grinding as shown in Fig. 6.

GRIND OFF 1732 (5.5 mm) .

PORTION 0N O |

INDICATED - ‘
BY DOTTED 1-1/8" (28.6 mm)

LINES e . O -@-—-. O
g, S——

*Tmm) T

FaPe

Fig. 6 — Modified #19063 Compressor
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TABLE NO. 2

VALVE TAPPET ;CLEARANCE
MODEL SERIES INTAKE | EXHAUST
ALUMINUM MAX. MIN. MAX. MIN.
CYLINDER Milli- o | MIlli- Milli- M-
Inches | meter | Inches | meter | Inches | meter | Inches | meter
6B, 60000, 8B, 80000, !
82000, 92000, 94000, ! _
100000, 110000, 1306000, 007 0.18 .005 \ 0.13 011 0.28 .009 0.23
140000, 170009, 190000, ;
220000, 250000 I
Milli- | Milli- Milil- Milli-
CAST IRON CYLINDER | Inches | meter | Inches | meter | Inches | meter { Inches | meter
56 8N,9, 14,19, e |
190000, 200000 .009 0.23 007 0.18 .0l6 0.41 014 0.36
23, 230000, 240000, |
300000, 320000 .609 0.23 007 | 0.18 019 0.48 017 0.43

To Reface Valves and Seats

Faces on valves and valve seats should be
resurfaced with a valve grinder or cutter, to an
angle of 45°. NOTE: SOME ENGINE MODELS
HAVE A 30° INTAKE VALVE AND SEAT. Valve
and seat should then be lapped with a fine lapping
compound to remove grinding marks and assure
a good seat. Valve seat width should be 3/64" to
1/16” (1.19-1.58 mm). Fig. 7. If the seat is wider, a

narrowing stone or cutter should be used. If either .

the seat or valve is badly burned, it should be
replaced. Replace valve if margin is 1/64" (0.4
mm) or less after refacing. Fig. 7.

1/32" 3/64" TO 1/16" 45° OR
(.8 mm) (1.2 mm TO 1.6 mm I?,
FIT FOR USE

1/64"
(-4 mm}
DISCARD

VALVE SEAT
DIMENSION

MARGIN ALL EXHAUST 45°

INTAKE 30° OR 45°

Fig. 7 — Valve and Seat Dimensions

To Check and Adjust Tappet Clearance

Insert the valves in their respective positions in
the cylinder. Turn the crankshaflt to top dead
center, end of compression stroke. Both valves
are now ‘closed.. Then check clearance on the
intake and exhaust valves with feeler gauge. See
Table 2. Grind off the end of the valve stem if
necessary, to obtain proper clearance.

CAUTION: Piston MUST be at top dead center at
the end of compression siroke to assure both
valves being closed.

NOTE: Check clearance cold.

To Install Valves

Some engines use the same spring for intake and
exhaust side, while others use a heavier spring on
the exhaust side. Compare springs before
installing.

If retainers are held by a pin or collars, Fig. 2,
Illus. 1 and 2, place valve spring and retainer (and
cup on Model Series 9, 14, 19, 20, 23, 24 and 32) into
valve spring compressor 19063. Compress the
spring until it is solid. insert the compressed
spring and retainer (and cup when used) into the .
valve chamber. Then drop the valve into place,
pushing the stem through the retainer. Hold the
spring up in the chamber, and the valve down.
insert the retainer pin with a needle nose pliers or
place the collars in the groove in the valve stem.
Lower the spring until the retainer fits around the
pins or collars, then pull out the spring
compressor. Fig. 3. Be sure pin or collars are in
place.

If self-lock retainer, Fig. 2, Illus. 3, is used,
compress retainer and spring with compressor
18063. Large diameter of retainer should be
toward front of valve chamber. Fig. 8. Insert
compressed spring and retainer into valve
chamber. Drop the valve stem through larger
area of retainer slot and move the compressor so
as to center the small area of the valve retainer
slot onto the valve stemn shoulder. Release the
spring tension and remove the compressor.
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NOTE: Apply “LED-PLATE” or Part No. 93963
[ubricant to valve stems and guides before
installing. Be sure that no “LED-PLATE” or
Part No. 83963 is on the ends of the valve stems or
tappets.

Fig. 8 — Installing Valves
Valve Guides

Models 5, 6, 8, 6B, 60000, 8B, 80000,
82000, 92000, 94000, 100000,
110000, 130000

If the flat end of valve guide plug gauge 19122 can
be inserted into the valve guide for a distance of
5/16" (7.94 mm), the valve guide is worn and
should be rebushed in the following manner.
Fig. 9.

MG
GAUIE
MARK
PILOT BUSHING ARK
(e}
= f
> REPLACEMENT
= BUSHING =
PILOT OF i
counteraore [ AlF)
REAMER 2, o
(19084) 7l
1 s
b
1 n. 2

FINIEH
BUSHING _REAMER] |
DRIVER

(19085)

n. 4 n. s
Fig. 9 — Bushing Valve Guides

Place pilot of counterbore reamer no. 19064 in
valve guide, Fig. 9, Illus. 1. Install pilot bushing
19191 over counterbore reamer and lower pilot

_ bushing to rest in valve seat. Hold replacement

valve guide bushing 63709 on top of pilot bushing
next to reamer. Make a mark on reamer 1/16"
{1.59 mm) above top of replacement bushing, Fig.
9, Illus. 2.

Ream out valve guide until mark on counterbore
reamer is level with top of pilot, Fig. @, Illus. 3.
{Lubricate reamer with kerosene or equivalent
lubricant.)

Place replacement bushing in reamed-out hole,
Fig. 19. Press replacement bushing down until it
is flush with the top of the hole with valve guide
bushing driver 19065, Fig. 9, Illus. 4.

Finish ream the replacement bushing with a

valve guide bushing finish reamer 19066, Fig. 9,
IMlus. 5. (Lubricate reamer with kerosene or
equivalent lubricant.) .

NOTE: It isusually not necessary tobush factory
installed brass valve guides. However, if bushing
is required, DO NOT REMOVE ORIGINAL
BUSHING — follow standard procedure outlined.

Models 9, 14, 19, 23, 140000, 170000,
190000, 200000, 220000, 230000,
240000, 250000, 300000, 320000

Checking Valve Guide Wear

If the flat end of valve guide plug gauge no. 19151
can be inserted into the valve guide for a distance
of 5/16" (7.9 mm) the guide is worn and should be
rebushed in the following manner. Fig. 9, Illus. 1.

Removing Valve Guide Bushings Using

Kit 19232 (Aluminum Engines)

To remove factory or field installed guide
bushings on aluminum engines, rotate nut no.
19239 up to head of 19238 puller screw. Center
washer on valve seat. (Larger washer may be
required on some model intake seats.} Lubricate
cutting surface of screw and inside of guide

. bushings with Stanisol or kerosene. Insert screw

19238 thru washer 19240, centering washer on
seat. See Fig. 10. Use 3/4" socket to turn screw
clockwise to a depth of 1/4” (6.5 mm) or until
bushing starts to turn — and —STOP. While
holding screw stationary, turn nut down onto
washer until bushing is free.




Repairing Worn Aluminum or
Sintered Iron Guides

Place piloted counterbore reamer, 19231, into
worn guide. Slide reamer guide, 19234, down
shank of 19231 and center on valve seat, Fig. 9,
Illus. 2. Place bushing 231218 next to reamer on
reamer guide, Fig. 9, Illus. 2, and mark reamer
1/16” (1.6 mm) above bushing.

Use Stanisol or kerosene to lubricate reamer
while turning clockwise. Continue reaming until
mark on reamer is flush with top of reamer guide
bushing, 1-1/32" (26.19 mm), Fig. 9, Illus. 3.

Installing Replacement Bushing

Clean out all chips. Place grooved end of service
bushing, 231218, into valve guide, Fig. 9, Illus. 4.
Use bushing driver, 19204, to press bushing into
guide until flush with top of guide or until it

bottoms. Place reamer guide bushing, 19234, on .

valve seat and slide finish reamer, 19233, thru
center of bushing. Fig. 9, Illus. 5. Use Stanisol or

kerosene as lubricant while turning reamer |

clockwise, Continue reaming until reamer enters
tappet chamber. After reaming is done, continue
to turn reamer clockwise while removing. Clean
out all chips before reassembling engine.

Repairing Worn Valve Guides
Using 19183 Reamer and
Reamer Guide Bushing 19192

Place piloted counterbore reamer, 19183 into
worn guide. Slide reamer guide bushing, 19192,
down shank of reamer and center in valve seat,
Fig. 9, Illus. 2. Slide replacement bushing, 230655,
next to reamer shank on reamer guide bushing.
Mark reamer 1/16” (1.6 mm) above bushing Fig.
9, Illus. 3. Use Staniscl or kerosene to lubricate
reamer while turning clockwise. Continue
reaming until mark on reamer is flush with top of
bushing. DO NOT REAM THROUGH THE
WHOLE GUIDE. Contihue to turn reamer
clockwise while withdrawing reamer.

COMPRESSION
Valve Guides & Seat Inserts

installing Replacement Bushing 230655

Clean out all chips. Press in valve guide bushing,

230655, using bushing driver, 19204, until flush

with top of guide or until it bottoms. Fig. 9, Illus. 4.

The bushing 230655 is finish reamed to size at the
factory, no further reaming is necessary, and a
standard valve can be used.

NOTE: Cast iron engines use sintered (gray
colored) valve guide bushings. DO NOT RE-
MOVE THESE BUSHINGS. See reaming valve
guide (230655 or 231218 bushing) to install service
brass bushings.

CAUTION
alve seating should be checked after bushing the
uide, and corrected if necessary by refacing the;
gat,

Valve Seat Inserts

Cast iron eylinder engines are equipped with an
exhaust valve seat insert which can be removed
and a new insert installed. The intake side must
be counterbored to allow installation of anintake
valve seat insert. Fig. 12, 13 & 14.

CUTTER SHANK

CUTTER

2EF95 -47

Fig. 12 — Inserting Cutter Shank
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Valve Seat Inserts

Flg. 14 — Counterboring for Valve Seat

Aluminum alloy cylinder models are equipped
with inserts on exhaust and intake side. See Table

Fig. 13 — Inserting Pilot

3.
TABLE NO. 3
VALVE SEAT INSERTS
| INSERT #
INTAKE EXHAUST | EXHAUST PULLER PULLER
BASIC MODEL SERIES | STANDARD | STANDARD | STELLITE | ASSEMBLY NUT
ALUMINUM CYLINDER
: 19140 Ex.
¢B, 8B 211291 211291 210452 19138 Lol Te
| R : 19140 Ex.
60000, 80000 210879 211291 210452 19138 19182 I
82000, 92000, 94000, 110000 210879 211291 210452 19138 19140 Ex.
19182 In.
19182 Ex.
100000, 130000, 131000 211787 211172 211436 19138 e X
140000, 170000, 190000 211661 211661 " 2109407t 19138 19141
251000 211661 211661 210940 19138 19141
220000, 252000, 253000 261463 211661 210940
CAST IRON CYLINDER '
5.6, N - 63838 21865 19138 19140
8 © 210135 21865 19138 19140
9 . 63007 63007 19138 19139
14, 19, 190000 21880 21880 21612 19138 19141
200000, 23, 230000 21880 21880 21612 19138 19141
240000 21880 21612 21612 19138 19141
300000, 320000 21612 21612 19138 19141

*211291 used before Serial No. 5810060 ~ 210808 used from Serial No. 5810060 to No. 6012010.
#Includes puller and no. 19182, 19141, 19140 and 19139 nuts.
TtBefore Code No. 7101260 replace cylinder.
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To Remove Valve Seat Insert

!

i

E

Use valve seat puller 19138 as shown in Fig. 15, i
and select the proper puller nut. See Table 3. Be

sure the puller body does not rest on the valve seat !

insert. Fig. 16. Turn the 5/16" bolt with a wrench |

until insert is pulled out of the cylinder. Fig. 16. }

!

|

f

[

f

|

\\\\

WRENCH

EXHAUST
VALVE
{NSERT

: Fig. 16 — Inserting Valve Seat Puller

NOTE: On aluminum alloy cylinder models, it
may be necessary to grind the puller nut until the
edge is 1/32" (0.8 mm) thick in order to get the
puller nut under the valve insert. Fig. 16.

Fig. 15 — Remaoving Valve Seal

TABLE NO. 4
VALVE SEAT INSERT AND COUNTERBORE TOOLS

COUNTERBORE i CUTTER & INSERT
BASIC MODEL SERIES CUTTER | SHANK DRIVER PILOT DRIVER
ALUMINUM CYLINDER |
6B, 8B : 19126 19136
60000, 80000 ! 19126 19136
82000, 92000, 94000 l 19126 19136
100000, 130000 . 19126 19136
140000, 170000, 190000 19127 19136
CAST IRON CYLINDER F
56 N 19133 - 19129 19126 19136
8 19132 19129 19126 19136
9 19132 . 19129 19127 19136
14, 19, 190000 19131 © 19129 19127 19136
200000, 23 19131 19129 19127 19136
230000, 240000 19131 ' 19129 19127 19136
300000, 320000 19127 19136
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Valve Seat Inserts

To Drive in New Valve Seat Insert

Select the proper valve seat insert and the correct

- pilot and driver according to Table 3 & 4. You will
note that one side of the seat insert is chamfered
at the outer edge. This side should go down into
the cylinder..

Insert the pilot into the valve guide. Then drive
the valve insert into place with the driver, as
shown in Fig. 17. The seat should then be ground
lightly and the valves and seats lapped lightly
with grinding compound. Clean thoroughly.
NOTE: Aluminum alloy cylinder models. Use the
old insert as a spacer between the driver and the
new insert. Drive new insert until it bottoms. Top
of insert will be slightly below cylinder head
gasket surface. Then peen around-the insert as
shown in Fig. 18.

To Counterbore Cylinder for Intake Valve
Seat Cast iron Cylinder Modeis

These models must be counterbored to allow
installation of the intake valve seat insert. Select
proper seat insert, cutter shank, counterbore
cutter, pilot and driver according to Table 4.

Insert pilot in intake valve guide. See Fig. 19.
Assemble correct counterbore cutter to cutter
shank as shown in Fig. 20.

Counterbore the cylinder by hand until stop on
cutter touches the top of the cylinder. Fig. 21. Do
not force the cutter to one side or it will cut
oversize. Blow out all chips. Use knock out pin
19135, to remove cutter from cutter shank.

/

Fig. 17 — Driving in Valve Seat

1, LOOSE VALYE SEAT |  1.PEEH OVER EOGE AROUND
AN BE TURNED OR ENTIRE INSERT
MOVED UP OR
DOWN. CHECK
WITH FEELER

2.u38 CENTE
" EQUALLY 3P,

™

Fig. 19 — Inserting Pilot

R PUNCH
: —
e *‘\@
(@)
Ne_
NOTE: Replace Cylinder if a .005" {0.13 mm) Feeler

Gauge enters belween Valve Seat and
- Cylinder.

Fig. 18 — Peening Valve Seat

CUTTER SHANK

CUTTER

AN

Fig. 20 — Inserting Cutter Shank
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Stellite® Valves & Rotators
TPRING <. RETATOR

ROTATOR

VAR
SPRING < ‘0 '
T3 j RETAINERS
VALVE (o)

b—CUTTER THAR

Slandard Valve and Rotocap

RETAINER ~
. b 755578 - @“’—PIN
_ VALVE
: D

Fig. 21 — Counterboring for Valve Seat

@ T3 28821

1T 26738 J1)

Valves, Valve Conversions \

The life of a valve is considered to be the periodof
time the valve will operate before repair or
replacement is necessary. The life of a standard ‘ _

exhaust valve is often shortened because of ‘ L) 28788 1)
burning, which occurs when pieces of combustion
deposit lodge between the valve seat and valve | Steliite® Valve Only
face, preventing the valve from closing
completely. This is most likely to occur on
engines which are operated at constantspeedand |
constant load, for long periods of time. Exhaust
valve life can be extended by using:

3
{

1. A Rotocap (Valve Rotator), which turns the | ROTATOR
r

exhaust valve a slight bit on each lift, wiping
away any deposits which tend to lodge between SPRING - %J RETAINERS
the valve face and seat, or, |
. v Stellite® valve and Rotocap
2. A Stellite® Exhaust Valve which has a greater Use Table 5 below, Table 6on page 10 or Table 7on
resistance to heat. ' page 11 for Part Numbers, '
TABLE NO. 5
STEFLITEQ VALVE AND ROTOCAP CONVERSION
! ROTOCAP ONLY CONVERSION
STELLITE® |
BASIC MODEL SERIES VALVE | SPRING | ROTOCAP | RETAINER PIN
ALUMINUM CYLINDER :
60000*, 80000*, 82000%, 92000*, 94000 260443 ‘[ 26826 292259 230127 230126
100000, 130000 260860 | 26826 292259 230127 230126
140000, 170000, 190000, 200000, 250000 390420 | 26328 292260 93630
CAST IRON CYLINDER
.14, 19, 1900008, 200000 26735 26828 292260 63283
23, 230000 261207 26828 292260 68283
240000, 300000, 320000 261207 26828 292260 68283 (Stellite® Std.)

*To use Rotocap only #26973 standard valve must bfe used.
NOTE: Rotocap not used with LP Gas on 6, 8§ and 10 cu. in. engine.

3
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TABLE NO. 6
TO CONVERT FROM STANDARD EXHAUST VALVE
TO STELLITE® EXHAUST VALVE WITH VALVE ROTATOR 4
REMOVE ADD
”('30[."5'- Standard ' Stellite® |
eries Exhaust | Retainer | Spring | Exhaust | Rotator | Retainer | Spring Pin
Valve - Valve
60000m 230127
s0000. 296676 893312 26478 260443 292259 (Sleeve 26826 230126
90000m Type)
1000008 _ 230127
211119 93312 26478 260860 292259 (Sleeve 26826 230126
130000m
Type)
1700000 ® Pée'ﬁe Reuse Reuse %el;?te Reuse
130000s m 390419 Ret zfl)illlers Spring 390420 Rotator Ret .'fin ers Spring | Not Used
*
400000 (93630) (26828) (292260) (93630) {26828)
220400 )
221400+% Stellite® Exhaust Valve and Seat
250000% With Rotator Standard
420000«
68293 Reuse
200000 23835 | (Collar | 65906 26735 292260 | p Split 26828 | Not Used
Type) etainers
{68283)
68293 };e‘]‘iste
233000 23923 {Collar 65906 261207 292260 R tp' 26828 Not Used
Type) etainers .
(68283)
243000+
300000% Stellite® Exhaust Valve and Seat
220000+ Wlth Rotator Standal’d

wSome standard with Stellite® exhaust valve and seat with valve rotator. Stellite® valves are usually
marked “TXS’" on head.

sValve rotator standard with standard exhaust valve.
*Standard with Stellite® exhaust valve and seat with valve rotator.

NOTE: APPLY BRIGGS & STRATTON PART NO. 93963 “VALVE GUIDE LUBRICANT” TO VALVE STEMS
AND GUIDES BEFORE INSTALLING VALVES ESPECIALLY WHEN OPERATING WITH LP FUEL OR

NATURAL GAS..

10
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TABLE NO. 7

TO CONVERT FROM STELLITE®§EXHAUST VALVE WITH ROTATOR
TO STELLITE® EXHAUST VALVE WITHOUT ROTATOR

REMOVE - . ADD 1
Rotator | Relainer | Spring Pin Retalner | Spring

b

230127 i 23184
292259 {Sleeve 230126 (Collar 26478
‘ Type) o Type)
230127 @ 23184
292259 | (Sleeve 26826 | 230126 (Collar 26478
Type) 'E Type)

Reuse :

Split Reuse | 68293 Reuse
Retainers Spring Na:)tI Used | (Collar | Spring | Not Used
(93630) (26828) L Type} (26828}
Reuse »
Split

Retainers !
?;ggg&rs (26828) | Type)

Reuse ‘
Split ' 68293

Retainers 26828 | Not Used | (Collar 65906 | Not Used
(68283) ‘ Type)
%‘i)‘]‘fte 68293

Retainers (Collar Not Used
(68283) Type)
RS?)l;iSte 68293

Retainers Not Used | (Collar Not Used

(68283) . Type)

292260

Reuse 68293 Reuse

. : Original
Spring | Not Used | (Collar Spring Not Used

(26828)

292260

292260

292260

292260




STARTERS
Rewind Starters

Section 7
- STARTERS & CHARGING SYSTEMS

L

REWIND STARTERS t

. . - ) ) . BLOWER HOUSING
Various rewind starter assemblies are illus- Y

trated below,

UNUSED TANG BLOWER HOUSING

REWIND REWIND
HOUSING REWIND SPRING STARTER GRIP

i Fig. 4 — Model Series: 140000, 170000, 190000,
! 250000 and 300000

REWIND
QUSING —

CURRENT STYLE
OLD STYLE REWIND SPRING REWIND
REWIND SPRING STARTER GRIP

f
|
Fig. 1 — Old Style Model Series: 60000, 80000, - E
!
t
|
}

Repair procedure is similar except as indicated.

TO REPLACE A SPRING

92000, 100000 and 110000 ° Remove Spring

Cut knot at starter pulley to remove rope. With
rope removed, grasp outer end of rewind spring
with pliers, see Fig. 5, and pull out of housing as
far as possible. Turn spring 1/4 turn and remove
from pulley 'or bend cne of the tangs up and lift
i out starter pulley to disconnect spring.

CLARENT STYLE
REWIND
OLD STYLE REWIND SPRING  srapTeRGRIP | |
REWIND SPRING ‘

Fig. 2 — Madel Sertes: 60000, 80000, 92000, 100000
and 110000

UNUSED
PULLEY TANG

BLOWER HOUSING

REWIND .
HOUSING ' Fig. 5 — Remove Spring

Install Spring

PULLEY S
UNUSED

PULLEY TANG S S Clean rewind housing, pulley and rewind spring
REWIND in solvent. Wipe clean with cloth. Straighten
L, (gggg'g:fgggf;g;gfwm STARTER GRIP | spring to allow easier installation and restore
- tension. Oil spring. Insert either end of spring
Fig. 3 — Model Series: 130000, 140000, 170000, into blower housing slot- and hook into pulley.

190000, 220000 and 250000 \ Fig. 6.

i

1
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Rewind Starters

GREASE

HOLE IN TEEL PULLEY |
OLD STYLE PULLEY ¢ QONLY}

——

OLD STYLE

116" M
(1.8 MM)
e

CURRENT STYLE ' OLD STYLE

Fig. 6 — Install Spring

Place a dab of grease on pulley. Set pulley into
housing and bend tang down. See Fig. 6. Adjust
tang gap as shown. Pulley must be depressed
fully into rewind housing when measuring tang

gap.

NOTE: Do not remove nylon bumper from old
style tang when renlacing metal pulley with
nylon pulley. Replace nylon bumpers if worn.

Wind Spring

Place a 3/4” square piece of stock into center of
pulley hub or make rewind tool similar to one
shown in Fig. 7. GRASPING STOCK WITH A
WRENCH, WIND PULLEY COUNTERCLOCK-
WISE UNTIL SPRING IS WOUND TIGHT. Then
back off pulley one turn or until hole in pulley for
rope knot and eyelet in blower housing are in
alignment. See Fig. 11 or 12,

Spring should be securely locked in smaller
portion of tapered hole. See Fig. 8. -

10"
(254 mm)

4\
wwk, "
(191 mm) e {10.1 mm}

REWIND STARTER TOQL

Fig. 7 ) Fig. 8

Install Rope

Inspect rope. Replace if frayed. Insert rope
through handle and tie a figure eight knot. Insert
pin through knot and pull tightly into handle. Fig.
9. ALWAYS SEAL BOTH ENDS OF KNOT.

HANDLE

EALE R

. PIN
Fig. 9 — Install Rope

If re-using old rope, burn pulley end of rope with
a match. Wipe with waste cloth, using caution,
while it is still hot, to prevent swelling and
unravelling,

NOTE: WHEN INSTALLING A NEW ROPE,
CHECK PARTS LIST TO BE SURE CORRECT
DIAMETER AND LENGTH ROPE IS USED.

A rope inserter tool may be made by using a
piece of music wire or spring wire, and forming
it as shown in Fig. 10.

32" &

(24 T‘nﬂ;’g (152.4 mm) "
‘ 7
! | FLATTEN
e 17187,
L‘IN ) ergA.

(32mmy (1.6

WOOD HANDLE

Fig. 10 — Rope Inserter

Thread wire and rope through rope eyelet in
housing and out pulley hole. (CAUTION: Rope
must pass inside a guide lug on metal pulley.)
Fig. 11.

HOLE IN
PULLEY

BUMPER
TJANG

GUIDE LUG RIB PE ONLY
Fig. 11 — Inserting Rope, Old Style

- BI9g

Fig. 12 — Inserting Rope




Old Style with Guide Lug
Tie a knot in rope and pull tight. Fig. 13. Make
sure knot in pulley does not contact bumper
tangs. Fig. 11.

Current Style without Guide Lug

Tie a knot in rope and pull tight. Manipulate knot
50 it can be pulled down into knot cavity. Fig. 13.

:NOT

NEEDLE
~MNOSE PLIERS

N\

Fig. 13 — Tie Knot

Replace Rewind Assembly

If original starter housing is spot welded to
blower housing, drill out spot welds using a 3/16”
diameter drill. Drill deep enough to loosen spot
welds ONLY. Locate replacement rewind
assembly in desired position. Install screws from
inside blower housing up through starter housing
mounting leg. Fasten securely with nuts as
shown in Fig. 14.

3/168" (4.75 mm)
DIAMETER
DAILL

Fig. 14
Starter Clutch (Old Style)

Inspect and clean starter cluich assembly as

necessary. Fig. 15 and 16. Do not oil ball cavity
area.

~ STARTERS
Rewind Starters

Fig. 15 — Starter Clutch (Old Style)

Starter Clutch (Sealed)

RETAINER
COVER
i 2] BALLS
i 18
(3] L
CLUTCH HOUSING 2925

Fig. 16 — Sealed Clutch Assembly (Current Style)

If necessary, the sealed clutch can be dis-
assembled by using a screwdriver or wedge to |
pry the retainer cover from the housing, as
shown in Fig. 17. Place one drop of engine oil on
end of crankshaft before replacing clutch
assembly on crankshaft. Tighten clutch to torque
noted on specification sheet for your model
engine, DO NOT run engine without screen
screws assembled to clutch.

NOTE: Clean ratchet by wiping with cloth only.

1923

Fig. 17 — Disassembling Sealed Clutch




STARTERS
Windup Starters

NQOTE: The sealed clutch may be installed on
older model engines, by modifying the starter,
pulley and crankshaft. The old pulley can be
made to fit the new clutch by cutting off the hub
to a dimension of 1/2” as shown in Fig. 18.

112
{12.7 mm) -~

Fig. 18 — Pulley Modification

The crankshaft must be shortened 3/8” and the
end chamfered as shown in Fig. 19. A new screen
#221661 is required with the new clutch.

Fig. 19 — Crankshaft Maodification
WINDUP STARTER
Windup Starter

Two types of windup starters have been used.
The control knob release was used with the
unsealed four ball eiuteh. The control lever
release can only be used with a sealed six ball
clutch. See Fig. 20 and Fig. 21.

STARTER

CONTROL CRANK

STARTER
CONTROL
LEVER

FIQL 21 — Lever Starter Assembly

Before working on equipment, remove spark
plug from engine. Make sure starter spring is not
wound. This can be determined by attempting to

“turn starter erank clockwise,

If wound tight, release tension by placing control
knob or lever to *‘Start’’ position. If starter
spring does not release, place control at ‘“Crank”’
position. To prevent injury, hold crank handle
with one hand while removing Phillips head
screw and handle assembly from starter housing.
This will release spring. Fig. 22.

PHILLIPS
HEAD

PHILLIPS

(CE—n

CRANK

! POSITION

LEVER IN
CRANK

POSITION

Flg. 22 — Releasmg Spring
Broken Spring, Windup Starter

To check starter for a broken spring, while unit
is still on engine, place control knob or lever to
“Start’-position. Turn cranking handle ten turns
clockwise. If engine does not turn over, either the
spring is broken or the starter clutch balls are
not engaged. While turning the cranking handle,
watch the starter clutch ratchet; if it does not
move the starter spring is probably broken.

Disassembile Windup

Remove blower housing, Remove screw holding
cranking handle to housing. Fig. 22. Bend tangs"
holding starter spring and housing assembly
upward and lift retainer plate, spring and
housing assembly out of blower housing. Fig. 23.

STARTER

2-1/2
163.5 mm) TANG TQOL
15/18
(23.8 mm}
9/16
{14.3 mm)
15.9 mm (8.5 mm)
[ ) + | )

STARTER
TAMG TOOL T 33z
"(23.3 mm) 174"
- {6.4 mm)

Fig. 23 — Removing Spring Housling

CAUTION: Do not attempt to remove starter
spring from its housing.




Inspect Starter Parts

Inspect spring and housing assembly for spring
breakage or other damage. Inspect ratchet gear
on outside of blower housing for wear or'damage.

Do not remove retaining plate from spring and
cup assembly.

Check movement of control knob or control lever
for ease of operation and damage or wear.
{Clean and oil.) Fig. 24,

BEFCHAE REASSEMBLING
APPLY GREASE TO SHADED AREAS
AND RATCHET TEETH

' @ wi}

SPRING AND
HOUSING ASSEMBLY

RETAINER
PLATE

Fig. 24 — Inspecting Parts & Replacing Spring Cup

When re-assembling, be sure to re-install spring
washer in housing before placing cup, spring and
release assembly into housing. Bend retaining
tangs down securely, Fig. 25. :

SPRING LEVER
- AND
e AETAINING

Fig. 25 — Replace Spring Lever and Retaining Plate

STARTERS
Vertical Pull

VERTICAL PULL STARTER

REMOVING AND INSTALLING A
ROPE OR SPRING

Before servicing starter, all tension must be
removed from rope.

Use a screwdriver to lift the rope up approxi-
mately one foot (304.8 mm). Wind the rope and
pulley counterclockwise 2 or 3 turns, as shown in
Fig. 26. This will completely release tension
from the starter spring,

Fig. 26 — Providing Slack

Note the warning on the plastic cover, then use a
screwdriver as shown in Fig. 27, to remove the
cover.

CAUTION: Do not pull rope with the pulley cover
removed, unless the spring is detached from
spring anchor.

Fig. 27 — Removing Cover




STARTERS
Vertical Pull

Remove anchor bolt and anchor. Fig. 28. Inspect
starter spring for kinks or damaged ends. If the
starter spring is to be replaced, carefully
remove it from the housing at this time.

ANCHOR

D ANCHOR

BOLT

Fig. 28 — Removing Spring Anchor

Remove the rope guide and note the position of
the link before removing the assembly from its
housing. Fig. 29.

ALTERNATE STYLE
LINK

ROPE GUIDE

ALTERMNATE STYLE
RETAINER

Fig. 32 — {Alternate Style)
Removing Rope from Puliey

Remove rope from grip, as shown_ in Fig. 33.

iNSERT

V.
}

Fig. 33 — Remoaving Rope from Grip

If pulley or gear is damaged, replace with new
assembly.

Clean all dirty or oily parts and check the link for
proper friction. The link should move the gear to
both extremes of.its travel; if not, replace the
link assernbly. Fig. 34.

Fig. 29 — Removing Rope Guide

Rope pulley and pin may be replaced if worn or
damaged.

Make a rope inserter tool, as shown in Fig. 30.
Use the rope inserter tool andsor pliers to
remove rope from pulley. Fig. 31 and 32,

3/32" [

(2.4 mmy} f‘— 152.4 mm) B
Ay ( : WOOD HANDLE
™ ] L (055" {1.4 mm) DIA, HOPE
@ '2’ z,m) FLATTEN MUSIC WIRE INSERTER

LINK
ASSEMBLY

&)
ﬂ)‘
TO ASSEMBLE,

THIS END OF
LINK LOOP

TOWARD GEAR

Fig. 30 — Rope Inserting Tool

Fig. 34 — Checking Friction Link

NOTE: To repair vertical pull starters with
INTERLOCK SYSTEM, follow equipment manu-
facturers interlock repair procedure.

RE-ASSEMBLY

Install a new spring by hooking end in pulley
retainer slot and winding until spring is coiled in
the housing. Fig. 35.

' NOTE: When installing a new rope, check parts

list to be sure correct diameter and length rope is
used.




N

Flg. 35 — Installing Spring

Thread rope through grip and into insert. Tie a
small, tight knot. Heat seal the knot to prevent
loosening. Pull knot into insert pocket and snap
insert into grip. Fig. 36.

INSERT

Fig. 36 — Installing Rope

Insert the rope through the housing and into the
pulley, using the rope insertér tool. Tie a small
knot, heat seal and pull tight into the recess in
the rope pulley. Rope must not interfere with
gear motion. Fig. 37.

3/18" (4.8 mm) MAX,
{BOTH ENDS)

Fig. 37 — Starting Rope in Pulley

Install pulley assembly in the housing, with link
in pocket or hole of casting, as shown. Install
rope guide. Fig. 38.

STYLE +

Fig. 38 — Installing Puliey Assembly

STARTERS
Vertical Pull

Rotate pulley in a counterclockwise direction
until the rope is fully retrieved. Fig. 39.

Fig. 39 — Retracting Rope

Hook the free end of spring to spring anchor, and
install the screw, torque to 75 to 90 inch pounds
(8.5-10.2 Nm). Lubricate spring with a small
quantity of engine oil or lubricate. Fig. 40.

Fig. 40 — Tightening Screw

Snap the cover in place. Wind starter spring by
pulling rope out approximately one foot (304.8
mm): wind rope and pulley 2 ‘or 3 turns,
clockwise to achieve proper rope tension. Fig. 41.

Fig. 41 — Adding Tension to Rope
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Test Equipment
Equipment to Test Starter Motors

The following equipment is recommended for
test and repair of starter motors.

Volt/Ohm/Ampere (VOA) Meter

The suggested VOA meter is available from your
Briggs & Stratton source of supply. Order as part
No. 19236. The meter may be used to read volts.
ohms or amperes when leads -are attached to
appropriate connector. Fig. 42,

A starter motor test bracket may be made as
shown in Fig. 44. :

DRILL TWO HOLES — 2/8” DA,
FOR STARTER MOUNTING
BRAGKET FOR #392749

EXTRA HOLE
FOR MOUNTING
STARTER
BRACKETS

H )
-1/4"
r (57.2 mm

(101.8 mm)

DRILL TWO HOLES
FOR MOUNTING B&S
119200 TACHOMETER
#7 DRILL TAP HOLE
FOR 1/4-20 NC SCREWS

T o
(88.8 mm}_{

{25.4 mm)

{254 mm)
METAL STOCK — 1/4” THICK STEEL
. ‘ T

(50.8 mm)

1
Fig. 44 — Starter Mounting Test Bracket

Brush retainers may be made from scrap pieces

of rewind starter spring as shown in Fig. 45.

Select the retainer required.

Fig. 42 — VOA Meter

A growler or armature tester is available trom
an Automobile Diagnostic Service supplier.

A known good 12 volt or 6 volt battery is required
for some tests.

A Trysit Sirometer is available from your Briggs
& Stratton source of supply. Order as part No.
19200. The Sirometer measures from 800 to 25000
revolutions per minute (RPM). Fig. 43.

Fig. 43 — Trysit Sirometer (Tachometer)

1a TO U8
=" (7.04 mm}

7/8"

-
(22.2 am) (25.4 mm)

5/8"
(15.9 mm}

Fig. 45 — Brush Retainers

DECEMBER, 1980
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Troubleshootmg and Identification/Index

- -vll
|.

[N
,'II\

Y
i

(=

' MOTOR
IDENTIFICATION

Fig. 47 — Typical 120 VAC Starter Motor

TROUBLESHOOTING 12 VOLT & 120
VOLT STARTING SYSTEMS

The following list is given to aid in diagnosing
problems for 12 volt and 120 volt systems.

NOTE: If a starting problem is encountered, the
engine itself should .be thoroughly checked to
eliminate it as the cause of starting difficulty. It
is a good practice to check the engine for
freedom of rotation by removing the spark plug
and turning the crankshaft over by hand, to be
sure it rotates freely.

1. Cranks Engine Slowly —
A:. Additional load affecting performance

(see note).

. Discharged battery (page 11 and 17).

. Faulty electrical connection (battery
circgit).

. Discharged battery (see alternators).

. Dirty or worn starter motor commutator,
bearing, weak magnets, etc.

. Worn brushes or weak brush spring.

. Wrong oil viscosity for temperature
expected.

. Extension cord longer than 25 feet. (120
volt AC only)

Manufacturer Name

Motor Identification
(Fig. 46 and 47)

Motor Voltage Page Number

Briggs & Stratton

3-1/16" L

12 23

Briggs & Stratton

3-3/4" L

12 23

Briggs & Stratton

3-1/2" L

23

American Bosch

SMH-12-A11

30

American Bosch

SME-12-48

30

American Bosch

01965-23-M0O-30-SM

30

American Bosch

 SME-110-C3

30

American Bosch

SME-110-Cé

30

American Bosch

SME-110-C8

30

American Bosch

30

06026-28-M030SM

Mitsubishi

MMO-5ML

30

Mitsubishi

MMO-4FL

30

Mitsubishi

Mo001T02271

30

Mitsubishi

V282188

30

Motor Products

None
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Fig. 48 — Starter Motor Identlification
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2. Engine Will Not Crank —

A. Faulty safety interlocks.

Discharged or defective battery.

Faulty electrical connections.

Faulty starter motor switch (open circuit).
. Open circuit in starter motor.

Defective rectifier assembly (120 VAC
only).

. Brushes sticking, etc.

. Faulty solenoid. A :

Power source inoperative (wall outlet -
120 VAC only).

SEQ mEDows

3. Starter Motor Spins;
But Does Not Crank Engine —

. Sticking pinion gear due to dirt.
. Damaged pinion or ring gear.
Battery faulty or damaged.

. Incorrect rotation due to reversed motor
polarity — all motors rotate counterclock-

wise viewed from pinion gear.

vow»

4, Starter Motor Blows Fuses —
(120 Volt Starter Motor Only)

Shorted starter motor switch.

Shorted rectifier assembly.

Shorted 120 volt extension cord to starter
motor.

Armature shorted.

Overloaded circuit.

A0 ome

5. Starter Motor Spins;
Will Not Stop

A. Defective starter switch.
A

NICKEL-CADMIUM STARTING SYSTEM
SERIES 92000 and 110900 ENGINES

This Briggs & Stratton starter system consists of
a starter motor and a starter switch, a wiring
harness and a nickel cadmium rechargeable
battery and battery charger. When the ignition
key is turned to START, the battery supplies
power to the starter motor, cranking the engine
similar to the system used in an automobile.
Under normal conditions, the battery will
provide 40 to 60 starts before recharging is
necessary.

10

NOTE: Some equipment manufacturers use a
battery and charger of a different style than
illustrated. In such cases, follow the equipment
manufacturer’s recommendations.

When the battery needs recharging, the charger
is plugged into a 120 volt AC household outlet,
and then connected to the battery. The battery
will be fully charged within a 14 to 16 hour period.
It is not recommended the battery be recharged
if temperatures are below 40° F {(4° C). Con-
tinual charging may be harmful to.this battery.
For best results, charge the battery within
temperature limits of 40° F (4* C) to 105° F (40°
C).and after each use of equipment. When long
perlbds of storage are encountered, the battery
should be charged over night every two months.
This type of battery will lose its charge when not
in use. This will shorten battery life.

NOTE: The battery is shipped in a discharged
state and must be charged 14 to 16 hours prior to
its initial use.

STOP
SWITCH

\ -
—— M
N
=T
Tl
~

a?gil’/ BATTERY
CHARGER

\ Fig. 49 — Wiring Diagram
NOTE: If a starting problem is encountered, the
engine itself should be thoroughly checked to
eliminate it as the cause of starting difficulty. It
is a good practice to check the engine for
freedom of rotation by removing the spark plug
and turning the crankshaft over by hand, to be

-sure it rotates freely.




STARTER COVER

?‘_ STARTER COVER
MOUNTING SCREW

@ SPUR GEAR RETAINER
{%— STARTER SPUR GEAR

?4—'—" GEAR COVER SCREW

STARTER GEAR COVER
STARTER GEAR COVER GASKET
STARTER CLUTCH ASSEMBLY

i‘—- STAHTER PINION GEAR

MOTOR SUPPORT
{HEAD END)}

BRUSH, STAATER MOTOR (& D)

AND TERMINAL ASSEMBLY MOTOR HOUSING

WASHEH.E) .
NUT
& PTO SHART THRUST WASHER
END CAP WITH & END CAP THRUST WASHER
BRUSH SPRINGS o

=

;-I"'THHDUGH BOLTS

S LOCKWASHER

Fig. 50 — Exploded View

The following list is provided to aid in diagnosing

problems.

1.

mE o Am.-uow
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Cranks Engine Slowly —

A. Additional starting load affecting perfor-
mance. See Note, page 10.

Battery discharged. See Fig. 51.
Faulty battery charger. See Fig. 52.

Poor electrical connection (wiring har-
ness). See Fig. 49.

Starter motor clutch slipping. See page 13.

Brushes sticking in brush holders or worn
.brushes. See Fig. 58.

Dirty or worn starter motor commutator.
See page 14 and 15.

Weak magnets.

ngine Will Not Crank —

Discharged or faulty battery. See page 12.
Faulty wiring harness (open circuit). See
Fig. 49.

Faulty starter switch (open circuit). See
Fig. 53.

Open circuit in starter motor itself. See
page 13.

. Brushes sticking, etec. See Fig. 58.

Mmoo 0 wr

. Starter Motor Spins;

But Does Not Crank Engine —

A. Sticking nylon spur gear, due to dirt. See
page 13.

B. Damaged pinion or starter clutch gear.
See page 13.

C. Starter motor clutch slipping. See page 13.

D.

Incorrect rotation due to reversed motor
polarity — all motors rotate counterclock-
wise at the pinion gear.

TESTING THE NICKEL CADMIUM
BATTERY AND CHARGER

The following paragraphs describe an inexpen-
sive battery load tester and a battery charger
tester which may be easily constructed.

BATTERY TESTER
Paris Needed

1.
2.

Two GE sealed beam headlight bulbs #4001.

Briggs & Stratton VOA meter: page 8 or use a
0 to 15 volt DC voltmeter.

. Two #70 Miller alligator clips. with #62

insulators, or a battery connector plug from a
wiring harness.

Solder the two headlights together with wires,
and connect the voltmeter as shown in the
accompanying illustration, Fig. 51.

1"
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Fig. 51 — Battery Charger Tester

A fully charged battery, when-connected to this
headlight set up will light the bulbs brightly for
at least five minutes. The voltmeter reading
should be 13.5 volts minimum after one minute,
using the headlight load. A voltmeter reading of
13 volts, or less, within a one minute period
indicates a defective cell in the battery. Replace
battery. .

NOTE: ‘The battery must be in a fully charged
condition, prior to the above test. If the battery is
not fully charged, it will require charging-for a 14
to 16 hour period before proceeding with the
above test. This voltmeter test is valid only after
a one minute period, when using the lights as a
load, because the voltage continues to drop
slowly throughout most of the test.

BATTERY CHARGER TESTER -
The parts needed to construct a battery charger

tester are as follows. (See following for parts
ordering information.)
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1. One IN4005 diode.

2. Two lamp sockets, such as a Dialco #0931-102,
red color and a #0932-102, green color.

3. Two #53 bulbs.
4. One #6-32, 3/4” long screw (m3.5 x 0.6).
5. One #3-48, 3/4” long screw (m2.5-x (.45).

. These components are soldered together as

shown in the accompanying illustration, Fig. 52.
if desired, these components may be fitted to a
plastic case.

The test procedure is as follows:

Plug the charger into a 120 volt AC outlet, known
to be good, connect the other end of the charger

_ to the tester.

A charger in good condition will light the green
bulb only.

If neither bulb lights, or both bulbs light, the
charger would be defective.

NOTE: The component paf‘ts for this tester may
be purchased at any radic supply parts house.

=

{19.05 mm)

#6-32

CHARGER

/
ail

Fig. 52 — Battery Tester

DIODE GREEN
BULB

KEY SWITCH TEST

The equipment needed to test the key switch is as
follows: Briggs & Stratton meter #19236 or
equivalent ohmmeter.

Test key switch as noted in-Fig. 53. Replace
switch if not as shown under column, ‘‘Check
Continuity.”’




KEY CHECK SCALE
POSITION CONTINUITY

READING G = GROUND

OFF G-M 0 M= MAGNETO

ON M-S (NONE) INF. S =STARTER

START G-8 0
NOTE: Check combinations of G, M & Sin each key
position.

Fig. 53 — Starter Key Switch

CHECKING THE STARTER MOTOR
DRIVE AND CLUTCH

When the starter switch is activated, the nylon
spur gear should rise, engaging the flywheel ring
gear, and crank the engine. This action can be
observed by removing the starter cover. If the
starter motor drive does not react properly,
inspect the helix and the nylon spur gear for
freeness of operation. If any sticking occurs, this
must be corrected. Proper operation of the
starter is dependent on the nylon spur gear
freely moving on the helix. See Fig. 54.

NOTE: Do not oil nylon spur gear or clutch helix.’

SPUR GEAR RETAINER

Fig. 54 — Starter Motor Drive

The starter motor clutch is designed to prevent
damage from shock loads such as an engine
backfire. The clutch should not slip during
normal engine cranking. This can be checked by
blocking the mower blade and engaging the
starter motor. If the clutch assembly slips at this
time, it should be replaced.

STARTERS
Nicad System

CAUTION: Remove spark plug high tension wire
prior to this test if starter motor is mounted on
engine,

CHECKING THE STARTER MOTOR

A performance test of the starter motor may be
made in the following manner.

Equipment Needed —

A tachometer capable of reading 1500 RPM.
An ammeter capable of reading 0 to 5 amps.
A fully charged battery.

Connect the starter motor, battery and am-
meter, as shown in the illustration, See Fig. 55.

Insert the tachometer in the end of the starter

_clutech helix and activate the starter motor.

Fig. 55 — Performance Test

A starter motor in good condition will be within
the following specifications.

Starter Motor RPM — 1000 minimum
Current — 3% Amperes maximum

If the starter motor does not perform satisfac-
torily, the following should be checked, and
corrected if necessary.

1. A binding condition between the pinion and

clutch gear or mis-alignment of motor
bearings.

13
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2. Starter motor brushes sticking in brush
holders.

3. A dirty or worn armature comiutator.

4. A shorted, open or grounded armature.

A. Shorted armature (worn insulation, wires
touching each other) will be indicated by
slow speed and high current.

B. Open armature {(broken wire) may not
turn or will have low RPM.

C. Grounded armature (worn insulation, wire
touching armature) will not turn or may
turn slowly and will have excessive
current (amperes).

5. Weak magnets.

DISASSEMBLY OF STARTER MOTOR

Study Fig. 50 prior to Starter Motor Dis-
assembly.

Remove the starter cover, nylon spur gear
retainer and the nylon spur gear. The three
screws holding the gear cover and the gear itsell
may now be removed. Lift the clutch assembly
and the pinion gear off their respective shafts.

Remove the starter motor thru bolts. Separate
motor end head [rom motor housing. Fig. 56.
Push motor armature out through bottom of
starter housing, taking care to slide rubber
mounted terminal out of motor housing along
with end cap. Fig. 57. :

REMOVE
THRU BOLTS

TERMINAL

' Fig. 56 — Removing Thru Bolts

Fig. 57 — Removing Armature

Before removing armature from end cap, check
brushes for [reedom of movement. If brushes are
found to be sticking in their retainers, this must
be corrected, or poor starter motor perfermance
will result. Fig. 58. Il brushes are worn to a
length of 1/4” {64 mm) or less, the brushes
should be replaced. Check brush springs for
proper tension (sufficient force to keep brush in
firm contact with commutator).

BRUSHES /\t

Fig. 58 — Checking Brushes

Clean all dirt accumulations from armature, end
cap. motor support, gears, etc. The end cap
bearings and armature should not be soaked in a
solvent. The armature commutater may he
cleaned with a fine sandpaper or commutator
paper. Do not use aluminum oxide paper or
emery cloth, as emery will embed in the
commutator and cause rapid brush wear.

If the armature is suspected to be defective, a
new armature should be tried in the motor. If
proper testing equipment is available, check the
suspected armature to determine if it is de-
fective.




Starter motor armatures have very low resis-
tance. Usually below detection on available
multimeters (volts - amperes-ohms). To check
for shorted armatures, a piece of equipment
known as a ‘“‘growler’” may be used. If this
equipment is not available, a known good
armature should be used and performance
checked. '

If the magnets are suspect, a new motor housing
should be tried to test motor performance.

ASSEMBLY OF STARTER MOTOR

When all parts have been thoroughly inspected,
lightly lubricate bearings with a #20 oil and re-
assemble in the following manner.

Insert brush springs and brushes in holders as
far as possible, and hold them in this position
with tool shown in Fig. 59. Place thrust washers
on armature shaft, using care to insure brushes
clear commutator, slide armature shaft into end
cap bearing. See Fig. 59.

STARTERS
Nicad System

ALIGNMENT
NOTCHES

Fig. 60 — Inserting Armature

Place remaining thrust washers on motor PTQO
shaft, install end head cover and thru bolts.
Notches in end cap, housing and end head must
be aligned. Fig. 60. Check for end play to be sure
armature is free. Slip pinion and starter motor
clutch gear on shaft, add a small amount of gear
lubricant to gears and install gear cover and
gasket. Fig. 61. -

STEEL
THRUST
WASHER
055" TH.
1.4 mm}

8AASS
WASHER

PR /T\ -
{50.8 mm}

|57.2 mm) Z \1

BRUSH SPREADER

MAKE FROM SCRAFP
PIECE OF REWIND
STARTER SPRING

CLUTCH
PINION

Fig. 61 — Lubricating Gears

Tap end cap edge lightly using a soft hammer as
this will align the bearings. See Fig. 62.

TAP END CAP EDGE

Fig. 59 — Assembling Armature to End Cap

Support armature shaft and slide it slowly into
starter housing, as shown in Fig. 60. Insert
rubber mounted terminal into starter.housing at
this time.

Fig. 62 — Allgning End Cap Bearing

Replace nylon spur gear and retainer assembly.
tighten retainer screws securely. NOTE: Do not
oil nylon spur gear or clutch helix. Install starter
cover. The starter motor assembly is now ready
for re-installation to the engine.
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ELECTRIC STARTER KEY SWITCH AND WIRING RECOMMENDATIONS
FOR 12 VOLT NICKEL CADMIUM BATTERY STARTING SYSTEM — SERIES 92000 AND 1109_00 ENGINES

ofF

fym\@o
qv1LS *

\

o /

STARTING SWITCH — Lettering around key
should be as indicated when the standard switch
case is not used.

CONNECTOR RETAINER — When the stand-

ard switch case of the key switch is not used, a

2 retainer is required to prevent an unintentional
.If’ disconnect of the cord where it attaches to the
i ‘ switch. If the plug becomes disconnected, turning
the keyv to ““off’’ position will not stop the engine.

6" MIN. L
. {152.4 mm)}

Wy

CLIPS should be used to direct wires toward battery
plug. This will minimize the hazard of shrubs, ete.,
pulling out the leads and disengaging the connector.

BATTERY CLIPS should be used to guide and
retain harness in a neat installation.

SUFFICIENT SLACK in the harness should be
provided to allow full movement of the handle.

Fig. 63




The bhttery used to operate starter motors on '

most Briggs & Stratton engines above 4 horse-
power, is of the 12'volt, lead acid — wet cell type.
This type is available as a wet charge or dry
charge battery.

The wet charged maintenance-free battery is
filled with electrolyte at the time of manu-
facture. The level of electrolyte can not be
checked.

The dry charge battery is manufactured with
fully charged plates. Electrolyte must be added
at the:time that the battery is placed in service.
Before activating a dry charge battery, read and
follow' the manufacturer’s recommended pro-
-cedure. Fig. 66.

BATTERY GAS IS EXPLOSIVE. DO NOT store,
charge or use a battery near an open flame or
devices which utilize a pilot light or can create a

Flg. 64 — Typical Dry Charge Battery

Installation:

. Before installing battery, connect all equip-
ment to be operated.

. Place battery in holder with a flat base.
Tighten hold downs evenly until snug. DO
NOT overtighten.

. Connect positive terminal to positive post
FIRST to prevent sparks from accidental
grounding. Tighten connectors securely.

. Connect negative terminal to negative battery
terminal. Tighten connectors securely.

STARTERS
12V Battery

Checking Battery
1. Physical check — clean if necessary.

A. Corrosion

B. Dirt

C. Terminal and clamps
(secure- — good conditions)

2. Bring battery to full charge.

CHECK ALL
CELLS AFTER
CHARGING. ..

USE TEMPERATURE
COMPENSATED
HYDROMETER

"

1 (]
|: noh :: 4
. h
o g
] !

REPLACE IF
READINGS ARE
BELOW 1.225
QR IF CELLS
VARY 8Y MORE
THAN .050

Flg. 66 — Checking 12V Battery Cells
(Lead Acid — Wet Cell — Dry Charge)

DANGER: DO NOT EXCEED CHARGE RATE
OF 1/10 AMPERE FOR EVERY AMPERE OF
BATTERY RATING. Consult battery manu-
facturer for maximum charge recommenda-
iions.

A. Use a taper charger (automatically re-
duces charge rate).

B. Fill battery cells with distilled water or tap
water after charging (for batteries that
have been in service).

NOTE: If battery gets ‘‘Hot”' to the touch or is
spitting acid (gassing) excessively, unplug
charger periodically.

3. With battery fully charged, check specific
gravity readings of each cell with a Battery
Hydrometer and record readings (Fig. 66).
All readings should be above 1.250 (compen-
sating for temperature). If specific gravity
readings varied .050 or if ALL cells read less
than 1.225, replace battery.

Attach voltmeter clips to the battery posts,
positive lead (+) to positive post of battery,
negative lead (-) to negative post of battery.
With ignition switch “Off” press starter
button. If ignition switch and starter switch
are the same switch, disconnect spark plug
lead from plug and turn switch to “*Start.”
Voltmeter should read 9 volts or more while
cranking engine. If less than 9 volts, replace
hattery.
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GEAR DRIVE STARTER MOTOR
USED ON MODEL 130000

This starting system incorporates a permanent
magnet motor and back gearing. A gear type
engagement method similar to an automobile
starter is used. When the starter motor is
activated, the helix on the back gear shaft drives
a pinion gear into engagement with a ring gear
attached to the engine flywheel and cranks the
engine.

120V STARTER

Fig. 68 — 120 Volt Gear Drive Starter

CAUTION: DO NOT run starter motor for more
than one minute witheut cocling 15 minutes.

A 12 ampere hour battery is suggested for warm
temperature operation and a 24 ampere hour
battery should be used in cold service. See page
17.

Fig. 67 — Typical Starter Motors

A LIST IS GIVEN TO AID YOU IN DIAGNOSING
PROBLEMS FOR 12 VOLT AND 120 VOLT
SYSTEMS. SEE PAGE 9.

The service procedures for both the 12 volt and
120 volt starter motors are similar and will be
covered together except where noted otherwise,

The 120 volt electric starter is equipped with a
three-prong plug for safety. The longer prong in
this plug is connected to the starter motor
housing. When the starter motor is plugged into
the three-wire cord supplied, and the cord is
plugged into a properly grounded receptacle, it
will protect the user from shock should the
starter-motor insulation fail for any reason. If a
longer extension cord is used with this starter, it
should also have three-prong and three-hole
plugs. Fig. 68.

CAUTION: 120 volt starter motor should be Hi-

Pot tested before reassembly to engine to
determine if a shock hazard exists.

18

GROUND POST
DRIVE SPACER AND
RETAINER
HOUSING & RECTIFIER
(9 ASSEMBLY
@*LOCKNUT
0
—
iy, .
HELIX AND =
DRIVE GEAR
ASSEMBLY
@ PINION 120v

‘f|h|ll|i|||' GEAR

MOTOASHEH EN

PINION
rlu,ll @I

EaD THRUST
WASHER

ARMATURE

ot of [
VOLT ,

TERMINAL

Fig. 69 — 12V & 120V Starler Motor, Exploded View




NOTEII: If a starting problem is encountered, the
engine itself should be thoroughly checked to
eliminate it as the cause of starting difficulty. It
is a good practice to check the engine for
freed('gm of rotation by removing the spark plug
and turning the crankshaft over by hand, to be
sure it rotates freely.

CHECKING STARTER MOTOR DRIVE

When, the starter motor is activated, the pinion
gear should rise, engaging the flywheel ring
gear, land crank the engine. This action can be
observed by removing the starter motor. If the
starter motor drive does not react properly,
inspect the helix and pinion gear for freeness of
operation. If any sticking occurs, this must be
corrected. Proper operation of the starter is
dependent on the pinion gear freely moving on
the helix. See Fig. 70.

=

Fig. 70 — Checking Starter Motor Drive

DISASSEMBLY OF STARTER MOTOR
DRIVE

Remove drive housing from end head. Fig. 69.

"To remove the drive gear assembly for cleaning
or replacement, clamp the drive gear in a vise
having brass jaws, to prevent damage to the
gear teeth. The lock nut may then be removed
and the starter drive disassembled for cleaning
or replacement.

The pinion gear should be inspected for damaged
teeth. If a sticking condition exists between the
pinion gear and the helix, the parts may be
washed in a solvent such as Stanisol or Varsol. Il
the sticking condition is not corrected by
cleaning. the complete drive assembly must be
replaced, Individual parts of the drive assembly
are not available.

STARTERS
Gear Drive 12V & 120V

ASSEMBLING STARTER MOTOR DRIVE

Reversing disassembly procedure for assem-
bling. See Fig. 71. Use care to insure drive
spacer and retainer are correctly positioned in
drive housing. Note: Do not lubricate drive
assembly. A dry silicone spray may be used if
necessary.

Fig. 71 — Assembling Starter Motor Drive
CHECKING 12 VOLT DC MOTORS

A performance test of the 12 volt starter motor
may be made in the following manner.

Equipment Needed —

1. A tachometer capable of reading 10,000 RPM.
2. A 12 volt battery £ 0.3 volts.
3. An ammeter capable of reading 25 amperes.

Connect the starter motor, battery and ammeter
as shown on the accompanying illustration. Fig.
72.

NOTE: To test starter motor ON ENGINE, refer
to Briggs & Stratton #19236 VOA meter Instruc-
fion Manual.

Flg. 72 — Checking 12 Volt Starter Motor
Performance
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Insert the tachometer in the end of the starter

motor shaft and activate the starter motor. A

starter motor in good condition will be within the

following specifications.

1. Starter motor RPM - 5,600 minimum.

2. Current — 6 amperes maximum ({disregard
surge current) '

CHECKING THE 120 VOLT AC
STARTER MOTOR

A performance test of the 120 volt starter motor
may be made in the following manner.

Equipment Needed —

1. A tachometer capable of reading 10,000 RPM.
2. An ammeter capable of reading 0 to 10
amperes AC (RMS).

DANGER: The performance test of this starter
requires the use of an ammeter, connected in the
120 volt AC starter motor circuit. Extreme care

should be used in making this test to minimize

the hazard of electrical shock.

Clamp the starter motor in a vise as shown. An
ammeter may be connected as shown in the
accompanying illustration. Fig. 73. Plug the
electrical cord into a 120 volt outlet and insert the
tachometer in the end of the starter motor shaft,

CAUTION: Starter motor housing contains two
powerful ceramic magnets that may crack if
motor housing is clamped in a vise or struck with
~ a hammer or a hard object.

BA&S #19242
ADAPTER

A starter motor in good condition will be within
the following specifications.

1. Starter Motor RPM — 8,300 minimum.
2. Current — 112 amperes maximum AC.

1f either the 120 volt AC or 12 volt DC starter motor
does not perform satisfactorily, the following
should be checked and corrected if necessary.

1. Binding condition between the pinion gear,
helix and drive gear assembly.

2. Misalignment or binding between motor
bearings.

3. Starter motor brushes sticking in brush
holders.

4, Dirty or worn commutator.

5. Sh_orted, open or grounded armature,

A. Shorted armature (wire insulation: worn
and wires touching one another) will be
indicated by slow speed and high current.

B. Open armature (wire-broken) will be indi-
cated by low or no RPM.

C. Grounded armature (wire insulation worn
and wire touching armature lamination or
shaft) will be indicated by excessive
current or noc RPM.

6. A defective starter motor switch (in cord).
7. A defective starter motor rectifier assembly.
8. Weakened magnets.

DISASSEMBLY OF STARTER MOTOR

Study Fig. 69 prior to starter motor disassembly.

NOTE: END HEAD, END CAP AND HOUSING
MUST BE PLACED IN THE SAME PQSITION
AS WHEN REMOVED, OR INTERFERENCE
MAY RESULT. See Fig. 74.

Fig. 73 — Checking 120 Volt Starter Motor
Performance
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END
CAP
THARU BOLTS

Fig. 74 — Match Marks

Remove thru bolts. Fig. 75. The end cap may
then be removed. :

(See checking starter motor drive if repair,
cleaning or replacement of drive assembly is
necessary.) :




THRU BOLTS

Fig. 75 — Removing Thru Bolis

CAUTION: Do not clamp the motor housing in a
vise or strike the motor housing with a hammer,
These motors contain two powerful ceramic
magnets which can be broken or cracked if the
motor housing is deformed or dented.

Remaove armature and end cap as shown in Fig,
76. (If 120 volt motor, remove ground post with
1/4" nut driver to free rectifier assembly. Fig..
79.)

-

END CAP

TERMINAL

HOUSING

/
{ ARMATURE SHAFT

~ Fig. 76 — Removing Armature

Clean all dirt or corrasion accumulations from
the armature, end cap, end head, ete. The
bearings, motor housing and armature should not
be soaked in a cleaning solution. The armature
commutator may be cleaned with a fine sand
paper or commutator paper. Do not use emery
clath, as emery will embed in the commutator
and cause rapid brush wear. If it is suspected that
the armature is defective, a new armature should
be tried in the motor, If proper testing equipment
is available, check the suspected armature to
determine if it is defective,

Starter motor armatures have very low resis-
tance, usually below detection on available
multiméters (volt-ampere-ohm). To check for
shorted armatures, a piece of equipment known
as a “‘growler’”’ may be used.

STARTERS
Gear Drive 12V & 120V
The brushes should be checked for poor seating,

weak brush springs, dirt, oil or corrosion. See Fig.
77.

If the magnets are suspect, a new motor housing

should be tried to test motor performance (Figs.
72 and 73).

Fig. 77 — Check Brushes

CHECKING THE RECTIFIER ASSEMBLY
120 VAC STARTER MOTOR

Disconnect rectifier from end cap by removing
leads from terminals.

Test rectifier with multimeter (VOA meter, page
8) set on resistance (R x 1 ohm) scale. Touch
meter leads to red and black rectifier lead, then
reverse meter leads and recheck. The meter
should indicate a reading in one direction only.
Touch meter leads to black rectifier lead shown in
Fig. 79 and both AC posts, then reverse meter
leads. The meter should show a reading in one
direction only. Touch meter leads to red rectifier
lead and both AC posts, then reverse meter leads.
The meter should show a reading in one direction
only.

If a meter reading is indicated in both directions’

or no reading is indicated in either direction, the
rectifier assembly is defective and must be
replaced.

ASSEMBLY OF STARTER MOTORS

When all parts have been thoroughly inspected,
lightly lubricate the bearings with #20 oil, and re-
assemble in the following manner.

Insert the brushes in their respective holders.
NOTE: A tool such as shown in Fig. 45 and 78
should be used to hold the brushes clear of the
armature commutator when assembling the
armature to end cap.
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IR=I=|=
2

BRUSH
RETAINER

BRUSH SPREADER

MAKE FROM SCRAP
PIEGE QOF REWIND
STARTER SPRING

Fig. 78 — Assembling Armature to End Cap

If 120 volt motor, connect rectifier to end cap as
shown in Fig. 79 with 1/4” nut driver.

INSTALL LEADS IN EXACT POSITION SHOWN.,

RECTIFIEA

Fig. 79 — Installing Rectifier Assembly

Support armature shaft and slide it slowly into
housing, as shown in Fig. 80. Insert rubber
mounted terminal into housing at this time.

Fig. 80 — Inserting Armature
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Place thrust washer on motor PTO shaft. Install
end head and thru bolts. Align end cap and end
head match marks correctly. Fig, 74. Tighten
screws. Tap edge of end cap using a soft hammer
to align motor bearings if required. Fig. §1. Check
armature shaft for end play. Armature should

“rotate freely.

NOTE: 120 VOLT MOTORS HAVE TWO POS-
SIBLE HOUSING POSITIONS. INTERFER-
ENCE MAY RESULT I¥F CORRECT POSITION
IS NOT USED. FIG. 74.

TAP END CAP EDGE

Fig. 81 _ Aligning Bearings

Test performance of starter motor. Page 19 or 20.
If starter motor tests as specified, continue
assembly.

HI-POTENTIAL TEST (HI-POT)

WARNING: A Hi-Potential Test of the 120 Volt AC
starter motor must be conducted prior to
installation of starter motor to engine.

DANGER: High voltage is used in this test.
Exercise extreme care to minimize the hazard of
‘electrical shock.

If test equipment is not available, take starter
motor to a local electrical motor repair shop for
test. Failure to perform this test may present an
electrical hazard. If starter motor tests are
positive, continue assembly.




Slip motor pinion gear on armature shaft. Add a
small amount of gear lubricant to gear teeth,
Position gasket, spring washer and drive housing
assembly. Fig. 69. Fasten drive housing to end
head securely with three screws. The starter
motor assembly 1s now ready for installation to
the engine.

- raE— :

GEAR DRIVE STARTERS

120 VOLT AC; 12 VOLT DC

STARTER MOTOR — USED ON MODEL
SERIES: 170000, 190000, 220000, 240000,
250000 and 320000.

The 120 volt electrie starter is equipped with a
three-prong plug for safety The longer prong in
this plug is connected 'to the starter motor
housing. When the starter motor is plugged into
the three-wire cord supplied, and the cord is
plugged into a properly grounded receptacle, it
will protect the user from shock should the
starterrmotor insulation (ail for any reason. If a
longer extension cord is used with this starter, it
should also have three-prong and three-hole
plugs. Fig. 68. DO NOT USE extension cords
longer ,tl}'an 25 feet (7.62 m).

These starter motors use a geartype engagement
method, similar to an automobile starter. When
the starter motor is activated, the helix on the
starter motor is activated, the helix onthe starter
motor shaft drives a pinion gear into engagement
with a ring gear attached to the engine flywheel
and cranks the engine.

CAUTION: 120 volt starter motor should first be
Hi-Pot tested before re-assembly to engine to
determine if a shock hazard exists.

STARTER
SWITCH BOX

120 VOLT
STARTER

Fig. 82 — 120 Volt Gear Drive Starter

Briggs & Stratton STARTERS
Gear Drive 12V & 120V

CAUTION: DO NOT run starter motors for more
than one minute without cooling 15 minutes.

It is recommended a battery of 32 ampere hour
capacity be used with the 12 volt starter. The
battery cable size should be #4 or #6.

NOTE: A battery of higher amperage may be
required for extremely cold weather starting
conditions.

Replacing a Ring Gear

Toreplace aworn or damaged flywheel ring gear,
proceed as follows:

A steel ring gear must be used on the flywheel if
the pinion gear on the starter motor is made of
steel, An aluminum ring gear must be used onthe
flywheel if the pinion gear on the starter motor is
made of nylon.

RING GEAR

FLAT
HEAD
SCREWS

FLYWHEEL @ LOCK NUT

Fig. 83 — Replacing Ring Gear

WARNING: DQ NOT strike flywheel with a hard
object or metal tool as this may cause flywheel to
shatter in operation, causing personal injury or
property damage.
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Mark the center of the rivets holding the ring gear
to flywheel, with a center punch. Drill out the
rivets using a 3/16” (4.8 mm) drill. Clean holes
after drilling, Fig. 83.

Attach new gear to flywheel using four screws
and lock nuts provided with gear.

CHECKING STARTER MOTORS

If a starting problem is encountered, check the
engine thoroughly to be sure it is not the cause of
starting difficulty. It is a good practice to remove
. the spark plug and rotate the crankshaft by hand,
to be sure it rotates freely. Any belt, clutch or
other parasitic load will affect cranking
performance,

Service procedures for both the 12 volt and 120
volt starter motors are similar and will be
covered together, except where noted otherwise.

A listis provided to aid in diagnosing problems for
120 volt DC and 120 volt AC systems. See page 9
and 10.

PINION
GEAR
HELIX AND THAUST
ORIVE GEAR WASHEHB
ASSEMBLY INSULATING

WASHER
™ 120V ONLY. .

HOUSING =

Fig. 84 — 12 Volt & 120 VoIt Starter Molor —
Exploded View
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CHECKING STARTER MOTOR DRIVE

When the starter motor is activated, the pihion
gear should rise, engaging the flywheel ring gear
and crank the engine. This action canbe observed
by removing the starter shield. If the starter
motor drive does not react properly, inspect the
helix and pinion gear for freeness of operation. If
any sticking occurs, this must be corrected.
Proper operation of the starter is dependent on
the pinion freely moving on the helix. See Fig. 85.

Fig. 85 — Checking Starter Motor Drive

DISASSEMBLING STARTEH MOTOR
DRIVE

To remove the drive assembly for cleaning or
replacement, disconnect and remove starter
from engine. Place in “V"’ block as shown in Fig.
87. Drive the roll pin out with a hammer and 1/8”
(3.2 mm) diameter punch to remove the retainer.

NOTE: Some starter drive assemblies utilize a
gear return spring. These are protected with a
plastic cap over the drive assembly. Carefully
snap the plastic cap from the cup using two
screwdrivers. See Fig. 86. »

.

Fig. 86 — Removing Cap Assembly (Some Models)




The pinion gear should be inspected for damaged
teeth.: If a sticking condition exists between the
pinion gear and the helix, this must be corrected.
The parts may be washed in a solvent such as
Stanascl or Varsol, The gear, retainer, roll pin
and clutch assembly are available from your
Briggs & Stratton source of supply if required.

DRIVE WITH

REST RETAINER IN fi; §

“v" BLOCK 1/8" PIN PUNCH
EITHER TO
WOoOoD ¢
" BLOCK REMOVE OR

INSTALL

3"
(76.2 mm)

a4
{18.1 mm)

Fig. 87 — Disassembling Starter Motor Drive

ASSEMBLING STARTER MQTOR DRIVE

Reverse disassembly procedure for assembling.

Assemble the pinion gear with beveled edge on -

the gear as shown in Fig. 88. Assemble cup and
spring on gear If original assembly was so
equipped. Press or drive the roll pin through
retainer slot and armature shaft hole with roll pin
slot positioned as shown. The roll pin should be
centered in shaft within 1/32" (0.8 mm).

NOTE: ASSEMBLE WITH NEW ROLL PIN
ONLY.

SLOT OF
ROLL PIN UP

RETAINER
SPRING (OPTIONAL)
CUF (OPTIONAL)

BEVELED
EDGE OF
} GEAR

Fig. 88 — Assembling Starter Motor Drive

If the original assembly is equipped with a spring
cap assembly, assemble cap as follows:

To install plastic cap, use a socket approximately
the same diameter as the plastic cap, for adriver
as shown in Figure 89. Press cap in position, cap
should lock in position when properly assembled.,

Briggs & Stratton-STARTERS
Gear Drive 12V & 120V

N
DRIVE CAP ON
13716 (20.6 mm)
SOCKET
CAP

Fig. 89 — Installing Plastic Cap

CHECKING THE STARTER MOTOR
PERFORMANCE

A performance test of the 12 volt DC and 120 volt
AC starter motors may be made in the following
manner.

12 VOLT DC STARTER MOTOR

Equipment Needed — {Page 8)

1. A tachometer capable of reading 10,000
R.P.M.

2. An ammeter capable of reading 0 to 25
amperes.

3. A 12 volt = 0.3 battery.

Connect the starter motor, battery and ammeter
as shown on the accompanying illustration. See
Fig. 90. Refer to Fig. 91 for specifications.

NOTE: To test starter motor ON ENGINE, refer
to Briggs & Stratton #19236 VOA meter Instrue-
tion Manual.

ROTATE DIAL ON SIRCMETER
WHILE STARTER IS RUNNING
AT NO LOAD, TO
INDICATE RPM

STARTER
SWITCH
OPTIONAL

BRACKET
FROM

e g 1
MOUNT SIROMETER 5] MOUNT
APPHOXIMATELY ANDLE
AS SHOWN ¥ IN ViSE GROUND WIRE]

ON HANDLE AS SHOWN WITH CLAMP

Fig. 90 — Checking Starter Motor Performance
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CAUTION: DO NOT clamp motor housing in a
vise or strike with a steel hammer. Starter
motors contain two powerful magnets which can
be broken or cracked if the motor housing is
deformed or dented.

Activate the starter motor and note readings of
ammeter and tachometer (RPM). Note length of
starter motor housing as shown on page 9 and
refer to Fig. 91. A starter motor in good condition
will be within specifications listed.

Motor Housing Minimum | Maximum

Length Motor RPM | Amperes
3-1/16" (77.8 mm) 6500 18
3-3/4” (95.3 mm) 6900 19

Flg. 91 — 12 Volt DC Starter Motor Specifications

120 VOLT AC STARTER_ MOTOR

Connect the starter mdtqr and ammeter as shown
in Fig. 92 '

DANGER: It is recommended that the starter
motor be Hi-Pot tested after final re-assembly.

CAUTION: The pecformance test of this starter
requires the use of an ammeter, connected in the
120 volt AC line cord. Extreme care should be
used in making this test fo minimize the hazard of
electrical shock. s

. AMMETER
DEPRESS STARTER OR VOA

ROTATE )
SIROMETER | ¥/ % B&S #19242 [
AND NOTE RPM ADAPTER

Fig. 92 — Checking Starter Motor Performance

Plug the electrical cord into a 120 volt outlet and
press the starter motor button. Note the readings
of tachometer or sirometer (RPM) and ammeter.
A starter motor in good condition will be within
the following specifications. Fig. 93.

Motor Housing | = Minimum | Maximum
Length " RPM Amperes
3-1/2" (88.9 mum) 6500 2.7

Fig. 93 — Starter Motor Specifications
7
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If either the 120 VAC or 12 VDC starter motor does
not perform satisfactorily, the following should
be checked and corrected if necessary.

1. A binding or seizing condition in the starter
motor bearings.

2. Starter motor brushes sticking in brush .
holders.

3. A dirty or worn armature commutator or

brushes. ,

4. A shorted, open or grounded armature.

A. Shorted armature (wire insulation worn
and wires touching one another). Will be
indicated by low or no R.P.M.

B. Open armature (wire broken) will be
indicated hy low or no RPM.

C. Grounded armature (wire insulation
worn and wire touching armature lami-
nation or shaft). Will be indicated by
excessive current or no RPM.

5. A defective starter motor switch.

6. A defective starter motor rectifier
assembly. (120 volt AC only).

7. Weakened magnets,

DISASSEMBLY OF STARTER MOTORS

Study Fig. 84 prior to starter motor disassembly.
Remove thru bolts. The drive head end may now
be removed. Inspect bushing for wear. If worn,
replace drive’head end assembly. Fig. 94.

NOTE: MATCH MARKS AND THRU BOLTS
MUST BE PLACED IN THE SAME'POSITION
AS WHEN REMOVED OR INTERFERENCE
MAY RESULT.

(See checking starter motor drive if repair,
cleaning or replacement of drive assembly is
necessary.)

END REMOVE
HEAD  BOLTS (2)

HOUSING

VE
BFgl!"‘Fg (2) HOLD HOUSING
AND END CAP
TOGETHER

Fig. 94 — Removing Thru Bolts




CAUTION: DO NOT clamp motor housing in a
vise or strike with a steel hammer. Starter
mofors contain two powerful magnets which can
be broken or cracked if the motor housing is
deformed, dented or dropped.

Hold the armature and commutator end cap
against a work surface while sliding housing off
the armature. Note: This allows the armature to
remain in the end cap for inspection of brush
contact t¢ armature. Fig. 95.

HOLD
AAMATURE
" DOWN

SLIDE
HOUSING £
uP

BRUSH
END
CAF

AGAINST
u"" WORK SURFACE

Fig. 95 — Removing Motor Housing

Remove armature from commutator end cap.

Clean all dirt or corrosion accumulations from
the armature, end cap, motor support, etc. The
bearings, housing and armature should not be
soaked in a cleaning solution. The armature
commutator may be cleaned with a fine sand
paper. Do not use emery cloth, as emery will
embed!in the commutator and cause rapid brush
wear. The commutator may also be machined
with the use of a diamond cutting tool to no less
than 1.23 (31.24 mm) inches outside diameter.
Slots between commutator bars should be
cleaned as shown in Fig. 96 after cleaning or
machining. If it is suspected that the armature,
field coil, magnets or motor housing is defective,
a new part should be tried in the motor. If proper
testing equipment is available, check the
suspected armature or field coil to determine if it
is defective (opens or grounds).

Fig. 96 — Cleaning Commutator

Briggs & Stratton -STARTERS
Gear Drive 12V & 120V

The brushes should be checked for poor seating,
weak brush springs. dirt, oil or corrosion. Brush
spring pressure should measure from 4.0 to 6.0
ounces. If brushes are worn as shown in Fig. 97,
replace. Check to be sure brushes are not
sticking in their holders. Use holders to retain
brushes and spring during assembly.

NORMAL

"% oR j—“

LENGTH, NEW
LESS, REPLACE ) )
Flg. 97 — Checking Brushes

CHECKING THE BRIGGS & STRATTON
RECTIFIER CONTROL ASSEMBLY —
120 VOLT AC STARTER MOTOR

The control assembly consists of a spring loaded
switch assembly, cord assembly and rectifier
assembly contained in a housing assembly which
is provided with an AC three wire ground
receptacle. Fig. 98. The test procedure for
checking the rectifier control assembly is as
follows:

NORMALLY

DPEN (N.Q.)

SIDE ~ COMMON  peTyrN
SIDE SPRING

STARTER

PUBHBUTTON
SWITCH

RECTIFIER
BLOCK

SLOTS FOR
AC SPADE
TERMINALS

Fig. 98 — Exploded View — Control Assembly
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Equipment Needed —

1. An AC volt meter capable of measuring 120
volts AC, -

2. An AC ammeter capable of measuring 25
amperes AC,

3. A VOA meter as shown on page 20 may be
used in place of volt meter and ammeter
noted above. .

4. Remove the spark plug from the engine.

CAUTION: The test of this rectifier assembly
requires the use of a 120 volt AC circuit. Extreme
care should be used when making this test to
minimize the hazard of electrical shock.

Measure the line voltage of the 120 volt AC outlet
to be used. Connect the voltmeter and ammeter
as shown in Fig. 99 prior to removal from engine.

AMP & VOLT METERS
OR YOA METER
WITH ACC. LEAD

-----

AMPHE TEST

WATCH FOR
ENGAGEMENT
QF PINION

GROUNDED
PLUG VOLTAGE TEST

Fig. 99 — Checking Control Assembly Performance

A control assembly in good condition will show

120 volts of line voltage and a maximum of 15
amperes on the ammeter with starter button de-
pressed and starter motor engaged. Fig. 99 inset.

. If meters show no readings or a reading of 20

amperes is exceeded, see Troubleshooting, page
9 and 10.

‘DISASSEMBLING CONTROL ASSEMBLY

DANGER: Disconnect extension cord from
outlet before disassembling control assembly.

With control assembly removed from mounting

surface, remove three screws holding back plate
to housing. Fig. 100. Note position of wires.

28

Fig. 100 — Removing Back Plate

Disconnect wires from rectifier.. Test rectifier as
shown in Fig. 101. With one probe on (+) plus
terminal, touch three remaining terminals with
other probe. Reverse procedure. Place other
probe on (+) terminal and touch three terminals
with probe. One test should not indicate any
reading.

+DC TERMINAL —
‘ AC TERMINAL
Ao

ERMINAL —=
Fig. 101 — Checking Rectifier

To replace rectifier assembly, remove retainer
spring washer. Note rectifier position and
remove. If rectifier post should break, drill a
3/168" diameter hole in post location. Connect
rectifier with plastic screw and nut. Assemble as
noted in Fig. 102 and 104.

" REMOVE
POST IF
BROKEN

REMOVE
RETAINER

DRitL LOCATE NUT ON
INSIDE OF

SWITCH BOX

ATTAGCH
V=3 RECTIFIER
] BLOCK WITH

HOLE
3/18" (4.8 rm)
DIA. IF
REQ'OC.

NYLON NUT
&-—'4 AND SCAEW
OR RETAINFR

Fig. 102 — Replacing Rectifier




Test switch assembly as noted in Fig. 103.

METER SHOULD C 1
INDICATE READING

WITH BUTTON

DEPRESSED ONLY

DEPRESS
BUTTON

Flg. 103 — Testing Switch Assembly

When re-assembling switch, position starter
button and return spring as noted in Fig. 98.

The cord assembly continuity may be tested with
the VOA meter noted on page 8.

ASSEMBLY OF 120 VOLT CONTROL
ASSEMBLY

Connect wires as shown in Fig. 104.

CAUTION:. Incorrect assembly of black and
white wires from cord to rectifier will cause
motor to run backwards.

WIRE HARNESS
TO STARTER
) MOTOR

AC SPADE GREEN WIRE
TERMINALS (GROUND)
LOCATIONS

ATTACH WHITE
T RE TO “+" CORNER
'V'—-—l"-" OF BLOCK
' :’;":‘? SHORT
“AC" O
MARKED el BLACK WIRE
on -\ ADD BLACK WIRE
RECTIFIER | TO REMAINING
T it
/‘ H "N.O." SIDE
OF SWITCH
AC RED "COMMON"
LEAD SIDE OF SWITGH

Fig. 104 — Wiring Diagram

Re-assemble backplate to housing. Fig. 100.

Briggs & Stratton -STARTERS
Gear Drive 12V & 120V

ASSEMBLY OF STATOR MOTOR

When all parts have been thoroughly inspected,
lightly lubricate the bearings with #20 oil and re-
assemble in the following manner. (Assemble
wiring in commutator end cap as shown in Fig.
105, 120 volt AC.) :

WHITE

Fig. 105 — Commutator End Cap Wiring 120 VoIt AC

Insert brushes and springs in their respective
holders.

NOTE: A tool as shown in Fig. 45 and 106 should
be used to hold the brushes clear of the armature
commutator during assembly.

BRUSHES

Wog Wyas

.‘4.& [
)

{/
Flig. 106 — Positioning Brushes
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Fig. 107 — Assembling Armature to End Cap

Slide motor housing over armature with the
notch toward commutator end cap. Match
alignment marks, Fig. 94. Care should be used to
prevent damage to magnets in motor housing
during assembly. Assemble spacers and drive
head end bracket, again aligning match marks.
Armature end play is .006 to .038” (.15 to .97 mm)
after assembly.

Assemble thru bolts and washers. Torque thru
bolts. 45 to 55 inch pounds (5.1 to 6.2 Nm) for 1/4-
20 thru bolts and 40 to 45 inch pounds (4.5 to 5.1
Nm) for 10-24 thru bolts.

HIGH POTENTIAL (HI-POT) TEST —
120 VAC (ONLY)

Before and after repairing the 120 volt AC starter
motor, a Hi-Pot test must be made to prevent
injury. If the proper test equipment is not
available, take the starter motor to a qualified
electric motor repair shop for testing.

After assembly of the starter motor drive and Hi-
Pot test is passed, the starter motor is now ready
for installation to the engine.

O —
GEAR DRIVE STARTERS

120 VOLT AC; 12 VOLT DC
STARTER MOTOR — USED ON SERIES
140000, 170000 and 130000 ‘

These starter motors use a gear type engage-
ment method, similar to an automobile starter,
When the starter motor is activated. the helix on
the starter motor shaft drives a pinion gear into
engagement with a ring gear attached to the
engine {lywheel and cranks the engine.

Electrical shock is always a hazard with any
electrical equipment. To minimize the hazard of
electrical shock, the 120 volt starter motor is
provided with a three wire power source
connection. To maintain the safety provided
against electrical shock, the extensicon cord used
between the starter motor and the power source
must be a three wire cord, which connects to a
properly grounded receptacle. DO NOT USE
power cords longer than 25 feet.

PAN_HEAD
SCREWS

1

COVER
AND
SHIELD

Fig. 108 — 120 Volt Gear Drive Starter Motor

CAUTION: DO NOT run starter motor for more
than one minute without cooling 15 minutes.

It is recommended a battery of 32 ampere hour
capacity be used with the 12 volt starter. The.
battery cable size should be #4 or #6. Note: A
battery of higher amperage may be required for
extremely cold weather starting conditions.

Replacing a Ring Gear

To replace a worn or damaged flywheel ring
gear, see page 23. Fig. 82.




Checking Starter Motors

If a starting problem is encountered, check the
engine thoroughly to be sure it is not the cause of
starting difficulty. It is a good practice to
remove the spark plug and rotate the crankshaft
by hand, to be sure it rotates freely. Any belt,
clutch or other parasitic load will affect cranking
performarice.

Service procedures for both the 12 volt and 120
voll starter motors are similar and will be
covered together, except where noted otherwise,

A list is provided to aid in diagnosing problems
for 12 volt DC and 120 volt AC systems. See page 9
and 10., .

CHECKING STARTER MOTOR DRIVE

When the starter motor is activated, the pinion
gear should rise, engaging the flywheel ring gear
and crank the engine. This action can be
observed hy removing the starter shield. If the
starter motor drive does not react properly,
inspect: the helix and pinion gear for freeness of
operation. 1f any sticking occurs, this must be
corrected. Proper operation of the starter is
dependent on the pinion freely moving on the
helix. See Fig. 109.

Fig. 109 — Checking Starter Motor Drive

DISASSEMBLING STARTER MOTOR
DRIVE

To remove the drive assembly for cleaning or
replacement, clamp the pinion gear in a vise
having brass jaws, te prevent damage to the
gear teéth. The lock nut may then be removed
and the starter drive disassembled for cleaning
or replacement. '

STARTERS
Gear Drive 12V & 120V

The pinion gear should be inspected for damaged
teeth. If a sticking condition exists between the
pinion gear and the helix, the parts may be
washed in a solvent such as Stanasol or Varsol. If
the sticking condition is not corrected by
cleaning, the complete drive assembly must be
replaced. Individual parts of the drive assembly
are not available.

ASSEMBLING STARTER MOTOR DRIVE

Reverse disassembly procedure for assembling,
The interior of the shaft screw has a spline
machined to the center; when assembling, the
spline must face the end of the armature shaft,
See Fig. 110. Torque the lock nut to 170 inch
pounds (19.2 Nm). This torque has an effect on
pinion travel, so proper torque should be
maintained. NOTE: Do not lubricate Drive
Assembly.

NOTE: For starter motors equipped with nylon
pinion gear, page 24 and 25 contains assembly and
repair information.

SPLINES

W
@

4z17

Fig. 110 — Assembling Starter Motor Drive

If sticking occurs during freezing weather, spray
a dry silicone spray on helix.

CHECKING STARTER MOTOR
PERFORMANCE

120 VOLT AC STARTER MOTORS

A performance test of the 120 volt starter motor
may be made in the following manner,

Equipment Needed —

1. A tachometer capable of reading 10,000
RPM.

2. An ammeter capable of reading 0 1o 10
amperes.

an
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ROUSING ARMATURE
THROUCH | ASSEMBLY

ASSEMBLY
DRIVE

END CAP END Cap

tood-a: COMMUTATOR
12V.Motor
THRUST
PINION THROUGH
GEAR BOLTS "’"5“\ER

ARMATURE
SHAFT

CRIVE
b HOUSING
4120

Optional 12V Molor
g
4
3
§

RECTIFIER ASSEMBLY
4 120V Motor

Fig. 111 — Starter Motors . . . Exploded Views

CAUTION: The performance test of this starter
requires the use of an ammeter connected in the
120 volt AC starter motor circuit. Extreme care
should be used in making this test to minimize
the hazard of electrical shock. It is recom-
mended that a Hi-Pot test be conducted after e -
repairing starter motors to prevent injury. ‘ ' W e

————

.

e crmt.
U+

Clamp the starter motor and connect ammeter
as shown in the accompanying illustration. Fig.
112. Plug the electrical cord into a 120 volt outlet,
insert the tachometer in the end of the starter
motor and press the starter motor switch.
Disregard surge current.

B&S #10242
ADAPTER

Fig. 112 — Checking 120 Volt Starter Motor
Periormance
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A starter motor in good condition will be within
the folllowing specifications. Fig, 113.

If thestarter motor does not meet these require-
ments a list is given to aid in diagnosing-
problems. See page 9 and 10.

Starter Motor Voltage | Minimum [Maximum
Identification Required | Motor RPM | Amperes
| American Bosch
SME-110-C3
SME-110-Cé 120 7400 3-1/2
SME-110-C8
American Bosch
06026-28-M030SM 120 7400 3
Mitsubishi
V282188 120 7800 3-1/2
Fig. 113 — 120 Voit Starter Motor Performance
Chart

12 VOLT DC STARTER MOTORS

A performance test of the 12 volt starter motor
may be made in the following manner,

Equipment Needed —

1. A tachometer capable of reading 10,000
R.P.M.

2. A 6 volt battery + 0.3 volts.
3. An ammeter capable of reading 40 amperes.
4. A 12 volt battery £ 0.3 volts.

Connect the starter motor, battery and ammeter
as shown on the accompanying illustration. See
Fig. 114.

STARTERS
Gear Drive 12V & 120V

AMPERE
READING

Fig. 114 — Checking 12 Volt Starter Motor
Performance

Insert the tachometer in the end of the starter

motor and activate the starter motor. A starter
motor in good condition will be within the
specifications noted in Fig. 115. Disregard surge
current.

NOTE: A 6 volt battery is required in some
instances for test purposes only. This allows
R.P.M. readings to he made on a lower scale. See
Fig. 115.

If the starter motor does not perform satisfac-
torily, a list is given to aid in diagnosing
problems. See page 9 and 10. '

NOTE: To test starter motor ON ENGINE, refer
to Briggs & Stratton #19236 VOA meter Instruc-
tion Manual.

Starter Motor

Voltage Minimum Maximum

. ldentification Required Motor RPM Amperes VOA Scale
American Bosch 40 V-A
SME-12A8 6V+0.1 5000 25 R x 10*
American Bosch 16 V-A
SMH-12A-11 12V +0.3 4800 16 Rx1
American Bosch 16 V-A
01965-23-M0-30-SM 12V£03 5500 16 Rx1
Mitsubishi
MMO-4FL ) 16 V-A
MMO-5ML 6V+0.1 8700 16 Rx1
MQOIT02271

*Note inserts, Fig. 114.

Fig. 115 — 12 Volt Starter Motor Performance Chart
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DISASSEMBLY OF STARTER MOTORS

Remove the lockwasher, nuts and thru bolts._See
Fig. 116. The armature, drive cap and gear drive
can now be removed as an assembly.

NOTE: THRU BOLTS AND NUTS MUST BE
PLACED IN THE SAME POSITION-AS WHEN
REMOVED OR INTERFERENCE MAY RE-
SULT.

{See checking starter motor drive if repair,
cleaning or replacement of drive assembly is
necessary.)

12 VOLT
STARTING

THRU BOLTS

MATCH
MARKS

COMMUTATOR END CAP
ASSEMBLY

Fig. 116 — Removing Thru Boits

CAUTION: Do not clamp the motor in a vise or
strike the motor with a hammer. Some motors
include two powerful ceramic magnets which
can be broken or cracked if the motor housing is
deformed or dented.

To remove the commutator end cap. lift the
brush springs and slide brushes out of the brush
holders. The 120 volt AC starter motor rectifier
assembly may now be removed by loosening the
cover screw and unsoldering the field lead
attached to the rectilier assembly. See Fig. 117.

REMOVE
SCREW

LA

UNSOLDER
L4
2}
3 (3

Fig. 117 — Removing Rectifier
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Clean all dirt or corrosion accumulations from
the armature, commutator end cap, drive end
cap, etc. The bearings, housing and armature
should not be soaked in a cleaning solution. The
armature commutator may be cleaned with a
fine sand paper. Do not use emery cloth, as
emery will embed in the commutator and cause .
rapid brush wear. If it is suspected that the
armature, field coil or motor housing is de-
fective, new parts should be tried in the motor. If
proper testing equipment is available, check the
suspected armature or field coil to determine if it
is defective. The brushes should be checked for
proper seating, weak brush spring, dirt, oil or
corrosion. Brush spring pressure should
measure from 4 to 6 ounces when pressed to
working position. Also check to be sure brushes
are not sticking in their respective brush
holders. See Fig. 118.

DEPRESS
BRUSHES

Fig. 118 — Checking brusnes

CHECKING THE RECTIFIER ASSEMBLY
120 VOLT AC STARTER MOTOR

The rectifier assembly consists of a spring
loaded switch, which is in a normally “‘off”
position, an AC three wire ground receptacle and
four rectifiers encapsuled in an epoxy case. The
test procedure for checking the rectifier is as
follows:

Equipment Needed —

1. An AC volt meter capable of measuring 120
volts AC.

2. A DC volt meter capable of reading 100 volts
DC.

3. A 10,000 ohm resistor (1 watt).




CAUTION: The test of this rectifier assembly
requires the use of a 120 volt AC circuit. Extreme
care should be used when making this test to
minimize the hazard of electrical shock.

Solder the 10,000 ohm resistor to the DC internal
terminals of the rectifier, as shown in the
accompanying illustration. Fig. 119.

STARTERS
Gear Drive 12V & 120V

10,000 OHM OR

1 WATT R R
Ef-ilSTC.'P‘_'=

PLUG

3 PRONG
PLUG

g

SOLDER

Fig. 120 — Installing Rectifier to Housing

Insert the brushes in their respective holders,

NOTE: A tool such as shown in Fig. 45 should be
used to hold the brushes clear of the armature
commutator when assembling the commutator

end cap to the motor housing. )

Fig. 119 — Checking Rectifier Assembly

Connect the DC volt meter between the rectifier
field terminal and the brush terminal. Fig. 119.

Measmlire the line voltage of the 120 volt AC outlet
to be used. A rectifier assembly in good condition
will- be within the following specifications:

1. With the switch in the off position, a zero
reading should be observed on the DC volt
meter.

2. With the switch in the on position, the DC
volt meter reading should he 0 to 14 volts
lower than the AC line voltage measured
previously.

If the drop exceeds 14 volts, the complete
rectifier assembly must be replaced, as indi-
vidual parts for the rectifier assembly are not
available.

ASSEMBLY OF STARTER MOTORS

When all parts have been thoroughly inspected,
lightly lubricate the bearings with #20 oil and
reasseémbile in the following manner. (Solder the
field lead to the rectifier assembly and assemble
the rectifier to the housing (120 VAC motor). Fig.
120.

MATCH
BRUSHES
SLOT _A

] .—.,.G T[N nas—

Fig. 122 — Insialling End Cap

Slide the armature into the motor housing, being
sure to match the drive end cap keyway to the
stamped key in motor housing. Assembie end
cap, again matching the keyway 10 key in
housing. Care should be used to prevent damage
to ceramic magnets where used.

Assemble thru bo'lts, lockwashers and nuts.

NOTE: THRU BOLTS AND NUTS MUST BE
PLACED IN THE SAME POSITION AS WHEN
REMOVED OR INTERFERENCE MAY RE-
SULT.

After Hi-Pot test and assembly of the starter
motor drive, the starter motor is now ready for
installation to the engine.

35




STARTERS
Gear Drive 12V

GEAR DRIVE STARTER MOTOR
USED ON MODELS 300400 and 320400

This starter motor uses a gear type engagement
method, similar to an autormnobile starter. When
the starter motor is activated, the helix on the
starter motor shaft drives a pinion gear into
engagement with a ring gear attached to the
engine flywheel and cranks the engine.

Recommended battery sizes range from 32
ampere hour for normal service to 50 ampere
hour for ~-20° F service. .

CHECKING STARTER MOTOR DRIVE

When the starter motor is activated, the pinion -

gear should engage the flywheel ring gear and
crank the engine. This action can be ocbserved by
removing the blower housing. If the starter
motor drive does not react properly, inspect the
helix and pinion gear for freeness of operation.

If any sticking occurs, this must be corrected.
Proper operation of the starter is dependent on
the pinion freely moving on the helix. See Fig.
123. '

Flg. 123 — Checking Starter Motor Drive

PINION GEAR

DRIVE HEAD END CAP

THRU BOLT

(BB

™
— |
THRUST
WASHER /
INSULATING
THRUST WASHER
ARMATURE

o)

4218

INSULATING TUBE
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Fig. 124 — Exploded View




CHECKING THE STARTER MOTOR

A performance test of the starter motor may be
made in the following manner.

Equipment Needed —

1. A tachometer capable of reading 10,000
RPM.

2. A 12 volt battery £ 0.3 volts.

3. An ammeter capable of reading 100
amperes.

Connect the starter motor, battery and ammeter
as shown on the accompanying illustration. See
Fig. 125. _

Fig, 125 — Checking Stator Motor Performance

Insert the tachometer in the end of the starter
motor and activate the starier motor. A starter
motor in good condition will be within the
following specifications.

1. Starter‘ motor RPM — 5500 minimum.
2. Current draw (amperes) — 60 maximum
(Disregard surge current.)

If the starter motor does not perform satisfac-
torily, the following should be checked and
corrected if necessary. :

1. A binding or seizing condition in the starter
motor bearings.

2, Starter motor brushes sticking in
brush holders.

3. A dirty or worn armature commutator
or brushes.

4. A shorted, open or grounded armature or
field coil.

STARTERS
Gear Drive 12V

DISASSEMBLY OF STARTER MOTOR

(See checking starter motor drive if repair,
cleaning or replacement of drive assembly is
necessary.)

Remove thru bolts and commutator end cap. The
armature, drive cap and gear drive may be
removed as an assembly. See Fig. 126.

INSULATOR

Fig. 126 — Removing Thru Bolts

Clean all dirt accumulations from the armature,
end caps, etc. The bearings, housing and
armature should not be soaked in a cleaning
solution. The armature commutator may be
cleaned with a 000 sand paper. Do not use emery
cloth, as emery will embed in the commutator
and cause rapid wear. If it is suspected that the
armature or field coil is defective, a new
armature or field coil should be tried in the
motor. If proper testing equipment is available,
check the suspected armature or field coil to
determine if it is defective. The brushes should
be checked for poor seating, weak brush springs
or dirt and oil. Check to be sure brushes are not
sticking in their respective brush holders. See
Fig. 127,

Fig. 127 — Checking Brushes
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ASSEMBLY OF STARTER MOTOR

When all parts have been thoroughly inspected,
lightly lubricate the bearings with #20 oil and re-
assemble in the following manner:

Slide the armature into the housing. Drive cap
key must match keyway in housing. Insert
brushes and brush spring in their respective
brush holders as shown in Fig. 128.

Fig. 128 — Installing Brushes
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Install insulator tube on thru bolt close to motor
terminal, See Fig. 129. Assemble end cap,
matching key to keyway in housing. Tighten thru
bolts securely.

NOTE: Insulating thrust washer must be -
installed on armature shaft or shorting will
occur when commutator bars contact end cap.
Fig. 129. '

THRU BOLT MATCHING
MOTOR NOTCH

TERMINAL

INSULATOR
THRUST
WASHER

N
INSULATOR \,/
TUBE TUBE

Fig. 129 — Installing Thrust Washer and
: Insulator Tube

After assembly of the starter motor drive, the
starter motor is now ready for installation to the
engine.




12 VOLT ELECTRIC _
STARTER-GENERATOR UNIT

STARTING SWITCH

CHARGE
INDICATOR

STARTER PANEL ASSEMBLY

' Fig. 130 — Starter Panel Assembly

Removing and Replacing Belts

Remove belt guard. Loosen starter-generator
unit mounting bolts and push the unit toward the
engine as far as it will go. The belt(s) can then be
removed. (Note; Starter-generator units on
some models are eguipped with two belts. On
these units, both belts should be replaced even
though only one belt appears to be worn. Use
“only matched sets of belts.} Do not force belts
onto pulleys. There is sufficient adjustment to
allow them to be slipped in place. After belt has
been installed apply a 30 lb. (13.6 kg) force to the
upper pulley and flange,

Tightén mounting bolts securely and replace belt
guardi NOTE: Belts are of special high strength
.design. See Figs. 134 and 135 on page 43. Use only
genuine factory replacements ohtainable at
authorized Briggs & Stratton service station.

_ STARTERS
Starter Generator 12V
Emergency Winter Operation

If run-down batteries are repeatedly experi-
enced due to short or infrequent operation at low
temperatures, it is advisable to temporarily
increase the generator charge rate.

A simple method of increasing the charge rate is
to disconnect the lead to the regulator BAT
terminal and reconnect this lead to the regular
(L) terminil, This bypasses the current-voltage
feature of the regulator automatically in-
creasing the amount of charge to the battery. See
Fig. 132.

CAUTION: Operate the regulator with these
connected during cold weather when operating
periods are short or infrequent. Re-establish the
original lead tonnections as soon as mild
weather returns or operating time becomes
normal; otherwise the battery will be damaged
by over charging,

Battery Size

A 12 volt battery of 50 ampere hour capacity is
recommended. CAUTION: Battery must have
negative (-) terminal grounded to engine or
machine frame.

Maintenance of Battery and Cables
(See Fig. 131 for cable size)

Check electrolyte level every 100 hours. Main-
tain level with distilled or demineralized water.
Avoid overfilling. Keep top of battery clean by
periodically washing with a brush dipped in
ammonia or bicarbonate of soda solution
followed by flushing with clean water. Keep
battery hold down clamps tight to prevent
vibration of battery, but do not overtighten as
this may warp case.

Battery cable clamps must be kept tight on
terminals to provide a good contact, If corrosion
occurs at terminals, disconnect cables and clean
clamps and terminals separately. Ceoat clamps
with petroleum jelly and re-install.

Warranty and Service

For warranty and service on all Delco-Remy
parts, contact United Motors Service Agencies.
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STARTER-GENERATOR WIRING DIAGRAM

The three drawings shown below illustrate the most common method of wiring 12 volt star.ter-

generator units.

12 YOLT STARTER GENERATOR

FIELD 14 WIRE
S— O —
VOLTAGE |gat W
CURRENT BAT ok
REGULATOR 14 WIRE
- ) IGN
ARM v I cauTion: ON -QOFF
E ALL EXTERNAL AMMETER START
LOAD MUST BE SWITCH
TAKEN FROM
My L TERMINAL SOLENCID | STARTER
l_’ ! WAY 2 ANPS. SWITCH = GENERATOR
T 42 WIRE IF
’;;?.’.‘f.{? I .| 15 FT. QR LESS
H 42 WIRE 15 FT. 12 VOLT 40 WIRE IF
\ OR LESS BATTERY
l wowRE 15 FT. 70 25 FT. _
0 WIRE IF 15 FT. 40.45 AMP. HR
H TD 25 FT. MIN. CAP.
i ‘l - WIRING DIAGRAM
'L WITH SOLENOID AND

-KEY START

NOTE:
15 ft. = 4.57 meters
25 ft. = 7.6148 meters

WIRE “'A"

CAUTION-

ALL EXTERNAL LOAD
MUST BE TAKEN
FROM L TERMINAL

WAX, & AMPS,

WIRE P
g |

#2 WIRE IF 15 FT.
OR LESS
#0 WIRE IF 15 FT.

TO 25 FT.
«

12 YOLT
BATTERY
40-45 AMP. HR.

MIN. CAP,

v2 WIRE IF

15 FT. OR LESS
=0 WIRE IF

15 FT. TO 25 FT.

NOTE: WIRES "A'" AND ‘B ARE »14 WIRE AND WILL BE FURNISHED BY
BRIGGS & STRATTOM IF REGULATOR IS MOUNTED ON START. GEN. UNIT

STARTER
GENERATOR -

WIRING DIAGRAM

12 YOLT 5TARTER GENERATOR
WITH MANUAL START SWITCH

FIELD =14 WIRE
VOLTAGE
CURRENT |BAT

REGULATOR

CAUTICM: ALL EXTERNAL
[3—— LOAD MUST BE
L TAKEN FROM L TERMINAL

ARM L)

MAX. & AMPS.
CHARGE
IGNITION INDICATOR
SWITCH LIGHT

=

TO MAGNETO PRIMARY

=2 WIRE IF 15 FT. 12 VOLT
OR LESS BATTERY

=0 WIRE IF 15 FT. 40-45 AMP. HR.
T0 25 FT.

MIN. CAP.

2

@

STARTER SWITCH -4

=2 WIRE IF

15 FT. OR LESS
=0 WIRE IF

15 FT. TO 25 FT.

STARTER
GENERATOR

WIRING DiAGRAM

13 VOLT STARTER GENERATOR
WITH PANEL

Fig. 131 — Starter Generator Wiring Diagrams




CHECKING 12 VOLT STARTER-
GENERATOR SYSTEMS

The following tools and materials should be
available. :

1: Hydrometer

2. Battery cable and terminal cleaning tool

3. Hand tools for tightening beits and connec-
tions

4. Baking soda and water

5. Briggs & Stratton 19236 VOA meter or Eico
Model 540 Readi-Tester.

6. 4 to 6 amp taper battery charger

STARTERS
Starter Generator 12V

CHECKING BATTERY

Check for clean, corrosion-free and tight connec-
tions. Hydrometer reading should be a minimum
of 1.225 and each cell should read within less than
.050 variation after charging. Battery must meet
these conditions before condueting starter-
generator tests.

» TO IGN.
PRIMARY

VOLTAGE
REGULATOR

GENERATOR
FRAME
GROUNDED
#1

#5

WARNING
LIGHT

STARTING
SWITCH

12V

Fig. 132 — Wiring Diagram
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CHECKING STARTER-GENERATOR
AND REGULATOR (See Fig. 132)

NOTE: All tests to be made with ignition off and
starter switch pressed long enough for meter
needle to settle.

1.

Checking Ground Resistance
(Poor Connection)

Plug black lead in black common meter
socket and red lead in VOLTS-OHMS-
LEAKAGE socket. Negative test lead to #1
{ground). Positive test lead to #2. Press
starter switch. Meter should read 10 volts or
more.

. Checking Lead to Switch

Leave negative test lead at ground #1. Move
positive lead to #3. Low or no voltage reading
while pressing starter switch indicates de-
fective positive battery cable or connection.

Checking Starter Switch

Move the positive test lead to #4. The meter
should read ‘“‘close to battery voltage’™ when
starter switch is pressed. Very low or no
voltage indicates a defective starter switch.

4, Checking Lead from Swilch to Slarier

Move the positive test lead to #5. Press the
starter switch. The meter should read *‘close
to battery voltage.” Ii the starter motor does
not crank and battery voltage is available, the
starter motor is defective. If voltage is not
available, cable or connection between test-
point #5 and #4 is defective.

. Generator-Regulator Test

Set test meter at 15 amps, put red lead in AMP
socket. Disconnect wire at voltage regulator
terminal *‘B,”" and connect test instrument in
series. The meter will register charge, if any,
to the battery when the engine is running.
The charge will start approximately 1800 to
2000 engine RPM, and will vary according to
the battery state of charge,

If meter reads 10 amps or more, disconnect
“F" terminal at regulator. If output remains
high, the generator is defective. If output
stops, the regulator is. defective.

If no charge is shown on meter, short the
regulator “F’' terminal to ground. Meter
should then show a 10 amp or more charge.
No charge would indicate a defective gen-
erator. A charge would indicate a defective
regulator.

MOUNTING POSITIONS

#1 PREFERAED

r
q
;
_hl’:

#2

ALTERNATE

SEE NOTE
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Fig. 133 — Voltage Regulator




Installation of Voltage Regulators

NOTE: Avoid — Regulator will not function in
this position,

Regulator should be mounted at a point of mini-
mum vibration.

There must he a good ground connection
between regulator mounting feet and equipment
frame and between the engine and equipment
frame. If this is not possible, a #14 wire must be
run from the grounded regulator mounting foot
to the engine.

12 Volt Starter-Generator

Belt Adjustment Procedure

STARTERS
Electric Starter 120V

ffffff
seom @®0

Fig. 134 — 12 Volt Starter-Generator (Low Position)

To adjust, tilt away from blower housing until
belts move up and down 1/4” with thumb
pressure at a point midway between pulleys.
Tighten screws to hold in place and install guard
and tighten in place. Fig. 134 and Fig. 135.

Fig. 135 — 12 Volt Starter-Generator (High Position)

Fig. 136 — Beit Drive 120 Volt Starter

Adjust Belt (120 Voit AC Starter Motor)

Belt adjustment is made by loosening the two
nuts shown in Fig. 137, and sliding the motor in
the slots. Torque on nuts in 15-20 inch pounds (1.7
to 2.2 Nm).

BELT RESTRICTOR
WLEUS, A
A A
L —— ] L m——
LLUS, 8 HwLus. C WLUS. D

Fig. 137 — Belt Adjustment

Be sure belt is between prongs of the belt
restrictor. Crank engine with starter motor and
ignition “'Off.”" Observe dimensions as indicated
in Fig. 137, Tilus. A. If dimension “*A” is 3/32" to
1/8" (2.4t0 3.2 mm), belt is in proper adjustment.
If dimension ‘A’ is less than 3/32" while
cranking, the starter motor must be adjusted
away from the engine. If more than 1/8”, the
motor must be adjusted toward the engine.
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Final Check (120 Volt AC Starter Motor)

Starting motor should be tested under maximum
load. To do this, turn engine by hand until
compression stroke is reached. Plug in starter.
Belt should engage and crank engine without
slipping. When engine starts, disconnect plug.
Belt should not circulate while engine is running.
If two prong outlet is the only one available, it
should be converted to three prong outlet. See
Fig. 138,

CAUTION

NEVER MAKE OR BREAK
THE CURRENT AT
STARTING MOTOR, AS THE
RESULTING SPARK MIGHT
IGNITE GASOLINE FUMES

ALTERNATE =
IN-LINE e
SWITCH
s
! =
It ~
\\"-‘.\
\"-\_

Fig. 138 — Checking Starter

12 VOLT BELT DRIVE STARTER
Operation

This Briggs & Stratton electric starter auto-
matically engages a belt cluteh and cranks
engine when a 12 volt battery is connected
between the terminal on the starter and engine
cylinder. When engine staris, the belt clutch
automatically disengages starter maotor {rom
engine. Driven equipment should be disengaged
from engine prior to engaging eleciric starter.
The starting system is designed {o turn over
engine only. Fig, 139.

44

Fig. 139 — Starter Connections .

Proper Electric Installation

Negative (-} side of battery must be grounded to
engine. This lead must carry starting current
and therefore, must be a No. 4 size wire or
larger.

Another heavy lead (No. 4 or larger) should be
connected from the starter motor terminal
through the starter switch and to the positive (+)
battery terminal. Fig. 140.

rL l l STARTER SWITCH
¥ [= + _

STARTER
BATTERY MOTOR

Fig. 140 — 12 Voit Wiring Diagram

Battery Size

A 12 volt battery of 40 to 45 ampere hour capacity
is recommended.

Motor Repairs

For warranty and service oh starter motors,
contact Authorized Representative of Presto-
Lite.

Adjusi Beit

The two assemblies which had been used are
shown below. Fig. 141 and 142, Adjust as follows:

Loosen nut ““A’" and “'B" slightly so the starter
motor can just be moved by hand. Move starter
motor away from engine as far as possible. Rock
engine pulley back and forth and at the same
time, slowly slide the starter motor toward
engine unti} the starter motor pulley stops being
driven by the vee belt. Move starter motor
another 1/16" (1.6 mm) toward the engine.
Tighten nuts A" and “B.” '
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PRODUCTION

Fig. 141 — Adjust Belt Fig. 142 — Adjust Belt
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ALTERNATOR

Identification
Alternators are used on engines noted and may be located on page indicated.
Basic Engine 10 Ampere 10 Ampere Dual* Tri-
Model Series | 12 Ampere | 4 Ampere | 7 Ampere Fuse Type Regulated Circuit | Circuil
130000 48
140000 . 62 58 52, 55
170000 62 58 66 51, 32, 55 64
190000 62 - 58 66 51, 52, 55 64
220000 66 51, 52 64
240000 66 64
250000 - 66 51, 52 64
320000 . 68 66 51, 52 64
*AC or DC only included with Dual Circuit Alternators.

Fig. 143

ALTERNATOR TROUBLESHOOTING

The following list is provided to aid you in diagnosing problems for alternator systems.

Battery — Not Charging Alernator defective

Diode/rectifier defective

Regulator defective

Wiring, shorted, broken or corroded

Stator, damaged

Battery cables connected to wrong terminals

Battery defective

Flywheel magnets, broken or not charged

Battery — Overcharging Regulator defective (regulated alternator only)
Battery size too small for alternator

Vibration/equipment (battery appears to be
overcharging when water splashes from
battery caps.)

Lights — Not Functioning Light bulbs, defective

Wiring, shorted or broken

Light switch, defective

Stator defective
Regulator (regulated alternator), defective

Battery defective (regulated alternator)
 Fig. 144

WARNING: Do not strike flywheel with a hard object or metal tool as this may cause flywheel to shatter
in operation, causing personal injury or property damage. Use Briggs & Stratton approved tools only, and
if in doubt, contact your Authorized Briggs & Stratton Service Center.




Equipmenf to Test Alternators

The following Iist of equipment is recommended
for test and repair of alternators.

Volt/Ohm/Ampere (VOA) Meter

The VOA meter is available from your Briggs &
Stratton source of supply. Order as part no.
19236. The meter may be used to read volts, chms
or amperes when leads are attached to appro-
priate connector. Fig. 145.

DC. ANMPE AT AMPE M

AT
ol AC VLTS
=1 oe
YOLTS
DHOOE TEST)
AMPY vOLTS OHMs
@ jnon: TeAY @

Fig. 145 — VOA Meter

Ammeter

Range 20-0-20; available from automotive parts
supplier or use Briggs & Stratton No. 295158.

Attach leads and alligator clips as shown in

Figure 146.

TAPE
CONNECTIONS
TO INSULATE

Fig. 146 — Ammeter

ALTERNATOR
Test Equipment

Test Lamp

12-volt bulb and bulb holder; available from
automotive parts supplier, or use Briggs &

Stratton No. 67245 bulb and No. 298586 bulb

holder. Attach leads and alligator clips as shown
in Figure 147.

T

W 18" LEADS — TV

TAPE CONNECTIONS TO INSULATE

Fig. 147 — Test Lamp
Fuse Cap Test Lead

Part no. 390888 fuse cap. Attach alligator clip as
shown in Figure 148.

=] =

% 18" LEAD

Fig. 148 — Fuse Cap Test Lead

Load Lamp

G.E. No. 4001 sealed beam headlight or equiva-
lent. Available from automotive parts supplier.
Attach leads and clips as shown in Figure 149.

CONNECTIONS
TO INSULATE

Fig. 149 — Load Lamp

Fuses

AGC or 3AG. 7-1/2 and 15 ampere fuse, available
from automotive parts supplier or Briggs &
Stratton No. 67125 (7-1/2 amp.) and No. 67345 (15
amp.).
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ALTERNATOR
12 Amp

1-1/2 AMP ALTERNATOR.
Used on Model Series 130000

The integral 1-1/2 ampere alternator, with solid
state rectifier, is designed for use with a
compact battery. A 12 ampere hour battery is
suggested for warm temperature operation and
a 24 ampere hour battery should be used in cold
service. ) ’

The alternator is rated at 3600 RPM. At lower
speeds available output is reduced.

STATOR ASSEMBLY
CONNECTOR

GROUND
WIRE

ALTERMATE STYLE

Fig. 150 — Alternator Assembly

WHEN CHECKING ALTERNATOR COMPO-
NENTS, MAKE THE TESTS IN THE FOLLOW-
ING SEQUENCE:

CHECKING 1-1/2 AMP.
NON-REGULATED ALTERNATOR

Condition Found (Battery Run Down)

Check battery polarity. Negative (-) side of
battery should be grounded to engine or frame:
positive (+) side of battery to starter motor and
alternator charge lead. Figure 151. If reversed,
rectifier will be damaged.

Testing for Output

Disconnect connector or charging lead from
charging terminal. Fig. 152 and 153. Do not allow
terminal on charging lead to touch engine or
equipment. Clip 12 volt load lamp between
charging terminal and ground. Start engine. if

.lamp lights, alternator is functicning. If lamp

does not light, alternator system is defective.
The same test may be performed using 19236
Briggs & Stratton VOA meter., :

CHARGING
TERMINAL

CHARGING
TERMINAL

e . e i

CHARGING
LEAD

Fig. 152 — Checking Output

TAPE ENDS
TO INSULATOR

CHARGING
TERMINAL

BATTERY

Fig. 151 — Typical Wiring Instatlation
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Fig. 153 — Checking Output, (Alternate Style)

~ Testing Stator

Unplug connector or disconnect charging lead
from battery and rectifier assembly on alternate
style. Remove screw from ground wire or
rectifier assembly from starter motor. Turn
rectifier assembly to expose wires attached to
soldered terminals on alternate style.




NOTE: Ground wire or rectifier assembly must
not touch the engine during this test.

Start engine. With engine running, pierce stator
wires with probes from load lamp or touch
terminals in rectifier box. Fig. 154 and 155. If
load lamp lights, the stator is satislactory. If
load lamp does not light, the flywheel magnet or
stator is inoperative. The {lywheel should be
examined to be sure magnet is charged, If
required, replace flywheel or the stator.

ALTERNATOR
1% Amp

Fig. 154 — Testing Stator

Fig. 155 — Testing Stator (Alternator Style)
Replacing Defective Stator

Remove the blower housing, rotating screen,
clutch assembly and flywheel. Note and remem-
ber location of stator wires, under one coil spool,
then between starter and drive unit housing as
shown in Fig. 156. Remove ground wire or
rectifier assembly from starter drive housing,
Remove the two stator mounting screws and
bushings.

MOUNTING
SCREWS

FLYWHEEL

Fig. 156 — Stator Assembly Locatlon

Install new stator assembly with stator mount-
ing screws and bushings. Be sure leads are
properly positioned as shown in Figure 157.
While tightening mounting screws, push stator
toward crankshaft to take up clearance in
bushing. Torque mounting screws 18 to 24 inch
pounds (1.6 to 2.1 Nm). Before re-assembly,

. locate stator wires against cylinder in order to

clear ring gear and flywheel, Attach ground wire
or rectifier assembly to drive housing. Replace
flywheel and torque clutch housing as noted on
specification chart. Re-assemble rotating screen
and blower housing.

BUSHING

Fig. 157 — Assembling Stator

Testing Rectitier

Do not start engine, Use the #19236 VOA meter to
test resistance from charging terminal to
ground, as shown in Fig. 158 or 159. Now reverse

. test leads and recheck. One way there should be

a meter reading. The other way there should not
be a meter reading. The actual meter readings
are not important. I{ the meter shows a reading
both ways, or neither way, the rectifier is
defective. Replace rectifier.
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®
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Fig. 159 — Testing Rectitier (Alternate Style)

Replacing Rectifier

Cut stator wires close to rectifier so that stator
wires remain as long as possible. Discard old
rectifier. Strip insulation back 3/8” from stator
wires. Replacement rectifier has two exposed
wires which. are already stripped of insulation.
Twist and solder each stator wire to a rectifier
wire. Insulate each connection with electrical
friction tape, keeping connected areas as
compact as possible. Remove and discard
original ground wire from drive housing. Fasten
new ground wire to drive housing. Locate wires
as shown in Figure 160. Retest rectifier as shown
in Figure 158 or 159. -

Fig. 160 — Replacing Rectifier
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Replacing Detfective Rectifier Box

Remove rectifier box from starter motor. Use a
screwdriver to pry under the fibre board as
shown in Figure 161. Fibre will break, exposing
soldered connections between rectifier and
stator leads. Cut stator leads close to eyelets so
stator leads remain as long as possible. Strip
insulation ‘back to expose about 3/8” of wire.
Discard defective rectifier box.

LEADS
SPLICED AND
TAPED

‘5’

FLYWHEEL

—

Fig. 161 — Replacing Rectifier

Replacement rectifier box has short leads, the
tips of which are already stripped of insulation.
Twist and solder each stator lead to a rectifier
lead. Insulate each connection with electrical
friction tape, keeping splices as compact as
possible because of small space available. Form
splices into bottom of rectilier hox as shown in
Figure 161. and re-assemble rectifier box to
starter motor. Pull gently on leads to insure a
firm connection and locate them as shown in
Figure 161, so they cannot rub on flywheel ring
gear. Recheck output as shown in Figure 153.




AC Only Alternator

The AC alternator is designed to operate as an
integral part of the engine. It provides current
for lights normally used on lawn and garden
equipment.

STATOR
ASSEMBLY

BLACK

Fig. 162 — AC Circuit Alternator

Current for the lights is available as long as the
engine is running. The output depends upon
engine speed. Twelve-volt lights with a total
rating of 60 to 100 watts may be used. With lights
rated at 70 watlts, the voltage rises from 8 volts at
2400 RPM to 12 volis at 3600 RPM, so the
brightness of the light changes with the engine
speed. The 5 amp lighting alternator uses less
than .2 of a horsepower at full output.

Fig. 163 — Typicat AC Wiring Diagram

The test procedure for this alternator is located
in the Dual Circuit Alternator Section 7, page 54.

ALTERNATOR
AC or DC Only

DC Only Alternator

The DC alternator is designed to operate as an
integral part of the engine and is separate from
the engine starting system. It is intended to
provide DC charging current for 12 volt bat-
teries. Recommended battery sizes range from
12 ampere hour for warm temperature service to
24 ampere hour in coldest service for model
series 130000. Model series 140000 and up range
from 20 ampere hour for warm temperature
service to 40 ampere hour in coldest service.

STATOR
ASSEMBLY

/&) RED

Fig. 164 — DC Circuit Alternator

The current from the battery charging alter-
nator is unregulated and is rated at 3 amperes.
The output rises irom 2 amperes at 2400 RPM to 3
amperes at 3600 RPM: the alternator uses less
than .2 of a horsepower.

WARNING: For electrical safety always re-
move cable from negative (-) side of the battery
before attempting any repairs or maintenance to
engine or equipment.

AMMETER
QPTIONAL

REY

IATCH
MEILAATED SOUENCOIG ARCUNO SOLENOID
VATH &4 i TCH WITH KEY SWITCH

Fig. 165 — Typical DC Wiring Diagram

The test procedure for this alternator is located
in the Dual Circuit Alternator Section 7, pages 52
and 53. :
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ALTERNATOR
Dual Circuit '
5 Amp AC -3 Amp DC - Rectifier Plug Type

The dual circuit alternator is designed to operate
as an integral part of the engine and is separate
frorn the engine starting system. Recomnmended
battery sizes range from 20 ampere hour for
warm temperature service to 40 ampere hour in
coldest service.

¥ RED LEAD
DC CURRENT
CHARGING CIRCUIT ==

WHITE LEAD
AG CURRENT

WHITE Foa L)
LEAD. GHTS

WHITE

Fig. 166 — Dual Circuit Alternator

The dual cireuit alternator is actually two
separate alternator systems. A single ring of
magnets inside the flywheel supplies the mag-
netic field for both of them. Qne alternator
system uses a solid state rectifier and provides
battery charging current. The other alternator
system feeds alternating current directly to the
lights. Since the two are electrically inde-
pendent, use of the lights does not reduce the
charge going into the battery.

AMMEYER
OPTIONAL

100 WATTS MAX.
60 WATTS MIN.

2V TOTALRATING

LA TED SOLENCID GROUND SOLEROID
WATH KEY BWATOR WITH REY PWATCH

Fig. 167 — Typical Wiring Diagram

The battery is not used for the lights, so lights

are available even if the hattery is disconnected
or removed. The alternator uses less than 0.2
horsepower.
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Current for the lights is available as long as the
engine is running. The output depends upon
engine speed. Twelve-volt lights with a total
rating of 60 to 100 watts may be used. With lights
rated at 70 watts, the voltage rises from 8 volts at
2400 RPM to 12 volts at 3600 RPM, so the
brightness of the light changes with the engine
speed.

The current from the battery charging alter-
nator is unregulated and is rated at 3 amperes.
The output rises from 2 amperes at 2400 RPM to 3
amperes at 3600 RPM. = -

There is one external connection. The battery
charging current connection is made through
one terminal of a two connector plug. Current for
lights is available at the second terminal of this
plug. The plug is polarized to prevent improper
connections. The return circuit for both alter-
nators is through ground to the engine block.

CHECKING BATTERY INSTALLATION

Check if battery polarity is correct. Negative (-)
side of battery should be grounded to engine or
frame; positive (+) side of battery to alternator
output lead. Figure 167.

WHEN CHECKING ALTERNATOR COMPON-
ENTS, MAKE THE TESTS IN THE FOLLOW-
ING SEQUENCE: '

TESTING ALTERNATOR CHARGING
(DC) OUTPUT o

Set #19236 VOA meter {o measure am;f:eres.

. Attach leads in series with positive battery

terminal and wire as shown in Fig. 168. Meter
should indicate output. The charge range is
dependent on the condition of the battery and
engine speed. If meter shows no charge or shows
a discharge, test diode and stator.

Fig. 168 — Testing Alternator DC Output




TESTING FOR SHORT IN ALTERNATOR
SYSTEM

Disconnect charging lead from battery, and
connect charge lead test lamp in series between
battery and charge lead. (Figure 169) DO NOT
START ENGINE. Test lamp should not light, If
it does light, stator charging lead is shorted or
diode is defective. Disconnect charge lead
connector at alternator. If test light does not go
out, the lead from the cap io the battery is
shorted. If light goes out, diode is defective,

BATTERY

REO LEAD GROUND CONNECTION

Fig. 169 — Testing for Short in Stator,
Diode ot Charge Lead

TESTING DIODE

Disconnect connector plug. Set meter on ochm
scale. Check diode by attaching one meter lead
to red stator lead wire. (A needle may be used to
pierce stator lead wire insulation.) Touch the
other meter lead to diode join in plastic
_connectior, then reverse meter leads, The meter
should show a reading in one direction only. If
meter shows a reading in both directions or does
not show a reading in either direction, the dicde
is defective and the connector assembly must be
replaced. See Fig. 170. -

Fig. 170 — Testing Diode

\ ALTERNATOR
Dual Circuit - Rectifier Plug Type

NOTE: Service replacement diodes are pre-
assembled to a connector and a short lead wire
for ease of installation.

TESTING STATOR CHARGING COILS

Remove blower housing, flywheel etc. and
examine red lead wire for cuts, damaged
insulation or obvious short on lead. If bare spots
are found repair with electrical tape. If short
cannot be repaired, replace stator, Stator should
also be checked for continuity as follows: -

Use VOA meter set on ohm scale. Touch one
meter lead to stator laminations, touch the other
meter lead to red stator charge lead wire,
(Pierce red wire insulation with a needle to
insure meter lead contact.) Meter should show
continuity. Fig. 171.

Next remove screw which attaches stator
ground wires to stator laminations, Be certain
ground wire does not touch laminations as shown
in Fig. 171 and repeat previous test. Meter should
not show continuity. If meter does not show
continuity in first test or shows continuity during
second test, stator is defective and must be

- replaced.

STATOR GROUND
WIRE

Fig. 171 — Testing Stator

NOTE: Discoloration of stator coils does not
mean stator is defective. A shorted diode will
pass battery current thru stator coils to ground,
which discolors coils due to heat. Replacing
diode would normally restore alternator without
replacing stator. '
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ALTERNATOR v
Dual Circuit - Rectifier Plug Type

TESTING ALTERNATOR AC CIRCUIT
{Lighting)

Connect load lamp to AC side of connector and
ground as shown in Fig. 172. Load lamp should
light to full brilliance at medium engine speed. If
lamp does not light or is very dim at medium
speeds, stop engine and remove blower housing
and flywheel, Disconnect stator ground wire as
shown in Fig. 171.

GROUND
CONNECTION

Fig. 172 — Testing AC Lighis Circuit Output

With #19236 VOA meter, check for continuity
between ground lead wire of AC coil and AC plug
of connector as shown in Fig. 173. Meter reading
should show continuity.

- A

BLAGK WIRE

CONNECTQR
Fig. 173 — AC Continuity Test

Next, be sure ground lead terminal is not
touching a grounded surface, and check continu-
ity from terminal to ground. Figure 174. Meter
should not show continuity. If meter indicates
continuity, coils are grounded and defective.
Examine black lead to be sure the insulation is
not worn or cut. Repair with tape and shellac if a
bad spot is found. If ground still exists, or if AC
coils do not show continuity, stator raust be
replaced.

BLACK WIRE
IN CONNECTOR

Fig. 174 — Test for AC Output Ground Conditfion




Dual Circuit Alternator with Fuse

This efficient gear drive, 12 volt battery powered
starter system is compact and powerful. It is
available with either a rope or rewind auxiliary
starter. Recommended battery sizes range from
20 ampere hour for warm temperature service to
40 ampere hour in coldest service.

AC HEADLIGHT LEAD

STATOR
RECTIFIER

RETAINING
CLANP

A1Ta

Fig. 175 — Alternator Assembly

DUAL CIRCUIT ALTERNATOR

The dual circuit alternator is actually two
separate alternator systems. A single ring of
magnets inside the flywheel supplies the mag-
netie field for both of them. One alternator
system uses a solid state rectifier and provides
battery charging current. The other alternator
system feeds alternating current directly to the
lights. Since the two are electrically inde-
pendent, use of the lights does not reduce the
charge going into the battery.

AGC DR 3AG 77, AP, FUSE @

ALTERMATOR
~ CHARGE LEAD c +

STARTER AMMETER
MOTOR TR OPTIONAL

17vDLT

¢ ¥
STARTER 7% BATTER

YMITCH
ERCINE GROUNCING
CONNECTION

AC HEADLIGHT LEAD

NDFE  HEADLIGHT§ MUST BE COMNECTED TO
ACHEADLIGHT LEAD. DD MOT CONNECT
HE{ADLIBHTS TO BATTERY

Fig. 176 — Typical Wiring Installation

The battery is not used for the lights, so lights
are available even if the battery is disconnected
or removed,

ALTERNATOR
Dual Circuit-Fuse Type-

Current for the lights is available as long as the
engine is running. The output depends upon

-engine speed. Twelve-volt lights with a total

rating of 60 to 100 watts may be used. With lights
rated at 70 watts, the voltage rises from 8 volts at
2400 RPM to 12 volts at 3600 RPM, so the
brightness of the light changes with the engine
speed.

The current from the battery charging alter-
nator is unregulated and is rated at 3 amperes.
The output rises from 2 amperes at 2400 RPM to 3
amperes at 3600 RPM.

There are two external connections. The battery
charging current connection is made through a
7.5 ampere fuse mounted in a fuse holder beside
the starter motor. Current for the lights is
available at a plastic connector located below
the fuse-holder. The two connections are differ-
ent so they cannot be accidentally interchanged.
The fuse protects the 3 amp charging alternator
and rectifier from burnout due to improper
(reverse polarity) battery connections. The 5
amp lighting alternator does not require a fuse
as a short circuit in its output will not damage it.
The return circuit for both alternators is through
ground to the engine block. The alternator uses
less than 0.2 horsepower.

CHECKING DUAL CIRCUIT
ALTERNATOR

Fuse Blown

Check if battery polarity is correct: Negative
{(-) side of battery should be grounded to engine
or frame; positive (+) side of hattery to (fused)
alternator output lead. Figure 177. If reversed,
correct and put in new fuse.

WHEN CHECKING ALTERNATOR COMPO-
NENTS, MAKE THE TESTS IN THE FOLLOW-
ING SEQUENCE:

BATTERY RUNS DOWN
Testing Alternator Charging Output

Install ammeter in series with charging lead, as
in Figure 177. Start engine. Ammeter should
indicate charge. The charge rate is dependent
upon the condition of the battery.



ALTERNATOR .
Dual Circuit - Fuse Type

SOLENOID
OR SWITCH

Fig. 177 — Testing Alternator Charging Output

If VOA meter shows no reading, test stator and
rectifier.

Testing for Short in Stator or in Rectifier

Disconnect charging lead from battery, and
connect small test lamp in series between
battery positive terminal and fuse cap, as shown
in Figure 178. DO NOT START ENGINE. Test
lamp should not light. If it does light, stator’s
charging lead is grounded or rectifier is defect-
ive. Unplug rectifier plug under blower housing.
See Figure 179. If test light goes out, rectifier is
defective. If test light does not go out, stator
charging lead is grounded.

SOLENOQID
OR SWETCH

479

Fig. 178 — Testing for Short in Stator or Rectifier

BLACK REQ

Fig. 179 — Reclifler Piug
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Testing Stator Charging Coils

If “short™ test indicates stator charging lead is
grounded, remove blower housing, flywheel,
starter motor and retaining clamp (see figure
175) and.examine length of red lead for damaged
insalation or obvious shorts on lead. If bare spots
are found, repair with electrical tape and
shellac. If short cannot be repaired, replace
stator. Charging lead should also be checked for
continuity as follows: Use multimeter, set on
ohm Rxl1 scale. Touch one test prod to lead at
fuse holder. Touch other test prod to red lead pin

- in plastic connector: See Figure 180. Unless the

meter shows continuity,; the charging lead is
open and the stator must be replaced.

| — "
2 A S
2 ,

Fig. 180 — Checking Charging Lead for Continuity

The charging coils should be checked for
continuity as follows: Using the multimeter,
touch one test prod on each of the black lead pins
as shown in Figure 181. Unless the meter shows
continuity, charging coils are defective and
stator must be replaced. Test for grounded
charging coils by touching one test prod to a
clean “‘ground’’ surface on the engine and
touching the other test prod on each of the black
lead pins as shown in Figure 182, If the meter
shows continuity, the charging coils are
grounded and stator must be replaced.

Fig. 181 — Checking Charging Coll Continuity




PINS
METER READS ZERO

CLEAN

"

Fig. 182 — Checking for Grounded Charging Colls

Testing Rectifier

Attached to the blower housing baffie is a small
black rectifier assembly.

The rectifier is tested with a multimeter as
follows: Three leads from the rectifier connect to
pins in the detachable plug. See Figure 183.
Leave rectifier installed on blower housing. Test
rectifier with multimeter (using resistance
scale) to check resistance from the red lead pin
to blower housing (in an unpainted clean area).
See Figure 183.

After checking pin, reverse meter leads and
recheck. The meter should show a reading in one
direction only. If the rectifier pin shows a meter
reading both ways, the rectifier is defective. If
the pin shows no reading either way, the rectifier
is again defective.

Leaving one probe on blower housing, repeat
with each black lead pin, Again meter should
show continuity in one direction only, otherwise
rectifier is defective. Now try between red lead
pin and each black lead pin. Again, when probes
are interchanged, meter should show continuity
in one direction only,

RED
PIN

RECTIFIER

Fig. 183 — Testing Rectifier

ALTERNATOR
Dual Circuit-Fuse Type

'Testlng Alternator AC Circuit (Lighting)

Connect load lamp to AC output plug and ground
as shown in Figure 184. Load lamp should light to
full brilliance at medium engine speed. If lamp
does not light, or is very dim at medium speeds,
remove blower housing and flywheel. Disconnect
ground end of AC coil, which is attached to the
retaining clamp. screw as shown in Figure 185.

Fig. 184 — Testing AC Light Circuit Output

With multimeter, check continuity between
ground lead of AC ceil and AC output terminal as
shown in Figure 185. Meter should show con-
tinuity.

AC COIL
GROUND LEAD

< vl

AC QUTPUT
TERMINAL

Fig. 185 — Testing AC Circuit for Continuity

Next, be sure ground lead terminal is not
touching a grounded surface, and check con-
tinuity from terminal to ground.

Meter should not show continuity. If meter
indicates continuity, coils are grounded and
defective. Examine both (white) leads to be sure
the insulation is not worn or cut. Repair with
tape and shellac if a bad spot is found. If ground
still exists, or if AC coils do not show continuity,
stator must be replaced.
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ALTERNATOR
7 Amp

7 AMP REGULATED ALTERNATOR
Used on Model Series 140000, 170000 and
190000 :

The 7 ampere regulated alternator uses both a

rectifier and a solid state electronic regulator for .

rapid charging or extra electrical loads. The
regulator protects the battery from overcharge.
The alternator requires less than 0.2 horsepower,

Fuse STATOR
D4 ASSEMBLY

i

RECTIFIER \ <& eb AssemBLY
ASSEMBLY o=
{Black Lead)

Fig. 186 — Alternator Assembly

Condition Found (Fuse Blown)

Check if battery polarity is correct. Negative (-)
side of battery should be grounded to engine or
frame; positive (+) side of battery to alternator
output lead.

If reversed, correct and put in new fuse,

AGL O JAG
15 ANP FUSE (7 AMP AL TERNATOR)

FSOLATION DIODE

o Uy
AMMETER
{OPTIOMAL)

12 vOLY
Ol < BATTERY

RECTIFIER A’NO

REGULATOR PLUG “CAYTION"
. - TAG

ENGINE GROUNCIHG COMNECTION

Disconnect cable -from (-) negative (ground)
battery terminal. Unscrew fuse holder cap from
fuse holder by pushing in and twisting counter-
clockwise. Remove and save fuse. Mount diode

_assembly in one of the various positions shown in

Fig. 188. Use 1/2" long screw, lockwasher and
flat washer. If diode assembly is mounted on
tank strap, install clamp between lock washer
and strap.

" ORIGINAL FUSE
‘;:. HOLDER POSITION

Fig. 187 — Typical Wiring Installation

Condition Found (Battery Run Down)

‘Certain operating conditions could cause the
regulator to malfunction, permitting the battery
to discharge even after then engine is stopped.
To prevent such a malfunction, and the possible
inconvenience of a “‘dead’ battery, an isolation
diode assembly (an electronic check-valve} is
installed in the alternator output lead, on engines
with 7 ampere regulated alternators.

Thé isolation diode assembly is installed at the
time of production, or may be added with kit
#390607 described as follows:
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MOUNT DIODE On EITHER
STRAP MOUNT

70 EOUIP:EHT
Fig. 188 — Diode Mounting Positions

The body of the isolation diode assembly should
not rub against any metal part. Repeated
contact with a metal part could wear through the
insulation, causing a short.

Insert fuse in fuse holder on engine. Assemble
fuse holder cap on white lead of diode assembly
to fuse holder on engine. Attach connector on red
lead of diode assembly to original fuse cap,
which was disconnected above. No fuse is used at
this connection. Wrap two turns of wire, pro-
vided with diode assembly, between cap and
socket. Secure the wires and socket with tape to
prevent rubbing or interference with other parts.
See Fig. 189.

COKRKRECTOR

WIRE

Fig. 189 — Wirlng Connector




Reconnect (-) negative (grounded) cable to
battery post. If necessary, recharge battery with
a battery charger, or by running engine 3 to 5
hours.

NOTE: An isolation diode is not required if the
equipment manufacturer routes the alternator
cutput lead through a special ignition switch,
which disconnects the alternator when the
switch is in the “OFF"’ position.

WHEN CHECKING ALTERNATOR COMPO-
NENTS, MAKE THE TESTS IN THE FOLLOW-
ING SEQUENCE:

Testing Isolation Diode

Unplug cap from fuseholder and connect small
test lamp between tip of white wire and hattery
negative terminal, as shown in Figure 190. Lamp
should not light, If lamp lights, isolation diode is
defective. Now disconnect test lamp, and check
continuity from the tip of white diode lead to tip
of red diode lead with multimeter. The meter
should show continuity in one direction and not in

- the other — reverse leads to check this, as shown
in Figure 191. If indication is incorrect, diode is
defective and must be replaced.

FROM TEST
EQUIPMENT =

SOLENOID
DR SWTCH

" 12 voLt
BATTERY

Flg. 191 — Testing Isolation Diode

ALTERNATOR
7 Amp

Testing for Shorts or Ground in Stator,

Regulator or Rectifier

Disconnect charging lead from battery, and
connect small test lamp in series between
battery positive terminal and fuse cap, as shown
in Figure 192. (Test lead must not include an
isolation diode.) DO NOT START ENGINE. Test
lamp should not light. If it does light, stator or
regulator or rectifier is defective. Unplug
rectifier-regulator plug under blower housing.
See Figure 193. If test light goes out, rectifier or
regulator is shorted. If test light does not go out,
stator is grounded.

A TEST
E LaMP

TEST LEAD

SOLENOID
OR SWITCH

* 12 voLT
BATTERY

RED
BLACK WHITE

Flg. 193 — Regulator Rectifier Plug
Testing Stator

If test indicates stator is grounded, lock for
obvious defects on leads. If bare leads are found,
repair with friction tape and shellac. If shorted
leads are not visible, replace stator. Stator
should also be checked for continuity as follows:
Use multimeter, set on resistance scale. Touch
one test prod to lead at fuse holder. Touch other
test prod to each of the four pins in plastic
connector. Unless the meter shows continuity at
each of the four pins, the stator winding is open
and the stator must be replaced. Figure 194.
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ALTERNATOR
7 Amp

Fig. 194 — Testing Stator

Testing Rectifier

Attached to the blower housing bhaffle are two
small black boxes; one (the rectifier box) has
two black leads, and the other (the regulator
box) has one red lead and one white lead. These
leads connect to four pins in the detachable plug.
Leave boxes installed on blower housing. Test
rectifier with multimeter (using resistance
scale) to check resistance from each black lead
pin to blower housing. (in an unpainted clean
area). See Figure 195. After checking each pin,
reverse meter leads and recheck. The meter
should show a reading in one direction only. If
either of the rectifier pins shows a meter reading
both ways, the rectifier is defective. If either of
the pins shows no reading either way, the
rectifier is again defective, Remove rectifier
lead pins from ‘detachable plug and replace
rectifier box. Instruction sheet packed with
rectifier assembly shows how to remove lead
pins from detachable plug.

oBLACK #1

RECTIFIER

Fig. 195 — Testing Rectifier

Testing Regulator

Test regulator with multimeter (using resist-
ance scale) as described in ‘‘Testing Rectifier,”’
except touching red lead pin and white lead pin,
as shown in Figure 196. If the red lead pin shows
a reading in either direction, the regulator is
defective. The white lead pin must show a weak
reading in one direction only. If meter indicates
otherwise, regulator is defective. Replace
regulator by removing rectifier pins from plug
and installing rectifier pins in new plug fur-
nished with new regulator. Instruction sheet
packed with regulator assembly shows how to
replace pins in plug.

WHITE PIN
RED PIN

REGULATOR

Fig. 196 — Testing Reguiator

Testing Alternator Output

Install ammeter in series with charging lead, as
in Figure 197. Start engine. Ammeter should
indicate charge. If battery is fully charged,
ammeter will show little or no needle deflection.
If such is the case, connect a 12 volt headlight
lamp across battery terminals to apply a load..
Ammeter should then show increased charge
rate,

If ammeter shows no charge, and if rectifier and
regulator have been tested, look for loose
connections, broken or frayed wires, etc. If there
is no visible fault, replace stator and re-test
alternator output. ’
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ALTERNATOR
4 Amp

4 AMP NON-REGULATED ALTERNATOR

The 4 ampere non-regulated alternator is
entirely self-contained. It incorporates a solid
state rectifier and a fuse, and uses less than 0.2
horsepower.

STATOR
ASSEMBLY

RECTIFIER
ASSEMBLY

Fig. 198 — Alternator Assembly

CHECKING 4 AMP
NON-REGULATED ALTERNATOR

Condition Found (Fuse Blown)

Check if battery polarity is correct; Negative
() side of battery should be grounded to engine
or frame; positive (+) side of battery to alter-
nator output lead. Figure 199. If reversed,
correct and put in new fuse.

Condition Found (Battery Run Down)

WHEN CHECKING ALTERNATOR COMPO-
NENTS, MAKE THE TESTS IN THE FOLLOW-
ING SEQUENCE:

Testing for Short in Stator or Rectifier

Disconnect charging lead from battery, and
connect small test lamp in series between

battery positive terminal and fuse cap, as shown

in Figure 200. DO NOT START ENGINE. Test
lamp should not light. If it does light, stator or
rectifier is defective. Unplug rectifier plug under
blower housing. See Figure 201. If test light goes
out, rectifier is shorted. If test light does not go
out, stator is shorted.

SOLENQID
OR SWITCH

™ 12 voLt
BATTERY

AGC OR 3AG
7% AMP FUSE (4 AMP ALTERNATOR) \_/D
- !,.—
(el ———>> e
— (OPTIONAL)
L F
(T
"
& |
7 -,!: 12 VOLT
A RTER N =,.<BATTE:3Y
I_= SWITCH *"f
— STARTER :
MOTOR
RECTIFIER
“CAUTION"
PLUG — T
ENGINE GROUNDING CONNECTION

Fig. 198 — Typical Wiring Installation




ALTERNATOR
4 Amp

=

RECTIFIER
PLUG

Fig. 201 — Rectifier Plug
Testing Stator

If ““short” test indicates stator is shorted, look
for obvious shorts on leads. If bare leads are
found, repair with friction tape and sheliac. If
shorted leads are not visible, replace stator.
Stator should also be checked for continuity as
follows: Use VOA meter, set on resistance scale.
Touch cne test prod to lead at fuse holder. Touch
other test prod to each of the four pins in plastic
connector. See Figure 202. Unless the meter
shows continuity at each of the four pins, the
stator winding is open and the stator must be
replaced.

Fig. 202 — Testing Stator
Testing Rectifier

Attached to the blower housing baffle is a small
black rectifier box. A lead from the box connects
to a single pin in the detachable plug. See Figure
201. Leave box installed on blower housing. Test
rectifier with multimeter (using resistance
scale) to check resistance from the pin to blower
housing (in anunpainted clean area). See Figure
203. After checking pin, reverse meter leads and
recheck. The meter should show a reading in one
direction only. If the rectifier pin shows a meter
reading both ways, the rectifier is defective. If
the pin shows no reading either way, the rectifier
.15 again defective.

RECTIFIER

Fig. 203 — Testing Rectifier

Testing Alternator Output

Install ammeter in series with charging lead, as
in Figure 204, Start engine. Ammeter should
indicate charge.
?

If ammeter shows no charge, and if rectifier has
been tested, look for loose connections, broken or
frayed wires, ete. If there is no visible fault,
replace stator and re-test alternator output.

SOLENOID
OR SWITCH BATTERY

Fig. 204 — Testing Output
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ALTERNATOR
Tri-Circuit .
THE TRI-CIRCUIT ALTERNATOR

The Tri-Circuit alternator consists of a single ring
of magnets inside the flywheel, which supplies
the magnetic field for a stator having one output
lead which produces AC voltage. The output lead
connects to a charge lead that contains one diode
which rectifies minus -12 volts DC (5 amps at
3600 RPM) [for lights. This same charge lead
contains a second dicde that rectifies plus +12
volts DC (5 amps at 3600 RPM) for battery
charging and external loads. See Fig. 205. The
alternator uses less than 0.2 horsepower.

GREEN CONNECTOR

2 DIODES
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Fig. 205 — Tri-Circuit Alternator

. If an accessory such as an electric clutch is used

on the equipment, 3.5 amps powers the clutch,
and up to 1.5 amps charges the battery, thus not
over-charging the battery. A two-pole clutch
switch is used ¢n the vehicle when an electric
clutch is an accessory. When the clutch is
switched on, one circuit is used to engage the
cluteh, and the other circuit bypasses the
resistor, thus allowing full alternator output to
be applied to the battery and clutch. Fig. 206 and
207.

IGNITION

CLUTCH
SWITCH -
¢ SWITCH

¥ ELECTRIC
CLUTGH

Fig. 206 — Typical Wiring Diagram
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Fig. 207 — Typical Wiring Diagram {Cont'd.)

If the clutch is not engaged, a resistor is placed
in series with the alternator charge ilead, thereby
limiting the charge current to about 3 amps. See
Fig. 207. The resistor (20 watts), becomes hot
and must be mounted somewhere on the vehicle
by the manufacturer.

The battery is not used for the lights, so lights
are available even if the battery is disconnected
or removed.

Current for the lights is available as long as the

‘engine is running. 12 volt lights with a total

rating of 60 to 100 watts may be used. With lights
rated at 70 watts, the voltage rises from § volts at
2400 RPM to 12 volts at 3600 RPM, so the
brightness of the light changes with the engine
speed. ’

TESTING ALTERNATOR STATOR
OUTPUT

Connect load lamp to AC (green connector)
output plug and ground as shown in Figure 208.
Load lamp should light to full brilliance at
medium engine speed. If lamp does not light, or
is very dim at medium speeds, remove blower
housing and flywheel. Disconnect the ground
terminal end of AC coil, which is attached to the
stator laminations with screw.

Fig. 208 — Testing Stator OQutput




TESTING STATOR COILS

With multimeter, check continuity between
ground lead to stator coil and output connector
lead shown in Figure 209. Meter should show
continuity. If meter does not indicate continuity,
replace stator.

STATOR
GROUND

Fig. 209 — Checking Continuity

Next, be sure ground lead terminal is not
touching a grounded surface. Check continuity
from terminal to ground. See Fig. 210.

Meter should not show continuity. If meter
indicates continuity, coils are grounded and
defective. Examine lead to be sure the insulation
is not worn or cut. Repair with tape and shellac if
a bad spot is found. If ground still exists, sator
must be replaced.

Fig. 210 — Checking for Grounded Wire in
Stator Assembly

ALTERNATOR
Tri-Circuit

CHECKING DIODES

Disconnect charge lead from stator output lead.
Using a multimeter set on resistance scale,
check diodes by -attaching one meter lead to
connector pin. Touch the other meter lead to the
white wire (light circuit diode), then reverse
meter leads. Meter should show continuity in one
direction only. Repeat this procedure for the red

+ wire (battery charging diede). Meter should

show continuity in one direction onty. If meter
shows continuity in both directions or does not
show continuity in either direction, the diode
harness must be replaced. See Fig. 211.

] WHITE

WIRE

RED
WIRE

Ne

Fig. 211 — Checking Diodes in Wire Harness

The resistor that reduces battery charging
current should also be checked when testing
alternator. See Fig. 212. An acceptable resistor
should have approximately one ohm resistance.
Also check to be certain the double pole switch is
operating properly. See Fig. 207.

Fig. 212 — Checking Resistor and Switch
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ALTERNATOR
10 Amp

10 AMP REGULATED ALTERNATOR

The 10 amp regulated alternator incorporates a
system in which the charging rate is regulated to
the battery. The stator is located under the
flywheel and is similar to the Dual Circuit stator
and Tri-Circuit stator.

0C OuUTPUT
CONNECTOR
{RED}

2 BLACK

CONNECTOR
(YELLOW) STATOR
RING
YELLOW
LEADS

Fig. 213 — 10 Amp Allernator Assembly

There are two leads from the stator, similar to
the dual circuit alternator, but of the same color.
Fig. 213. The charge rate to the battery is 10
amps and less than 0.2 horsepower is used to
operate the system. In the regulator hox
assembly Lhere are diode rectifiers and S.C.R.
{Silicon Controlled Rectifiers) which convert
alternating current to direct current for charg-
ing the battery, and regulating the voltage.

IGNITION
SWITCH

STARTER =~ REGULATOR
SOLENOID

TO MAGNETQ

GROUND LEAD BATTERY

KEY SWITCH

LIGHTS

T
LIGHT
= SWITCH

Fig. 214 — Typical Wiring Installation
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CHECKING ALTERNATOR OUTPUT

NOTE: There will be no charging output unless a
12 volt battery with a minimum of 5 volts charge
is connected to the outp“~side of the regulator,
See Fig. 214.

To check thé 10 amp system, first make sure the
battery is at a minimum of 5 volts. With a
VOA meter, check the amperage output of the
regulator. Attach the meter in series (see Fig.
215) on the positive side of the charging circuit.
Start the engine and run at normal operating
RPM. If battery voltage is at its maximum the
charging current will be less. An example would
be if the battery voltage reads 14 volts, the
amperage would probably read less than 3 amps.
If the battery voltage reads 10 volts, the charge
current will read approximately 10 amps.

ALTERNATOR

Fig. 215 — Checking Output of 10 Amp Regulator

TESTING STATOR COILS

With a multimeter, check continuity of the stater
windings: this can be done by disconnecting the
plug connector. See Fig. 216. Use a VOA meter
set on the low ohm resistance scale. Touch one
terminal with a probe and the other terminal
with the remaining probe. Continuity should be
present. If no continuity is present, this would
indicate an open in the stator windings. Remove
flywheel and repair or replace stator.

To check for a grounded stator winding, repeat
the- above procedure, but attach one probe to

- ground, Fig. 217, If continuity is present. this

would indicate a grounded or “‘shorted’ stator
winding.




ALTERNATOR
10 Amp

Fig. 216 — Testing Stator Coils for Continuity

DISCONNECTED

Fig. 218 — Checking Continuity of
DC Output Lead to Battery

Fig. 217 — Testing Stator Coil for Grounds

CHECK STATOR ASSEMBLY
(OUTPUT VOLTAGE)

If there is no current flow on the DC output side
of regulator, check toinsure the stator is function-
ing. Disconnect the regulator to stator plug, Fig.
219. Attach the leads from a #19236 VOA meter to
the pins in the stator plug. Start and run the
engine at normal operating speed (minimum 3200
" RPM). The voltmeter should read at least 17 volts
(20 volis at 3600 RPM) . If meter does not show a
reading, check the stator for an open or ground
condition, Fig, 217. If voltage is present, {irst
make sure there is continuity inthe charging lead
(rectifier to battery wire), Fig. 218. If continuity
exists, replace the regulator.

Fig. 219 — Checking OQutput Voltage (AC)

OVERCHARGING

If battery seems to be in a state of overcharge
{boiling out of water), first check to ensure the
battery is not vibrating or shaking in the battery
holder or case. If battery seems secure, check
battery voltage. If voltage is more than 16 volts,
it is being overcharged. This could be either the
fault of the battery which is due to a high
resistance or the regulator which is continually
putting current into the battery. If the battery is
replaced and the voltage still is above 16 volts,
this would indicate the regulator is at fault.
Replace the regulator in that case. If upon
replacement of the battery the voltage stays
below 16 volts, this would indicate the battery
was at fault,
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ALTERNATOR
10 Amp -Fuse Type

10 AMP REGULATED ALTERNATOR
Used on Model Series 320400

This completely self-contained 10 ampere
regulated alternator uses both solid state
rectifier and electronic regulating elements. It
provides rapid charging and handles extra
electrical loads without overcharging the bat-
tery. Its output rises from 4.2 amperes at 2000
RPM to 10 amperes at 3600 RPM. It uses less
than 0.2 horsepower.

RECTIFIER-REGULATOR
ASSEMBLY

BLOWER HOUSING

4206

ENGINE AUNNING AT 3600 RPM -

STARTER SWITCH

Fig. 220 — AHernator Assembly

CHECKING 10 AMP REGULATED
ALTERNATOR

Condition Found (Fuse Blown)

Check if battery polarity is correct. Negative (-)
side of battery should be grounded to engine or
frame; positive (+) side of battery to alternator
cutput lead.

Il reversed, correct and put in new [use,

WHEN CHECKING THE ALTERNATOR COM-
PONENTS, MAKE THE TESTS IN THE FOL-
LOWING SEQUENCE:

Condition Found (Fuse Blown)
Disconnect charging lead from battery. Connect

a DC ammeter between charging lead and
battery, as shown in Fig. 221.
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Fig. 221 — Testing for Output

Start engine and run at 3600 RPM. An ammeter
reading of 10 amps or above indicates alternator
is functioning. Check battery, cables, etc.

If ammeter reading is less than 10 amps, stator
or rectifier-regulator is defective.

Testing Stator

Disconnect plug from regulator-rectifier assem-
bly. Start engine and run at 3600 RPM. Connect
AC volt meter to AC terminals at stator plug. See
Fig. 222. A meter reading above 20 volts indi-
cates stator is good. A volt meter reading less
than 20 volts indicates stator is defective. Check
for shorted leads or obvious defects. If shorted
leads are found, repair with electrical tape. If
vigible defect is not found, replace stator.

STATOR
PLUG

Fig. 222 — Testing Stator
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Testing Rectifier-Regulator Assembly

With changing lead connected to battery, check
voltage across battery terminals with DC volt-
meter. See Fig. 223. If voltmeter reads 13.8 volts
or higher, reduce battery voltage by connecting
12 voit load lamp across battery terminals,

When battery voltage is below 13.5 volts, note
voltage. Start engine and run at 3600 RPM.
Voltmeter reading should rise. If battery is fully
charged reading should rise about 13.8 volts. If

voltage does not increase and stator has been

checked previously, rectifier-regulator assem-
bly is defective and must be replaced.

STARTER SWITCH

Fig. 223 — Rectitier-Regulator Check

ALTERNATOR
10 Amp -Fuse Type

Condition Found (Continuous
High Charge Rate)

Start engine and run at 3600 RPM. (Charge lead
must be connected to battery.) Measure voltage
across battery terminals with DC voltmeter. See
Fig. 223. Voltmeter reading should not be above
14.7 volts. If voltage is higher regulator-rectifier
assembly is defective and must be replaced.

NOTE: A high charge rate with voltage below

14.7 volts-indicates battery condition is poor.
Test battery!
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LUBRICATION

| Section 8
LUBRICATION

0il has four purposes. It cools, eleans, seals and
lubricates. Briggs & Stratton engines are lubricated
with a gear driven splash oil slinger or a connecting
rod dipper.

OIL
Capacity Chart

BASIC MODEL SERIES CAPACITY
ALUMINUM PINTS | LITERS

6, 8, 9, 11 cu. in. Vert. Crankshaft| 1-1/4 .6
6, 8, 9 cu. in. Horiz. Crankshaft 1-1/4 .6
10, 13 cu. in. Vert. Crankshaft 1-3/4 8
10, 13 cu. in, Horiz. Crankshaft 1-1/4 .6
14, 17, 18 cu, in, Vert. Crankshaft| 2-1/4 1.1
14, 17, 19cu. in. Horiz. Crankshaft] 2-3/4 | 1.3

22, 25 cu. in. Vert. Crankshaft 3 1.4

22 25 cu. in, Horiz. Crankshaft 3 1.4
CAST IRON

9, 14, 19, 20 cu. in. Horiz. Crank. | 3 1.4

23, 24, 30, 32 cu. in. Horiz. Crank.| 4 1.9

Oil Recommendations

Use a high quality detergent oil classified “For
Service SC, 8§D, SE or MS.”” Detergent oils keep the
engine cleaner and retard the formation of gum and
varnish deposits. Nothing should be added to the
recommended oil.

RECOMMENDED SAE VISCOSITY GRADES

drain plug, Fig. 1, II1. L or 2and drain oil while engine
is warm. Replace drain plug. Rernove oil fill plug or
cap and refill with new oil of proper grade. Replace
oil fill plug or cap. Check oil level regularly — at
least after five hours of operation.

BE SURE OIL LEVEL IS MAINTAINED.

DL DRAIN PLUG

|

I E | |
10W-30. 10W-40

30. 10W-30. 10W-40
|| | 1

°F —20 0 2D 40 60 80 100
°c-39  -20 10 0 10 20 30 40

TEMFERATURE RANGE ANTICIPATED BEFQORE NEXT OILCHANGE

‘If not available, a synthetic ocil may be used having 5W-20,
5W-30 or 5SW-40 viscosity.

Change Qil {Crankcase)
Change oil after first 5 hours of operation. There-

after change oil every 25 hours of operation; more
often under dirty operating conditions. Remove oil

lll. 1 Horizontal lll. 2 Vertical

Fig: 1 — Change Oil Crankcase

Check Oil (6 to 1 Gear Reduction Models)
6, 8, 60000, 80000, 100000, 1300q0

Remaove the oil plug in lower hall of gear cover every
100 hours of operation to check the oil level, Fig. 2.

Add SAE 10W-30 oil at upper oil fill plug until oil runs
out of lower hole. Replace both plugs.

NOTE: Filler plug has vent hole and must be placed
in top opening.

’

OlL FILLER PLUG

Fig. 2 — Check QOil Level

OCTOBER 1978 ' 1




LUBRICATION
Extended Qil Fill and Dipsticks

Check Oil (Gear Reduction)
Aluminum Engines
Models 140000, 170000, 190000

Remove drain plug in bottom of gear case cover and
drain oil every 100 hours of operation. Fig. 3.
Replace plug. To refill, remove oil check plug and oil
fill plug and pour oil {(same grade as used in crank-
case) into filler hole until it runs out level check
hole, Replace both plugs. Qil fill plug has a vent
hole and must be installed on top of gear case cover.

OIL FILLER PLUG

Fig. 3 — Check Qit Level

Change OIl {(Gear Reduction) Cast lIron Engines

The reduction gears are lubricated by engine crank-
case oil. Remove drain plug from gear case cover to
drain oil remaining in gear case. See Fig. 4.

DRAIN PLUG

30BY77

Fig. 4 — Change Oil

EXTENDED OIL FILL AND DIPSTICKS -

When installing the extended oil fill and dipstick
assembly, the tube must be installed so the *'Q’" ring
seal is firmly compressed. To do so, push the tube
downward toward the sump, then tighten blower

2

housing screw, which is used to secure the tube and
bracket. When the cap and dipstick assembly is fully
depressed or screwed down, it seals the upper end of
the tube. See Fig. 5.

Fig. 5 — Extended OIl Flll and Dipstick

A LEAK AT THE SEAL BETWEEN THE TUBE
AND SUMP, OR AT THE SEAL AT THE UPPER
END OF THE DIPSTICK CAN RESULT IN A LOSS
OF CRANKCASE VACUUM, AND A DISCHARGE
OF SMOKE THROUGH THE MUFFLER.

Caution owners not to overfill the sump or crankcase
with oil when using the extended filler and dipstick.
The dipstick is marked “DO NOT OVERFILL.”
Excessive oil will cause a smoking condition, as the
engine attempts to discharge the surplus oil.

Various styles of extended Oil Fill and Dipsticks
are shown in Figs. 6, 7. 8 and 9,

Fig. 6 — Model Series 92000, 100000, 110000, 130000




LUBRICATION
Breathers

It is the breather’s function to maintain a vacuumin
the crankcase. The breather has a fibre disc valve,
which limits the direction of air flow caused by the
piston moving back and forth. Air can flow out of the
crankcase, but the one way valve blocks the return
flow, thus maintaining a vacuum in the crankcase.

A partial vacuum must be maintained in the
crankcase to prevent oil from being forced out of
engine, at the piston rings, oil seals, breaker
plunger and gaskets.

Checking Breathers

If the fiber disc valve is stuck or binding, the
breather cannot function properly and must be
replaced. A 045" (1.1 mm) wire gauge should not
enter the space between the fiber disc valve and
body. (A spark plug wire gauge may be used.) Check
as shown in Fig. 10. NOTE: The fiber disc valve is
held in place by an internal bracket which will be
distorted if pressure is applied to the fiber disc
valve. Therefore, do not apply force when checking
with wire gauge.

—— _HOLES MUST BE OPEN
L\ )
. BREATHER
ASSEMBLY

SPARK PLUG
WIRE GAUGE

Flg. 9 — Model Series 300000, 320000

Fig. 10 — Checking Breather

If breather is removed for inspection, or valve
repair, a hew gasket should be used when replacing
breather. Tighten screws securely to prevent oil
leakage.

Most breathers are now vented through the air
cleaner, to prevent dirt from entering the crank-
case. Check to be sure venting elbows or tube are not
damaged and seal properly.

Various breather assemblies are illustrated in Fig,
1l




LUBRICATION
Oil Dipper and Slinger

OIL SLINGER

Aluminum Alloy Engines

The oil slinger is driven by the cam gear. Old style
slingers using a die cast bracket assembly have a
steel bushing between the slinger and the bracket.
Replace bracket on which the oil slinger rides if
worn to a diameter of 49" (12.4 mm) or less,
Replace steel -bushing if worn. Fig. 13. Illus. |.
Newer style oil slingers have a stamped steel
bracket, Unit is one assembly. Fig. 13. Illus. 2 and
Fig. 14. Spring washer is used only on Models 100900-
130900. Inspect gear teeth, old and new style;
replace if worn,

CAM GEAR

Fig. 11 — Breather Assemblies

CYLINDER

\cmwsn

IHustration 1 Hlustration 2

OIL DIPPER

3T

Aluminum Alloy and Cast Iron Engines
Fig. 13 — Ol Slinger and Bracketl

In the splash system, the dipper dips into the oil
reservoir in base of engine. It has no pump or
moving parts. Install connecting rod and dipper
per engine model as shown in Fig. 12,

=—T—CRANKSHAFT

=
‘““.'uﬂ
&/ GOVERNOR
SLINGER

CAM GEAR SIDE ’ 4 CAM GEAR SIDE ‘ CAM GEAR 5IDE |—c.\n GEAR SIDE ’

1Y
LOCK PLATE - :

ASEY.
MANKS

S a
==
Fig. 12 — Connecting Rod Installation Fig. 14 — Oil Slinger and Bracket

Horizontal Crankshaft Engines Vertical Crankshait Engines




PISTONS — RINGS — RODS
Disassembly

Section 9 |
PISTONS — RINGS — RODS

Remove Piston and Connecling Rod

To remove the piston and connecting rod from the
engine, bend down connecting rod lock. Fig. 1.
Remove the connecting rod cap. Remove any
carbon or ridge at the top of the cylinder bore; this
will prevent breaking of the rings. Push the piston
and rod out through the top of the cylinder.

%01 WRERDH TO
AEMOVYR o)
soREws
TANG ON
SOREN LOCK ~ /
Lo ]
3o \

Filg. 1 — Bending Rod Lock

Pistons used in sleeve bore aluminum alloy engines
are marked with an *'L’” on top of the piston, Fig. 2.
Illus. 1. These pistons are tin plated. This piston
assembly is NOT INTERCHANGEABLE with the
piston used in aluminum bore (KOOL BORE)
engines,

Pistons used in aluminum bore (KQOL BORE)
engines are NOT marked on top of the piston.

Fig. 2. Iilus. 2, The piston is chrome plated and is not
to be used in a sleeve bore engine.

LETTER "L’

i ¢

scs7 DULL FIMisH SHINY FINISH

Fig. 2 — Plston Varlations

OCTOBER 1978

Remove Connecting Rod

To remove connecting rod from piston, remove
piston pin lock with thin nose pliers. One end of the
pin is drilled to facilitate removal of the lock, Fig, 3.

Remove rings one at a tinie as shown in Fig, 4,
slipping them over the ring lands. Use a ring
expander to prevent damage to rings and piston.

Fig. 4 — Removing Rings
Check Piston

If the eylinder is to be resized, there is no reason to
check the piston, since a new oversized piston
assembly will be used.

If, however, the cylinder is not to be resized, and the
piston shows no signs of wear or scoring, the piston -
should be checked.




PISTONS — RINGS — RODS
Checking

To do so, clean carbon from top ring groove. Place a
NEW ring on the groove, check the remaining space
in the groove with a feeler gauge. Fig. 5.71f a .007"
(0.18 mm) feeler gauge can be inserted (ail
models), the piston is worn and should be replaced.

NEW PISTON RING

Fig. 5 — Checking Ring Grooves

Check Rings

To check rings, first clean all carbon from the ends
of the rings and from the cylinder bore. Insert old
rings one at a time one inch down into the cylinder.
Check gap with feeler gauge. Fig. 6. If ring gap is
greater than shown in Table No. 1, the ring should be
rejected. :

Flg. 6 — Checking Ring Gap

NOTE: Do not deglaze cylinder walls when
installing piston rings in aluminum cylinder
engines,

Chrome Rings

NOTE: Chrome ring sets are available for all
current aluminum and cast iron eylinder models, no
honing or deglazing is required. The cylinder bore
can be a maximum of .005” (0.13mim) oversize when
using chrome rings. See Service Bulletin 479 or
Engine Parts List.

TABLE NO. 1

RING GAP REJECTION SIZE
BASIC COMP. OIL
MODEL SERIES RING ' AING

' . M- Milll-
ALUMINUM CYLINDER [inches|meter |inches jmeter

6B, 60000, 8B, 80000

82000, 92000, 110008, 111000
100000, 130000

140000, 170000, 190000, 250000

035|080 .045 | 1.14

M- Milli-
CAST IRON CYLINDER  |inches| mater jtinches | meter

56,8 N,9

14, 19, 190000
200000, 23 . 030 0.75(.035 | 0.90
230000, 240000 :
300000, 320000

TABLE NO. 2

CONNECTING ROD REJECT SIZES |

BASIC CRANK PIN PISTON PIN

MODEL SERIES BEARING BEARING
Mildi- Mitli-
ALUMINUM CYLINDER | Inches | meter | Inches | meter
6B, 60000 876 [ 22.25 | 492 | 12,50
8B, 80000 11,001 [ 25.43 | 492 | 12.50
82000, 92000, 110000 1,001 | 25.43 | 492 | 12.50
100000 1.001 | 25.43 | .555 | 14.10
130000 1.001 | 25.43 | 492 [ 12,50
140000, 170000 1.095 | 27.81 | .674 | 17,12
180000 1.127 | 28.63 | .674 | 17.12
220000, 250000 1.252 1 31.80 | .802 | 20.37
Milli- Milli-
CAST IRON CYLINDER | Inches | meter | Inches | meter
5 .752 |1 19.10 | .492 [ 12,50
6,8 N .761 | 19.08 | .492 [ 12.50
9 876 | 22.25 | 563 | 14.30
14, 19, 190000 1.001 | 25.43 | 674 | 17.12
200000 1,127 [ 28.63 | .674 | 17.12
23, 230000 1.189 | 30.20 | .736 | 18.69
240000 1.314 1 33.38 ) .674 | 17.12
300000, 320000 1.314 | 33.38 | 802 | 20.37

Check Connecting Rod

If the crankpin bearing in the rod is scored, the rod
must be replaced. Rejection sizes of crankpin
bearing hole and piston pin bearing hole are shown
in table No. 2. Pistons pins .005” (0.13 mm) oversize
are available in case the connecting rod and piston

" are worn at the piston pin bearing. If, however, the

crankpin bearing in the connecting rod is worn, the
rod should be replaced. Do not attempt to “‘file’’ or

~ "fit” the rod.

Check Piston Pin

If the piston pin is worn .0005” (.01 mm) out of round
or below the rejection sizes listed below, it should be

replaced. Table No. 3.




PISTONS — RINGS — RODS
Assembly

01l the rings and piston skirt, then compress rings
with ring compressor (part 19070 or 19230). On all’
cast iron models, use ring compressor (19070) as
illustrated in Fig. 8. Illustration 1.

On all aluminum engines, use compressor (19070)
as illustrated in Fig. 8. Illustration 2.

NOTE: When using 19230 (2 band) ring compressor,
use as shown in Fig. 8, Illus. 1 on all engines.

CAST 1RON ENGIMNES ALUMINUM ENGINES

PROJECTIONS

TABLE NO. 3
PISTON PIN REJECTION SIZE
BASIC
MODEL SERIES PiSTON PIN PIN BORE

Milli- Milli-
ALUMINUM CYLINDER | Inches | meler | Inches | meter
6B, 60000 489 | 12.42 | 491 | 12.47
8B, 50000 489 | 12.42 | 491 12.47
82000, 92000, 110000 489 | 12,42 | .491 12.47
160000 852 14.02 | .554 | 14.07
130000 489 | 12.42 | 491 12.47
140000, 170000, 190000] .671 17.04 | .673 | 17.09
220000, 250000 799 | 20.29 | .801 | 20.35

M- Milti-
CAST IRQN CYLINDER [ Inches| meter | Inches | meter
56,8 N 489 | 12,42 | 491 12.47
9 .561 14.25 | .563 | 14.30
14, 19, 190000 671 17.04 | 673 | 17.09
200000 671 17.04 | .673 { 17.09
23, 230000 734 8.64 .736 | 18.69
240000 .671 17.04 | .673 | 17.09
300000, 320000 799 | 20.29 | .801 | 20.35

Assemble Piston and Connecting Rod

The piston pin is a push [it in both piston and
connecting rod. On models using a sclid piston pin,
one end is flat, the other end is recessed. Other
‘models use a hollow pin.

Place a pin lock in the groove at one side of the
piston. From the opposite side of the piston, insert
the piston pin, flat end first with solid pin, either end
with holloew pins, until it stops against the pin lock.
Fig. 3. Use a thin nose pliers to assemble the pin lock
in the recessed end of the piston, Be sure the locks
are firmly set in the grooves.

Assembie Rings to Piston

In Fig. 7, are shown the various rings and the proper
position of each. Note especially the center
compression rting. The scraper groove should
always be down toward the piston skirt. Be sure the
0il return holes are clean and carbon is removed
from all grooves. NOTE: Install expander under oil
ring, when required.

E R YT T K
B Bl B Bl B

3 22-199

Fig. 7 — Position of Rings

Illus, 1 Nus. 2

Fig. 8 — Compression Rings

Turn the piston and compressor upside down on the
bench and push downward, so the piston head and
edge of compressor band are even while tightening
the compressor. Draw the compressor up tight to
fully eompress the rings, then loosen the compressor
very slightly.

Do not attempt to install plston and ring assembly

- without ring compressor.

NOTE: The pistons used In the 220000 and 250000
engines have a nolch as shown In Fig. 9. The notch
must face the fiywheel slde of the cylinder when
installed.

Installing Piston and Connecling Rod

Models 300000 and 320000

The piston has an identification mark “F’ located
next to piston pin bore. When assembling piston to
the connected rod, the letter *'F’’ on the piston must
appear on the same side as the assembly mark on
the conrocting red. Assembly mark on rod is also
used to identify rod and cap alignment. Install piston
rings as illustrated in Fig. 9. :

CENTER RING

FLYWHEEL SIDE 3894

ASSEMBLY MARKS

Fig. 9 — Assemble Piston to Rod



PISTONS — RINGS — RODS
Assembly

Install piston, connecting rod, and dipper. Piston
identification mark “F"" and notch at top of piston
must be toward flywheel side. Torque connecting
rod screw per Table No. 4. Maove connecting rod
back and forth on crankpin to be sure it is free.

Install Piston and Rod Assembly
All-Models Except 300000 and 320000

Place the connecting rod and piston assembly with
rings compressed into the eylinder bore, Fig. 10,
Push piston and rod down into the cylinder. Qil the
crankpin of the crankshaft. Pull the connecting rod
against the crankpin and assemble the rod cap so
assembly marks align. Fig. 11.

NOTE: Some rods do not have assembly marks as
rod and cap will fit only in one position, Use care to
insure proper installation. . :

19070 PISTON RING
COMPRESSOR

TOP OF PISTON
AND RING COMPRESSOR
' FLUSH

3@eil

Fig. 10 — Install Piston Assembly

NOTE: Some rods may have [lat washers under
cap screws; remove and discard prior to installing
rod.

CAMGEAR SIGE |p| |4 CAMGEAR SIDE | | CAt GEAR SIDE | [ Cam GEAR SIDE b

ASSY,
MARKS

DIPPER

Assemble the cap screws and screw locks with oil

" dipper (if used). Tighten cap screws to torque shown

in Table No. 4. Fig. 12. Rotate the crankshaft two
revolutions to be sure rod is correctly installed.
If rod strikes, connecting rod has been installed
wrong or cam gear is out of time. If crankshaft
operates freely bend screw locks against serew

heads. Fig. 12. '

PQUKDS
AS SPECIFIED

ON CHART

Fig. 12 — Bending Screw Locks

2822 —

Fig. 11 — Connecting Rod Installation

TABLE NO. 4 ]
CONNECTING ROD CAP SCREW TORQUE
BASIC
MODEL SERIES AVERAGE TORQUE
) ' Kilo-

Inch gram | Newlan
ALUMINUM CYLINDER Pounds | Meter | Meter
6B, 60000 100 1.2 | 113
8B, 80000 100 1.2 | 11.3
82000, 52000, 110000, 111000 100 1.2 11.3
100000, 130000 100 1.2 | 11.3
140000, 170000, 190000 165 1.9 | 18.7
250000 185 2.1 | 21.0

Kilo-

Inch gram | Newton
CAST IRON CYLINDER Pounds | Meater | Meter
5,6, N, 8 . 100 1.2 11.3
9 140 1.6 | 15.8
14 190 2.2 | 21.5
19, 190000, 200000 190 2.2 | 21.5
23, 230000 ) 190 22 | 215
240000, 300000, 320000 190 22 | 215

NOTE: Tighten rod screws securely. After tighten-
ing rod serews, rod should be able to move sideways
on crankpin of shaft. A torgue wrench must be used
to prevent loose or overtight cap screws which
results in breakage and/or scoring of red. Fig. 12.




CRANKSHAFTS & CAM GEARS
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Section 10
CRANKSHAFTS & CAM GEARS

REMOVAL

Aluminum Cylinder Engines

engines, remove rust or burrs from the power
take-off end of che crankshaft. Remaove
crankcase cover or sump. If sumpor cover sticks,
tap lightly with soft hammer on alternate sides
near dowel. Turn crankshaft to align the
crankshaft and cam gear timing marks, lift out

the cam gear, then remove the crankshaft. On
ball bearing models, the crankshaft and cam gear
must be removed together. Fig. 1. 2038

| To remove the crankshaft from aluminum alloy
|
|

Fig. 2 — Remave or Install Crankshat

Model Series 6FB, 6FBC, 6SFB, 8FB,
8FBC, 8FBP — Ball Bearings

CRANKPIN NEAR TOP :
DEAD CENTER O
e

Remove magneto. Drive out cam gear shaft while
holding cam gear to prevent dropping, Fig. 3.
Push cam gear into recess, Fig. 4. Pull crankshaft
out from magneto side.

Fig. 1 — Bail Bearing Engines ORIVE SIDE

<

MAGRETO S{DE

Cast Iron Cylinder Engines

Model Series 5,6, 8, N

' CAN SRAFT
Plain Bearings - EXPANSION PLUS e [ ]

QPEN EWD

Remove magneto. Remove burrs and rust from
P.T.0. end of crankshaft. Remove crankshaft, w4

Fig. 2. Fig. 3 — Remove Camshaft

OCTOBER, 198t
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RECESS IN
CRANKCASE

76%9

LONG BOLT (@J \ 0.,)

v prd MAGNETO

T
: — DRIVE GEAR
> l
SELLEVILLE

WASHER

Fig. 4 — Remove or Install Crankshait

Model Series 9, 14, 19, 23, 200000, 230000
Plain Bearings

Remove crankshaft cover. Rotate crankshaft to
approximate position shown in Fig. 2. Pull out
crankshaft from P.T.Q. side, twisting slightly, if
necessary, to clear cam gear.

Model Series 9, 14, 19, 23, 190000, 200000,
230000, 240000, 300000, 320000
Balt Bearings

NOTE: On 240000, 300000, 320000, piston and rod
must be removed from engine.

Remove crankease cover and bearing support.
Rotate erankshaft to position shown, Fig. 2. On
some models, it may be necessary to position
crankshaft approximately 180° from position
shown in Fig. 2, Pull crankshaft out, turning as
- needed to remove crankshaft.

To remove cam gear from all cast iron models,
except the 300000 and 320000, use a long punch to
drive the cam gear shaft out toward the magneto
side. (Save plug.) Fig. 3. Do not burr or peen end
of shaft while driving out. Hold cam gear while
removing punch so gear does not drop and nick.

Model Series 300400, 320400

Remove short bolt and Belleville washer from
P.T.0. drive gear, Fig, 5. Loosen long bolt and
Belleveille washer two (2) turns on magneto side
and tap head of bolt with hammer to loosen cam
gear shaft. Turn bolt out while pushing out cam
gear shaft. Remove bolts from cam gear bearing,
Fig. 6. While holding cam gear, remove cam gear
bearing and remove cam gear, Fig. 7

Fig. 5§ — Remove Short Boit

BOLT AND
BELLEVILLE
WASHER

Fig. 6 — Remove Long Bolt

Model Series 301400, 302400, 325400,
326400

Loosen long boit two (2) turns. Use hammer to
drive out cam gear shaft and cam gear plug.
Loosen bolt while pushing out cam gear shaft and
plug. Remove bolts and cam gear bearing, Fig. 6.
Remove cam gear, Fig. 7.

CAM GEAR
SHAFT BOLT

389)

Fig. 7 — Removing Cam Gear Bearing




CHECKING CRANKSHAFT
All Engines

Table No. 1 shows the rejection sizes of the
various wear points of the crankshaft. Discard
crankshaft if worn smaller than the size shown.
Keyways should be checked to be sure they are
not worn or spread. Remove burrs from keyway
edges to prevent scratching the bearing. Fig. 8
shows the various points to be checked on the
crankshaft.

CRANKSHAFTS & CAM GEARS
Checking

USCARS CRARKSHAFT 1IF SWALL OR DUT OF ROUMD
SZE CHART

JOURMAL JOURNAL JOURMAL
P.T.O.END  CRANKPIN MAGNETD

B BieCARD CRARKWARY
!N PLUNGER FLAT OR
KEYWAT ARE DAMAGED

Fig. 8 — Crankshaft Check Points

NOTE: .020" undersize connecting rods may be
obtained for use on reground crankpin bearings.
Complete instructions are incluced with the
undersize rod. (See Service Bulletin #480 or
IHustrated Parts List to find appropriate
undersize rod.)

TABLE NO. 1
CRANKSHAFT REJECT SIZES
MODEL SERIES JOURNAL "JOURNAL SOURNAL
ALUMINUM
CYLINDER Inches Millimeter inches Miillimeter Inches Millimeter
6B, 60000 873 22.17 873 22.17 870 22,10
8B, 80000% ' .873 2217 873 22.17 .996 25.30
?ﬁgggbf,??%baﬁﬁéw 873 22,17 873 22.17 996 25.30
100000, 130000 .998 25.35 .873 22,17 .996 25.30
140000, 170000 1.179 29.95 997+ 25.32# 1.090 27.69
190000 1.179 29.95 .997# 25.32¢# 1.122 28.50
220000, 250000 1.376 34.95 1.376 34.95 1.247 31.67
CASTIRON CYLINDER tnches Millimeter inches Millimeter Inches Milllmeter
5 6,8 N 873 2217 873 22.17 743 18.87
9 .983 24.97 983 24.97 873 22.17
i4, 19, 190000 1.17% 29.95 1.179 29.95 .996 25.30
200000- 1.197 29.95 1.179 29.95 1.122 28.50
23, 2300001 1.376 34.95 1.376 34.95 1.184 30.07
240000 Ball Ball Ball Ball 1.309 33.25
300000, 320000 Ball Ball Ball Ball 1.309 33.25

*Auxiliary drive medels P.T.O. Bearing Reject Size — 1.003 in. (25.48 mm).
#Synchro-Balance Magneto Bearing Reject Size — 1.179 in. {29.95 mm)
tGear Reduction P.T.0. — 1.179 in. (29.95 mm)
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CHECKING CAM GEAR
All Engines

Inspect gear teeth for wear and nicks. Cam shaft
and ¢am gear journals and lobe rejection sizes
are shown in Table No. 2.

Check automatic spark advance on models
equipped with “‘Magna-Matic.” Fig. 9. Place cam
gear in normal operating position with the
movable weight down. Press the weight down.
Release. The spring should lift the weight. If not,
the spring is stretched or the weight is binding.
Repair or replace.

TABLE NO. 2
_ CAM GEAR REJECT SIZES
MODEL SERIES CAM GEAR OR SHAFT JOURNAL CAM LOBE
~ ALUMINUM CYLINDER inches Millimeter Inches Millimeter
6B, 60000 ' 498 12.65 . .883 22.43
8B, 80000* 498 _ 12.65 .883 o224
82000, 92000, 94000 498 12.65 .883 22.43
116900, 111200, 111900 436 Mag. 11.07 Mag. .870 22.10
498 PTO 12.65 PTO

, 10660G, 130600 .498 12.65 950 24.13
140000, 1700600, 190000 .498 12.65 977 24.82
220000, 250000 .498 12.65 1.184 30.07
CAST IRON CYLINDER Inches Miltimeter Inches Millimeter
56,8 N 372 9.45 875 22.23
9 ‘ 372 9.45 _ 1.124 28.55
14, 19, 1900066¢ . : 497 ) 12.62 1.115 28.32
200000 ' 497 12.62 1.115 28.32
23, 230000 497 12.62 ‘ 1.184 30.07
240000 o497 12.62 - 1.184 30.07
300000 _ # # 1.184 30.07
320000 # # . 1.215 30.86

*Auxiliary Drive Models P.T.0. — .751 in. (19.08 mm)
#Magneto Side — .8105 in. (20.59 mim)
P.T.0. — .6145 in. (15.61 mm)




Checking Compression Release Cam
Model Series 111200, 111900

This cam gear has Easy-Spin® plus a
compression release on the exhaust cam. In the
starting position, the actuator cam moves the
rocker cam so it will open the exhaust valve at the
same time as the Easy-Spin® lobe. When the
engine starts, the actuator cam moves out and
lets the rocker cam move down and the exhaust
valve operates normally. .

To check, move actuator cam to the running
position, Fig. 10. Push rocker cam against the
actuator cam. Release the actuator cam,
Actuator cam spring should pull actuator cam
against the shoulder pin causing rocker cam to
raise up to starting position. Fig. 11. There should
be no binding. Replace if binding exists.

EASY-SPIN® LOBE

Fig. 10 — Running Position

EASY-SPINe LOBE

AockeR

Fig. 11 — Start Positlon

CRANKSHAFTS & CAM GEARS
Installing

BALL BEARINGS
Remove
The ball bearing is a press fit onthe crankshaft, If

either bearing or crankshaft is to be removed, use
an arbor press, as shown in Fig. 12.

CRANKSHAFT .

D
' /”- ™
G

(

N N\ salL ARG 2\

RS
|
Fig. 12 — Removing Ball Bearing

sLOCK BLOCK

2391

Install

Heat bearing in hot oil [250° F max. (120° C)];
bearing must not rest on the bottom of the pan in
which it is heated. Place crankshaft in vise with
bearing side up. When bearing is quite hot it will
become a slip fit on the bearing journal. Grasp-
bearing with the shield down and thrust it down on
the crankshaft, Fig. 13. The bearing will tighten
on the shaft while cooling. DO NOT QUENCH.

NOTE: Bearing shield faces crankshaft
crankpin. .

HOT
BEARING

2582 47

Fig. 13 — Installing Ball Bearing




CRANKSHAFTS & CAM GEARS
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INSTALL CRANKSHAFT AND CAM GEAR

Aluminum Alioy Engines — Pilain Bearing

In aluminum alloy models the tappets are
inserted first, the crankshaft next, and then the
cam gear. When inserting the cam gear, turn the
- crankshaft and cam gear so that the timing
marks on the gears align. Fig. 14.

NOTE: Model series 94000, 171700, 191700, 251700,
and 252700 have a removable timing gear. When
installing timing gear, have inner chamfer
toward crankpin. This assures that timing mark
will be visible,

CHISEL MARK ON
™~ CRANKSHAFT

Ol
HAL

Sooe [

Fig. 14 — Aligning Timing Marks
Aluminum Alloy Engines — Ball Bearing

On crankshafts with ball bearings, the gear teeth
are not visible for alignment of the timing marks,
therefore, the timing mark is on the
counterweight. Fig. 15. On ball bearing equipped
models the tappets are installed first. The
crankshaft and cam gear must be inserted
together; align timing marks as shown in Fig. 15,
and insert crankshaft and cam gear.

CRAHKPIN HEAR TOP
DEAD CENTER

TIMING WARK
OM
P S 3

OF CRANKSHAFT

Fig. 15 — Ball Bearing Engines

CRANKCASE COVER and
CRANKSHAFT END PLAY

ANl Models

The crankshaft end play on all models, plain ahd

. ball bearing, should be .002” (.05 mm) to.008" (.20

mm). The method of obtaining the correct end
play varies, however, between cast iron,
aluminum, plain and ball bearing models. New
gasket sets include three crankcase cover or
bearing support gaskets — .005” (.13 mm), .009"
(.23 mm) and .015" (.38 mm).

Aluminum Engines — Plain Bearing

The end play should be .002” (.05 mm)} to.008" (.20
mm) with one .015" (.38 mm) gasket in place. If
the end play is less than .002” (.05 mm), which
would be the case if a new crankcase or sump

. cover isused, additional gaskets of .005” {.13mm)

009" (.23 mm) or.015” (.38 mm) may be added in
various combinations to attain the proper end
play.

If the end play is more than .008” (.20 mm) with
one .015" (.38 mm) gasket in place, a thrust
washer is available and to be placed on the
crankshaft power take-off end, between the gear
and crankcase cover or sump. Additional gaskets
005" (.13 mm) or 009" (.23 mm) will then have to
be added to the .015" (.38 mm) gasket for proper
end play. NOTE: On aluminum models never use
less than .015” (.38 mm) gasket. Fig. 16.

U . CYLINDER L

GASKETS
015" (.38 mm)
009" (.23 mm)
005" {13 mm)

220624 THRUST WASHER for .875" (22.23 mm) DIA, CRKSFT,
220708 THRUST WASHER for 1" (25.40 mm) DIA. CAKSFT.
222949 THRUST WASHER for 1.181" (30,00 mm) DIA. CRKSFT.
222951 THRUST WASHER for 1.378" (35.00 mm} DIA. CRKSFT.

Fig. 16 — Correcting Crankshaft Eng Play




Aluminum Engines — Ball Bearing

Proceed as in aluminum plain bearings, except
the thrust washer is added to the magneto end of
the crankshaft instead of the power take-off end.
Thrust washer cannot be used on engines with two
(2} ball bearings.

Sump Installation

Model 100900 and 130900 Series

On these models use spring washer on cam gear
as shown in Fig. 17.

“fa\‘\'-\
Y/ GOYERROR
SLINGER

Fig. 17 — Sump Installation —
Model Series 100900 and 130900

To protect the il seal while assembling the
crankease cover, put oil or grease on the sealing
edge of the oil seal. Wrap a piece of thin
cardboard around the crankshaft so the seal will

_slide easily over the shoulder of crankshaft. If the
sharp edge of the oil seal is cut or bent under, the
seal may leak,.

Checking End Play

The end play may be checked by assembling a
dial indicator on the crankshaft with the pointer
against the crankcase. Move the crankshaft in
and out. The indicator will show the end play. Fig.
18. The other method is to assemble a pulley to the
crankshaft and measure the end play with a
feeler gauge. Fig. 18. End play should be .002-
008" (.05-.20 mm).

.CRANKSHAFTS & CAM GEARS
End Play

INSTALL CRANKSHAFT AND CAM GEAR
Cast Iron Engines — Plain Bearing

Assemble the tappets to the cylinder, then insert
the cam gear. Push the camshaft into the
camshaft hole in the cylinder from the flywheel
side through the cam gear. Wtih a blunt punch,
press or hammer the camshaft until the end is
flush with the outside of the cylinder on the power
take-off side. Place a small amount of sealer cn
the camshaft plug, then press or hammer it into
the camshaft hole in the cylinder at the flywheel
side. Install crankshaft so timing marks on tecth
and cam gear align.

All Cast Iron Engines — Ball Bearing
Except Models 300000 and 320000

Assemble the tappets, then insert cam gear into
the cylinder, pushing the cam gear forward into
the recess in front of the cylinder. Insert
crankshaft into cylinder. Turn camshaft and
crankshaft until timing marks align, then push
cam gear back until it engages the gear on the
crankshaft with timing marks together. Insert
camshaft. Fig. 19. Place a small amount of sealer
on the camshaft plug, then press or hammer it
into the camshaft hole in the cylinder at the
flywheel side.

FEELER GAUGE

Fig. 18 — Checking Crankshaft End Play

AW

RECESS IN
CRANKCASE

Fig. 19 — Install Crankshaft

Cast Iron Engines — End Play
Plain Bearing and Ball Bearing

The crankshaft end play should be .002” (.05 mm)
to .008” (.20 mm) with one .015” (.38 mm) gasket
in place. If the end play is less than .002" (.05
mm}, additional gaskets of .005” (.13 mm) or
.009” (.23mm) may be added to the .015” (.38 mm)
gasket in various combinations to attain proper
end play. If the end play is more than .008" (.20
mm) with one .015” (.38 mm) gasket in place, a
.009” (.23 mm) or .005” (.13 mm) gasket may be
used. Fig. 20.
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277Z2-83 /END PLAY .002" - 008" (.05-.20 mm)
Fig. 20 — Checking Crankshaft End Play

If the end play is more-than .008" (.20 mm) with
one .015” (.38 mm) gasket in place, a .009” (.23
mm) or .005” {.13 mm) gasket may be used. Fig.
20.

If the end play is more than .008” (.20 mm) with
one .005" (.13 mm) gasket in place, a thrust
washer is available and is placed on the
crankshaft power take-off end. Fig. 20.

222949 Thrust Washer for 1.1817 (30 mm)
diameter crankshaft.

222951 Thrust Washer for 1.3787 (35 mm)
diameter crankshaft.

NOTE: Thrust washer cannot be used on ball
bearing engines.

Checking End Play

On models with a removable base, the end play
can be checked with a feeler gauge between the
crankshaft thrust face and the bearing supporton
plain bearing engines. Fig. 20. .

[HIRMERETN

222949 THRUST WASHER for 11817 (30.00 mm} DIA. CRKSFT.
222951 THRUST WASHER for 1.387" (35.00 mm} DIA. CAKSFT.

Fig. 21 — Correcting Crankshatt End Play

SERVICE PROCEDURE FOR
ENGINE MODEL SERIES 300400 and
320400 -

Install breaker plunger and tappets, then insert
cam gear from power take-off side of cylinder.
See Fig, 22.

g ﬁ'}j! i,

i

1

g

W
=)

/i

YALYE TAPPETS

BREAKER
PLUNGER

Fig. 22 — Inserting Cam Gear _

Slide cam gear shaft through power take-off
bearing and into cam gear. See Fig. 23.

POWER TAKE-OFF
SIDE

Fig. 23 — Sliding Cam Gear Shaft

Insert magneto side cam gear bearing on
cylinder. Torque cam gear bearing screws to 85
inch pounds (1.0 mkp, 9.6 Nm). Install long cam
gear shaft bolt (5%2") (14 cm) to prevent loss of
shaft. See Fig, 24,

Fig. 24 — Inserting Cam Gear

CHECKING AND CORRECTING
CAM GEAR END PLAY

Cam gear end play tolerance is machined at the
factory and normally requires no adjustment,
uniless the magneto side cam gear bearing or cam
gear is replaced.




Cam gear end play is checked in the same manner
as crankshaft end play.

Cam shaft end play must be .002" (.05 mm) to
.008” (.20 mm). If end play is less than .002” (.05
mm), add service shims (#270516-.009" (.23
mm); #270517-.007" (.18 mm); or #270518-.005"
(.13 mm) to obtain proper end play. If end play is
more than 008" (.20 mm), use service bearing
assembily kit #299706, which includes above shims
to obtain proper end play.

Use chalk or crayon to mark the top of crank-
shaft gear tooth, whose inner end is directly in
. line with the notch of the timing mark. See Fig. 25.

| LM W
j | §

mp\

oF \\
EAR TOOTH

. Fig. 25 — Aligning Timing Marks

Align timing marks on crankshaft and cam gear,
and install crankshaft. Install crankshaft
carefully so crankpin is not damaged.

Install power take-off and magneto side bearing
supports. Torque power take-off support screws
to 185 inch-pounds (2.2 mkp, 20.9 Nm). Torgue
magneto side support screw to 85 inch-pounds (1.0
mkp, 9.6 Nm). See Fig. 26.

CRANKSHAFTS & CAM GEARS
Auxiliary Drive

CHECKING AND CORRECTING
CRANKSHAFT END PLAY

Crankshaft end play tolerance is machined at the
factory and normally requires no adjustment,
unless the bearing supports or crankshaft is
replaced.

Crankshaft end play must be .002” (.05 mm)} to
008" (.20 mm) . If end play is less than 002" (.05
mm), add service shims (#270513-.015" (.38
mm); #270514 - 0107 (.25 mm); or #270515-.005"
(.13 mm) to obtain proper end play. If end play is
more than 008" (.20 mmy), use service bearing
support assembly kit #299705, which includes the
above shims, to obtain proper end play.

Auxiliary P.T.O. — Model Series 92580,
92980, 94580, 94980, 110980, 111980

This auxiliary power take-off shaft is
perpendicular to the crankshaft. It rotates at the
rate of one revolution for every 84 revolutions of
the crankshaft. On these models, the cam gear,
worm gear and oil slinger are a Factory assembly
and are not available as separate pieces. See Fig.
27. '

MAGHETO o€
BEARING SUPPORT

185 4. LBt

3a94

 THRUST WASHER

CAM GEAR

4

AUX. P.T.O.
e SHAFT

Fig. 26 — Installing Bearing Supports

See Section 12 for timing of synchro-balance
timing gears.

Fig. 27 — Flémove and Install Sump Screw

NOTE: If fotétion is counterclockwise, the thrust
washer is placed next to the worm gear on
carmshaft.

Te remove the sump: One of the six sump
mounting screws is located under the auxiliary
drive cover. Remove the cover. Lift out shaft
stop. See Fig. 28. Slide gear and shaft sideways o
expose head of sump mounting screw. Use 7/16”
socket to remove screw.




CRANKSHAFTS & CAM GEARS
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SHAFT STOP

Fig. 28 — Auxillary P.T.O.

When installing cover, Fig. 29, put non-hardening
sealant on cover screws, '

FIG. A

GASKET

i ROLL PIN_ .~

7| -

i ."

= . g
H .

GROOVE NO GROOVE

EARLY DESIGN CURRENT DESIGN

Fig. 29 — Installing Cover

AUXILIARY P.T.O. — With Cluich —
Model Series 110980

This auxiliary power take-off shaft is perpen-
dicular to the crankshaft. It rotates at the rate of
one revolution for every 8-1/2 revolutions of the
crankshaft. Rotation of the shaft is controlled by a
clutch on the cam gear. The clutch is engaged or
disengaged by a control lever mounted on the oil
sump.

Early production cam gears, Fig. 30, are serviced
as an assembly consisting of cam gear oil slinger;
clutch hub, cluteh spring and cluteh sleeve
assembly. Later production cam gears are
serviced as individual parts except for the cam
gear which consists of cam gear, oil slinger and
clutch hub. '

10

Fig. 30 — Cam Gear and Cluich

To remove sump: Sump is held on by six screws,
Five screws are exposed. The sixth screw is
under the auxiliary drive cover, Fig. 28. Remove
cover and lift out shaft stop, Fig. 28. Slide drive-
shaft and gear over to expose head of cap screw.
Cap screw can be removed with 7/16” socket.

INSPECT CLUTCH OPERATION

Push on spring tang, ““A,” Fig. 31, turning spring
and clutch sleeve in a counterclockwise direction.
Spring and sleeve should rotate approximately
1/8” turn. Worm gear should not rotate in the
same direction. With clutch released, worm gear
should rotate freely in both directions.

Fig. 31 — Inspect Clutch

CHECK CAM GEAR

Check worm gear end play using feeler gauges at
point A, Fig. 32. End play should not be less
than .004”, (.10 mm} or more than .017"” (.43 mm).




Fig. 32 — Check Cam Gear

CAM GEAR DISASSEMBLY —

EARLY DESIGN

Remove “E” ring retainer, Slide off copper
washer, thick thrust washer, worm and thin
thrust washer. Cam gear, oil slinger, clutch
sleeve and springs are serviced with a current
production assembly.

INSPECT PARTS

Inspect lor worn, burred or hroken parts and
replace as required.

ASSEMBLE CAM GEAR —
EARLY DESIGN

Slide worm gear with thin thrust washer on cam
gear. Slide on thick thrust washer. §lide on copper
colored washer with gray coated side toward
thick thrust washer. Install “E"’ ring retainer and
check worm end play as described in ““Check Cam
Gear'' section above, Inspect cam gear assemnbly
as outlined in in “Inspect Cluich Operation”
section above. : '

DISASSEMBLY CAM GEAR —
CURRENT DESIGN

Remove “E" ring. Slide off thrust washers and
worm gear. Use thin blade screwdriver or similar

tool to pry lower clutch spring tab out of hole in

clutch sleeve, Fig. 33. Remove clutch sleeve.
Slide clutch spring down, Fig. 34 and lift out upper
spring tabtoremove spring, Cam gear, oil slinger
and clutch drive hub are serviced as an assembly.

CRANKSHAFTS & CAM GEARS
Auxiliary Drive with Cluich

Fig. 3¢ — Remove Clutch Spring
INSPECT PARTS

Inspect for worn, broken or burred parts. Replace
as required.

ASSEMBLE CAM GEAR —
CURRENT DESIGN

Assemble clutch spring as shown in Fig. 35. Align
hole in clutch sleeve with tab or spring and siide
on. Depress spring tab, if required. When clutch
sleeve is in place, spring tab should be in sleeve
hole, Fig. 36.

Flg. 35 — Assemble Clutch Spring

11




CRANKSHAFTS & CAM GEARS
Auxiliary Drive with Clutch

Fig. 36 — Install Clutch Sleeve

Slide thin thrust washer and worm on cam gear.
Slide in thick thrust washer. Slide on copper
washer- with gray coated side toward thrust
washer. Install “E" ring and check worm gear
end play as described in “Check Cam Gear”
section, page 10. Inspect cam gear assembly as
outlined in “'Inspect Clutch Operation™ section,
page 10.

REMOVE CONTROL LEVER SHAFT

Remove “E" ring, Fig. 37. Slide control lever and
shaft out slowly until lever clears hoss on sump.
Slowly release spring tension and then remove
shaft, spring and *'0’" ring seal.

Inspect shaft assembly for loose lever, worn or
braken narts, Replace as needed.

Fig. 37 — Remove “E” Ring

ASSEMBLE CONTROL LEVER AND
SHAFT ASSEMBLY

Install return spring on shaft and lever assembly
as shown in Fig. 38, Then install *'Q" ring seal on
shaft. Lubricate O ring and shaft'lightly with
engine oil.

12

Fig. 38 — Assemble Spring

Slide control lever assembly into shaft bore, Fig.
39, as far as it will go. Rotate lever clockwise to
put tension on return spring. When lever clears
‘stop boss, push lever and spring in until lever
stops. Install “E” ring. Leg of spring may need to
be pushed against sump, Fig. 40,

Fig. 40 —
Spring Installation

CYLINDER CLIP WASHER

Fig. 39 —
Lever Installation

Should clip washer in cylinder require replacing,
be sure flat on elip washer is in line with flat on
cam bearing boss and spring tabs are on both
sides of cam bearing web, Fig. 41.

CYLINDER
CLIP WASHER

Fig. 41 — Cylinder Clip Washer




CYLINDERS
inspection & Resizing Bore

Section 11
CYLINDERS & BEARINGS

INSPECTION

RESIZING .

All Models Resize Cylinder Bore 1o Next Oversize
Always inspect the cylinder after the engine All Models
has been disassembled. Visual inspection will .
show if there are any cracks, stripped bolt ‘ALWAYS RESIZE TO EXACTLY .010” (.25
holes, broken fins or if the cylinder wall is mm) or .020" (.51 mm), or .030" (.76 mm)
damaged. Use a telescoping gauge and dial OVER STANDARD SIZE AS SHOWN IN
indicator or inside micrometer to determine TABLE NO. 1. IF THIS IS DONE
the size of the cylinder bore. Measure at right ACCURATELY, THE STOCK OVERSIZE
angles. See Fig. 1. Table No. 1 lists the standard RINGS AND PISTONS WILL FIT
cylinder bore sizes. PERFECTLY AND PROPER CLEARANCES
WILL BE MAINTAINED. Cylinders, either
If the cylinder bore is more than .003” (.08 mm) cast iron or aluminum, can be quickly resized
oversize, or .0015"” (.04 mm) out of round on cast with a good hone such as Briggs & Stratton part
iren cylinders, or .0025” (.06 mm) out of round #19205 for aluminum cylinders or part #19211
-on lightweight cylinders, it must be resized. for cast iron cylinders. Contact your Briggs &
Stratton source of supply. Use the stones and
T S lubrication recommended by the hone
manufacturers for the various engine models,
T to produce the correct eylinder wall finish.
N\ e
MEASURE AT TABLE NO. 1
SIX POINTS
BASIC ENGINE MODEL | STANDARD BCRE SIZE
_ OR SERIES DIAMETER
= MAX. MIN.
ALUMINUM CYLINDER M- [T
g Inches |metergjinches | meters
6B, 60000 before .
=) 80, 6000 belo 2.3125 | 58.74 [2.3115| 58.71
CENTER OF -
L= IaTon NG TRAVEL g e 2.3750 [ 60.33 |2.3740 | 60.30
. 8B. 80000. 82000 2.3750 | 60.33 2.3740 | 60.30
Flg. 1 — Check Cylinder Bore 92000, 93000, 94000 |2.5625 ] 65.09 |2.5615 65.06
NOTE: Do not deglaze cylinder walls when 100000 2.5000 | 63.50 [2.4990( 63.47
installing piston rings in aluminum cylinder 110004 2.7812 | 70.64 [2.7802] 70.62
engines. 130000 2.5625 | 65.09 [2.5615 | 65.06
NOTE: Chrome ring sets are available for 140000 ‘ 2.7500) 69.85 |2.7490  69.82
170000, 190060 3.0000 | 76.20 |2.9990| 76.17

most models. See Bulletin #479 or Illustrated

Parts List. They are used to control oil 220000, 250000 3.4375 | 87.31 |3.4365( 87.29
consumption in bores worn to .005” (.13 mm)
over standard and do not require honing or
glaze breaking the bore to seat.

{Table No. 1 — Cast Iron Cylinders continued on page 2.}
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CYLINDERS
Resizing Bore
TABLE NO. 1 (Cont'd.)

BASIC ENGINE MODEL| STANDARD BORE SIZE
OR SERIES DIAMETER
MAX. MIN.

CAST IRON CYLINDER inches mI:IlILI;s Inches mhlltlgl:a
5.5S, 6. N 2.0000 | 50,80 | 1.9990| 50.77
8 2.2500 | 57.15 | 2.2490] 57.12
9 2.2500 ] 57.15 | 2.2490] 57.12
14 2.6250 | 66.68 |2.6240 66.65
19. 23. 190000, 200000 |3.0000 | 76.20 |2.9990 7617
230000 3.0000] 76.20 |2.9990] 76.17
240000 3.0625| 77.79 | 3.0615] 77.76
300000 3.4375| 87.31 | 3.4365) 87.29
320000 3.5625| 90.49 |3.5615| 90 46

If a boring bar is used, a hone must be used
after the boring operation to produce the
proper cylinder wall finish.

Honing can be done with a portable electric
drill, but it is easier to use a drill press.

To Set Up For Honing

Clean cylinder at top and bottom to remove
burrs and pieces of base and head gaskets.
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Fig. 2 — Honing Cylinder B
{See page 8 for enlarged drawing.)

Fasten cylinder to a heavy iron bracket or use
honing plate. Fig. 2. Some cylinders require
shims. Use a level to align drill press spindie
with bore.

0il surface of drill press tahle liberally. Set
plate and cylinder on drill press table. (Do not
anchor to drill press table.) If using portable
drill, set plate and cylinder on floor. Place hone
drive shaft in chuck of drill or portable drill.

Slip hone into cylinder; Fig. 2, Illus. 2. Connect
drive shaft to hone and set stop on drill press so
hone can only extend 3/4” (20.0 mm) to 1" (25.0
mm) from top or bottom of cylinder. If using a
portable drill, cut a wood block to place inside
of cylinder as a stop for home,

To Hone Cylinder

Place hone in middle of cylinder bore, Tighten
adjusting knob with finger or small
screwdriver until stones fit snugly against
cvlinder wall. DO NOT FORCE. Hone should
operate at 300 to 700 RPM. Lubricate hone as
recommended by manufacturer. '

Connect drive shaft to hone. Be sure that
cylinder and hone are centered and aligned
with drive shaft and dri]l spindle. Start drill
and, as hone spins, move it up and down at
lower end of cylinder. Fig. 2, Illus. 3. The
cylinder is not worn at the bottom but is round
sa it will guide the hone to straighten cylinder
hore. As the bottom of the cylinder increases
diameter, gradually increase strokes until hole
travels full length of bore. Do not extend hone
more than 3/47 (20.0 mm) to 1 {25.0 mm) at
either end of cylinder bore.

As cutting tension decreases, stop hone and
tighten adjusting knob. Check cylinder bore
frequently with an accurate micrometer. Hone
about .0005" (.01 mm) large to allow for
shrinkage when cylinder cools.

¥




On cast iron cylinders, change from rough
stone to finishing stone when within .0015" (.04
mm) of desired size, then use finishing stones.
ALWAYS HONE .010” (.25 mm) or .020"” (.51
mm), or .030" (76 mm) ABOVE THE
STANDARD DIMENSIONS GIVEN IN
TABLE NO. 1.

CYLINDER FINISH AND CLEANING

The finish resized cylinder should have a cross-
hatch appearance, Fig. 3. Proper stones,
lubrication and spindle speed along with rapid
movement of hone within the cylinder during
the last few strokes. will produce this finish.
Cross-hatching will allow proper lubrication
and ring break-in,

Fig. 3 — Cross Hatch

IT 1S MOST IMPORTANT THAT THE
ENTIRE CYLINDER BE THOROUGHLY
CLEANED AFTER HONING. WASH THE
CYLINDER CAREFULLY IN A SOLVENT
SUCH AS KERQOSENE OR COMMERCIAL
SOLVENT. THE CYLINDER BORE SHQULD
THEN BE CLEANED WITH A BRUSH, SOAP
AND HOT WATER.

BEARINGS
BALL BEARING

To check a ball bearing. rotate the bearing
slowly by hand: if any roughness is noted,
bearing should be replaced.

Wash beating in a clean solvent. Re-oil with
engine oil during assembly.

Ball bearings are a press [it on the crankshaft.
If bearing is to be replaced, it should be
removed in an arbor press. Fig. 4. {(bearing
should not be reused if removed from
crankshaft.)

CYLINDERS
Ball Bearing

ARBOR
PRESS

CRANKSHAFT

BALL BEARING

BLOCK \\ BLOCK
2301 1

NOTE: Bearing shield faces crankshaft
crankpin.

Fig. 4 — Removing Ball Bearings

To install, heat bearing in hot (250° I Max.)
(120° C Max,) oil. Place crankshaft in a vise
with bearing side up. When bearing is hot it will
be a slip fit on crankshaft journal. Grasp
bearing with the shield down and slide it on the
crankshaft. Fig. 5. The bearing will tighten
while cooling. Do not quench.

HOT F
BEARING

CRANKSHAFT

250247

Fig. 5 — Install Ball Bearings

PLAIN BEARINGS
Checking

Bearings should be replaced if scored or if plug
gauge will enter. Try gauge al several
locations in bearing. Fig. 6. See gauge listing in
Table No. 3.




CYLINDERS
Plain Bearing

Flg. 6 — Checking Bearing

REPLACING PLAIN BEARINGS
Models 9, 14, 19, 20 and 23 Series

The crankcase cover or bearing support should
be replaced if the bearing is worn or scored.
Select the correct assembly part number by
referring to the Parts List covering the engine.

Refer to Table No. 3 for main bearing gauges.

TABLE NO. 2
CYLINDER BEARING REJECT SIZE CHART
BASIC ENGINE MODEL PTO BEARING
OR SERIES BEARING MAGNETO
ALUMINUM CYLINDER Milli- Milli-
Inches| meter |Inches | meter
6B, §B* 878 12230 | 878 | 22.30
60000, 80000% 8781 2230 | 878 | 22.30
82000, 92000%, 24000* 878 12230 878 122.30
110900%, 111900* 878 122.30 878 | 22,30
160000, 130006 1.003 [ 25,48 878 122.30
140000, 170000 1185 | 3010 | 1.004#| 25.50#
190000 1.185 | 36,10 [ 1.004#| 25.50#
220000 Horiz. Ball | Ball | Ball | Ball
220000 Vert.. 250000 1.383 [ 35.13 | 1.383 [ 35.13
CAST IRON CYLINDER | 10 r:ITllci;r Inches nnﬂltl:r
5 6.8 N A78 (2230 878 | 22.30
g 088 | 25.09 | .988 | 25.09
14 1.185 | 3010 1185 [ 30.10
19, 190000, 200000 L1853 | 30,10 | 1.185 | 30,10 |
23, 230000t 1.382 | 35.10 ] 1.382 ] 35.10
240000, 300000 Ball | Ball | Ball | Ball
320000 Ball | Ball | Ball | Ball

*Gear Reduction PTO —<1.185" (30,10 mm)

*Auxiliary drive moedels PTO Bearing Rejoect
size 1.0037 (25.48 mm)

#Synchro-Bulanced Magneto Bearing Reject
size 1.185" (30.10 mm)

REPLACING MAGNETO BEARING

Aluminum Cylinder Engines
Except 171700, 191700

There is no removable bearing in these
models; the cylinder must be reamed out so a
replacement bushing can be installed.

Place pilot guide bush'ing in the sump bearing,
with flange of pilot guide bushing toward inside
of sump.

Assemble sump on ecylinder. Be careful that
pitot guide bushing does not fall out of place.
Place reamer guide bushing into the oil seal
recess in the cylinder. The reamer guide
bushing, along with the pilot guide bushing, will
center the counterbore reamer with the
opposite bearing even though old bearing

- might be badly worn.

Place counterbore reamer on pilot and insert
into cylinder until the tip of the pilot enters the
pilot guide bushing in the sump. Fig. 7.

COUNTERBORE

BUSHING
IN PLACE

AT

Fig. 7 — Counlerbore Reaming

Turn reamer clockwise with a steady even
pressure until it is completely through the
bearing. Lubricate reamer with kerosene or
Stoddard Solvent. :

NOTE: Counterbore reaming may bhe
undertaken without any lubricant. However, as
aluminum material builds up on reamer flutes,
eventual damage to the reamer and oversize
counterbores will be experienced.

Remove sump and puil reamer out without
backing it through the bearing. Clean out

reaming chips. Remove reamer guide bushing -

from oil seal recess.

Hold new bushing, with notch toward cylinder
and in line with notch on inside of cylinder,
(Fig. 8, insert}, against reamed out bearing.
Note position of split in bushing. At a point
opposite to the split in the bushing, using a
chisel or screwdriver and hammer, make a
notch in the reamed out cylinder bearing at a
45° angle. Fig. 8.

]




CYLINDERS
Plain Bearing

TABLE NO. 3

MAIN BEARING TOOL CHART
REAMER | REAMER PILOT PILOT
COUNTER- | GUIDE GUIDE GUIDE GUIDE
BASIC ENGINE ] CYLINDER BORE BUSHING | BUSHING | BUSHING | BUSHING | BUSHING | FINISH PLUG
MODEL SER!/ES| SUPPORT | PILOT| REAMER MAG. PTO DRIVER MAG. PTO REAMER |GAUGE
5 N, 6,8 19123 19096 — — — T 19124 19094 19094 19095 19166
8B, 60008,
8B, 80000, _
82000, 92000, 19123 19096 19099 18101 19100 19124 19094 19094 19095 19166
94000, 110900,
111200, 111900
8BHA®*
80590
81590*
92590* ) )
80790* 15123 19096 19099 19101 T 19124 19094 t 19095 19166
81790*
92090*
110990*
111990+
100000 18099 MAG 19186V 19095 MAG] 19166
130000 - 19123 19096 (19172 PTO 19101 | 19170H 19124 19094 19168 19173 PTO | 19178
140000 19172 MAG 19173 MAG
1700006, 190000 19123 19096 | 19174 PTQ 19170 19171 19179 19168 19169 (19175 PTO | 19178
171700 - 19123 18096 | 19174 MAG 19201 19171 19179 19169 19169 (19175 PTO | 19178
191700 ° 19174 PTO 19175 MAG
9, 14, 19, 20, 23 -
191400, 193400, Replace support and cover. 19117
200400, 230000

tUse sump or cover with 7/8” diameter bearing and 19094 guide.
*Replace sump if PTO bearing is worn.

With a blunt chisel or screwdriver, drive a’
portion of the bushing into the notch previously
made in the cylinder. See Fig. 8. This is called
staking and is done to prevent the bushing from
turning.

Reassemble sump to cylinder with pilot guide

EDGE OF bushing in the sump bearing.

BEARING
Place finish reamer on pilot and insert the pilot
into the eylinder bearing until the tip of the pilot
enters the pilot guide bushings in the sump
bearing. Fig. 10.

u : Lubricate the reamer with kerosene. fuel oil or
, Stoddard Solvent, then ream the. bushing
turning the reamer clockwise with a steady
Fig. 8 — Notching Cylinder Hub even pressure until reamer is complctely
through the hearing. Improper lubricants will
produce a rough bearing surface. Remove
sump and pull reamer out without backing i

Pressin the new bushing, being careful to align through the bearing. Remove pilot guide

the oil notches, with driver and support until hbushing: clean out all reaming chips.

the outer end of the bushing is flush with the end ) L

of the reamed out cylinder hub. Fig. 9. If oil On most cylinders. the breaker point plunger

notches do not line up, bushing can be pressed . hole enters the reamed out main bearing and «

through into recess in cylinder support and burr is formed by the counterbore reaming

then reinsialled. operation. Burr can be removed using 19058
{inish reamer. Clean out dirt and reaming
chips.
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CYLINDERS
Plain Bearing

BEARING DRIVER

BUSHING

BUSHING FLPSH
/
/I

T
{
4 | BUSHING
|
| .

MR-

N

CYLINDER SUPPORT

XAl

PILOT GUIDE
BUSHENG

Fig. 10 — Shell Reaming

MAGNETO BEARING
Model Series 171700, 191700

Counterbore ream worn bearing using tools per
Table No. 3 and procedure for standard
magneto bushing. Then place new, bushing
against reamed out bearing on inside of

cylinder. with bushing notch against eylinder -

and in line with oil hole, Fig. 11. Note position of
split in bearing. At a point opposite the split in
bushing. use a chisel or screwdriver and
hammer Lo make a notch in the reamed out
bearing at a 453° angle,

o &
ALIGN NOTCH
\ IN BUSHING

. --™\_ WITH OIL HOLE
T e \\H/l .

Fig. 11 — Location of Qil Hole

Press in new bushing from outside Icylirmler.
Fig. 12, using care to keep notch in line with oil
hole. Fig. 11, with bushing driver and cylinder
support until bushing is flush with inside edge
of cylinder., Fig. 12. If bushing notch and
bushing oil hole are not aligned, press bushing
through and reinstall.

With a chisel or screwdriver. drive a portion of
the bushing into the notch previously made in
cylinder. See Fig. 11. This is called staking and
is done to prevent the bushing [rom turning.

Fig. .12 -— Pressing in New Bushing

Finish ream bushing using same procedure for

standard magneto bushing. Clean out breaker
point plunger hole with 19058 finish reamer.
Clean out dirt and chips.




REPLACING PTO BEARING
Aluminum Cylinder Engines

The sump or crankecase cover bearing can be
repaired in the same manner as the magneto
bearing. However. one bearing should be
completely repaired before starting the other
bearing. After the bearings are finished, press
in the new oil seals.

NOTE: Model 8B-HA, 80590, 81590, 82590,
80790, 81790, 82990, 92590, 92990,
110990, 111990.

The magneto bearing can be replaced as
above; if the sump bearing is worn, the sump
must be replaced. No tools are available for
replacing the sump bearing.

REPLACING OIL SEAL

The oil seal is assembled with the sharp edge of
the leather or rubber toward the inside of the
engine. Lubricale inside diameter of oil seals
with “Lubriplate.” or equivalent. belore
assembling engines.

Moslt oil seals are pressed in, flush with the hub.
However. models 60000, 80000, 100000 and 130000
using a ball bearing with mounting {lange have

the seal pressed 3/18” below crankcase -

mounting flange. Fig. 13.

]

QIL SEAL

3916

Fig. 13 — Replacing Oil Seal

CYLINDERS
Checking Cam Gear Bearing

CHECKING CAM GEAR BEARINGS

Check cam gear bushing using 19184 plug
gauge as shown, Fig. 14. If 1/4" or more ol
gauge enters bearing bore, bearing is worn
beyond reject and the cylinder. sump or
crankcase cover must be replaced.

NOTE: On Model Series 111200, 111900, plug

gauge 19164 is used on the sump or crankcase

cover cam gear bearing hore. Reject size of the
cylinder cam bearing is 443 or larger.

N

Fig. 14 — Checking Cam Gear Bearing

N
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CYLINDERS
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SYNCHRO-BALANCE
Rotating Counterbalance

Section 12
S_YNCHRO-BALANCE

Briggs & Stratton uses two methods of Synchro-
Balancing engines.

One system uses counterweights that are
geared torotatein adirection opposite from the
crankshalt counterweights. The other system
uses a counterweight that oscillates opposite to
the direction of the piston. Each system
performs the same function of substantially
reducing engine vibration, thereby giving
exceptionally smooth engine performance.

Fig. 1 — Cast {ron Engines,
Rotating Counterbalance

ASSEMBLING AND TIMING
ROTATING SYNCHRO-BALANCERS,
CAST IRON ENGINES

Remove all traces of oil or dirt from tapered
surfaces of drive gears and cam shalt before
assembling gears to camshaft. Turn
crankshaft until piston is at top dead center,

Remove long 5-1/2" (139.7 mm) cam gear shaft
bolt, place magneto drive gear on cam gear
taper. Install bolt with Belleville washer,
finger tight. See Fig. 2.

JUNE 1981

~_—PISTON AT TOP
< oeratinmen

BELLEVILLE
WASHER

LONG BOLT
TORQUE 200 IN. LBS,
{2.3 mkp or 2.3 Nm)
1/4" {6.35 mm)
DIA. ROD

s

D
3898

MAGNETO
RIVE GEAR <

IDLER GEAR

RETAINER

Fig. 2 — Installing and Timing
Magneto Drive Gear

On MODEL SERIES 300400 and 320400 only.
place PTO drive gear on the other end of
camshaft. Install short cam gear bolt with
Belleville washer, finger tight. See Fig. 3.

To time drive gears, insert short pieces of 1/4”
(6.35 mm) rod through 1/4” (6.35 mm) holes in
drive gears, and into locating holes in
crankshaft bearing support plates. Fig. 2. For
MODEL SERIES 300400 and 320400 also see
Fig. 3. With piston at exactly TOP DEAD
CENTER, torgue cam gear bolt{s) [with 1/4”
(6.35 mm} rods in place] to 200 inch pounds
(2.3mkp or22.6 Nm) . Be certain piston does not
move. Remove the 1/4” (6.35 mm) rods.

Install idler gear(s). Install snap-in *E” rings
to retain gears. No timing is necessary. Figs. 2
and 3.




SYNCHRO-BALANCE -
Rotating & Oscillating Counterbalance

Install cover assembly and gasket, using care
to avoid damage to oil seal and making sure
that bolt holes line up with tapped holes in
cylinder. To minimize gear backlash. push
magneto side cover toward idler gear and
torque bolts to 120 inch pounds (1.4 mkp or 13.5
Nm). For MODEL SERIES 300400 and 320400
repeat ahove for PTO cover. torquing bolts to
200 inch pounds (2.3 mkp or 22.6 Nm).

PISTON
AT TOP
DEAD
CENTER

Remove timing rods. Coat threads of timing
hole screw with a non-hardening sealant, then
install screw and fibre sealing washer.

MODEL SERIES 251400, 252400 &
253400

These Model Series utilize two gear driven
counterweights in constant mesh with the
crankshaft gear.

The cut-away view illustrates these gears,
OLT AND BELLEVILLE WASHER mounted in the crankcase cover, and how the

T e Tk N . Synchro-Balance counterweights rotate in
bl opposite direction to crankshaft rotation, Fig.
5,

Fig. 3 — Installing and Timing PTO Drive Gear

. The counterweights and ball bearings are an
integral part of the covers, and cannot. be
removed. Lubricate the ball bearings and
-gears with a few drops of engine oil.

PISTON MUST BE AT TOP DEAD CENTER.

Remove the timing hole screw from cover
assembly. Fig. 4. Insert a short piece of 1/8”
(3.18 mm) rod through timing hole in cover and
into maching hole in counterweight. Fig. 4. The
rod holds the counterweight in the proper
position while cover is installed on engine.

Fig. 5 — Aluminum Engines
Rotating Counterbalance $System

SERVICE PROCEDURES FOR
\ i : MODEL SERIES 251400, 252400 &
/ \() g:::::w 1jgnnlf\3-\,:|8°mnm) g——scnsw 253400

Magneto Cover P.T.0. Cover

The gear driven counterweights must be
Fig. 4 — Removing Timing Hofe Screw properly aligned when cover is installed.




To do so remove two small screws from cover
and insert 1/8” (3.18 mm) diameter locating
pins through screw hole and into timing hole
provided in counterweights, Fig. 6.

SYNCHRO-BALANCE
- Oscillating Counterbalance

SERVICE PROCEDURES FOR
MODEL SERIES 171700, 191700,
251700 & 252700 OSCILLATING
COUNTERBALANCE SYSTEM

+ 1/8" (3.18 mm)
LOCATING PINS

Flg. 6 — Timing Counterbalance Gears

With the piston at TOP DEAD CENTER, install
the crankcase cover assembly and cover
gasket. Remove thelocating pins. Coatthreads
of timing hole screws with a non-hardening
sealant. then install screws and fibre sealing
washers.

If counterweights are removed from
crankcase cover, exercise care in handling or
cleaning to prevent losing needle bearings.

ASSEMBLY OF COUNTERWEIGHTS

Install counterweights on shafts in crankcase
cover. Install counterweight retainers and
torque screws to 50 inch pounds (.57 mkp or 5.6
Nm), .

Fig. 7 — Oscillating Counterbalance

Disassembling Oscillaiing
Counterbalance

- Use a screwdriver and hammer to open the

connecting rod cap screw locks — remove
connecting rod screws — remove connecting
rod and piston assembly. Remove crankshaft
and counterweight assembly. Remove
crankshaft gear — in the event it should fit
tight, it can be pried off with two serewdrivers,
being careful not to damage the gear. Fig. 8.
Save the key on MODEL SERIES 171700 only.
Key is staked in on MODEL SERIES 191700,
251700 and 252700,

Lk I I?\‘\ =

e

TIMING MARK

Fig. 8 — Removing Crankshatt Gear

Disassemble the counterweight. Openthe locks
and remove one or two screws holding the
halves of the counterweight together. Separate
and remove the dowel pin. link and spacer. Fig.
9.




SYNCHRO-BALANCE
Oscillating ngnterbalance

Remove counterweight from the shatt.

MAG SIDE
WEIGHT

PTO SIDE
WEIGHT

DOWEL PINS

943

Fig. 9 — Disassembling Counterweight

ASSEMBLY

Assemble magneto side of counterweight to the
magneto side of the crankshaft. Hold the
crankshaft and counterweight in an upright
position in a vise. Install both dowel pins. Slip
link over dowel pin with rounded edge of free
end up. Fig. 10.

NOTE: New style counterweight assemblies
use only one (1) dowel pin, one (1) spacer, and
one (1} bolt. No lock is required. Torgue to 115
in/lbs. (1.32 mkp or 13.0 Nm).

TORGQUE TO 80 IN. LBS. SEE NOTE

(-9 kg/m or'%.0'Nm) ABOVE FOR
P NEW STYLE
LOCK ASSY, WITH
ONE BOLT
SPACERS
PTO SIDE

COUNTERWEIGHT

L

3944

Fig. 10 — Assembling Counierweight 1o
Crankshaft '

Slip PTO counterweight in place, aligning
counterweight bearing to the eccentric of
crankshaft "and against magneto hal{ of
counterweight. Install spacers and torque bolts
to 80 inch-pounds (.9 mkp or 9.0 Nm). Bend up
bolt locks and install crankshaft gear (and key
on MODEL SERIES' 171700) . Gearis aslipfit —
if tight, it may be heated to expand by laying it
on a light bulb. NOTE: Chamfer on inside
diameter of gear must face shoulder of
crankshaft.

Lay cylinder on its side with cylinder head to
the left. Start magneto journal of crankshaft
into the magneto bearing in the cylinder. Align

- the link with the crankcase link pin and push

crankshaft and counterweight assembly into
place. Fig. 11. ‘

Fig. 11 — Insialling Crankshait and
Counterweight Assembly

Install connecting rod and piston with
lubrication hole in rod toward magneto side.
This will expose rod assembly marks to view.

Assemble the cap screws and screw locks with
dipper toward cam gear side. Torque screws
and bend up locks. Proceed to install tappets,
cam gear, ete.. in usual manner.

Table No. 1

Crankéhaft'Eccentric Reject Sizes

Basic Model Series Eccentric
oL . inch Mitlimeter
171700 & 191700 1.870 47.50
251700 & 252700 2.120 . 53.85

Counterweight Bearing Reject Sizes

Basic Model Series Counterweight Bearing
Inch Millimeter
171700 & 191700 1.881 47.78
251700 & 252700 2,131 54.13




TOOLS

Section 13
TOOLS

It is assumed that Authorized Briggs & Stratton Service Centers have all common tools needed to repair
engines.

Specialized tools in addition to the Briggs & Stratton #291661 Tool Kit, are required to analyze, repair and.
restore engines to proper operating condition.

The following tachometers have been found to work well on Briggs & Stratton engines:

TYPE NAME RPM RANGE SOURCE
Vibration Trysit Sirometer 800-25000 Order from your Briggs & Stratton
’ Source of Supply — Part No. 19200.
Vibration Frahm #2516 1000-4000 James G. Biddle Company
Plymouth Meeting, PA 19462
Electronic Merc-O-Tronie 1000-3000 Merc-O-Tronic Instruments Corp.
Model 67 - 100T 1000-10000 215 Branch Street

Almont, MI 48003

Note: Product brand names are given in some instances. However, any tool or test instrument of
equivalent accuracy is acceptable in the following list.

DESCRIPTION RANGE OR TYPE SQURCE
Torque Wrench 0-200 in. Ibs. — Part No. 19187 Briggs & Stratton Source
Valve Guide Tool )
Guide Part No. #19191 Briggs & Stiratton Source
Valve Seat Refacer Part No. #19237 Briggs & Stratton Source
Valve Lapper Woods Powr-Grip Woods Powr-Grip Manufacturer

233 Cascade
Wolf Point, MT 59201

Dial Caliper 0-4 in. — Part No. 19199 Briggs & Stratton Source
Telescope Gauge 2-1/8-3-9/16" — Part No. 19198 Briggs & Stratton Source
VOA Meter Part No. 19236 Briggs & Stratton Source

Volts Scale —

Reads 0 to 400 AC or DC volts.
Ohms Scale —
Reads 0 to 500,000 ohms.
Amps Scale —

Reads 0 to 40 and 400 DC amps
arnps with shunt.
Reads 0'to 16 AC amps.

Ignition Timing Light or Merc-O-Tronic Model 701FCT Briggs & Stratton Source
Continuity Tester
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BRIGGS & STRATTON REPAIR TOOLS
See Price List MS-6636 in Section One of the Master Parts Manual

Tools are listed by description and by kits. Kit 291661 is a requirement of the Authorized Registered Service
Dealer. An Authorized Service Distributor is required to have the 231661 Kit and the 19158 Kit. Other addi-
tional tools should be obtained, as required to provide efficient service. Order through your Briggs &
Stratton source of supply.

NOTE: 291661 Tool Kit is recommended fdr Public Schools conducting air-cooled engine courses.

291661 TOOL KIT

t

PART g . :
No. DESCRIPTION g  (—
- 19066
19051  Spark Tester ' 19055 18191
19055  Breaker Plunger Gauge 18051 : ' 19208
19056  Plunger Bushing Counterbore Reamer
19057  Plunger Bushing Driver _ 19056 %____. m%,
19058  Plunger Bushing Finish Reamer 19057 ’
19061  Screwdriver, Carburetor ———— 19203 19069
19062  Screwdriver, Carburetor 19058
19063  Valve Spring Compressor ' =
19064 Valve Guide Bushing Counterbore ! 19122
Reamer Brs B =
19065  Valve Guide Bushing Driver 79151
19066  Valve Guide Bushing Finish Reamer '
19069  Flywheel Puller
19114  Starter Clutch Wrench
19122  Valve Guide Reject Gauge
19151  Valve Guide Reject Gauge
19165  Flywheel Puller
19167 Flywheel Holder
19191 Reamer Guide Bushing
19203 Flywheel Puller
19230 Ring Compressor
"19232 VALVE GUIDE PULLER KIT*
PART ' . I
NO. DESCRIPTION
19204 Bushing Driver O
19231 Piloted Reamer
19233  Finish Reamer
19234  Guide Bushing 18234
19238  Bushing Puller 19238
19239 Nut
19240  Washer

[

19233 19204 19231 18238 19240

*Model Series: 140000, 170000, 190000, 220000, 233000, 243000, 250000, 300000, 326000.

2
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BRIGGS & STRATTON REPAIR TOOLS (Continued)

19158 TOOL KIT

MAIN BEARING TOOL KIT
Model Series 6, 8, 6B, 8B, N, 60000, 80000, 82000, 92000, 94000, 100000, 110000, 130000.

PART

NO, DESCRIPTION . I J ?)

19094  Pilot Guide Bushing
19095 Finish Reamer
19096* Pilot
" 19097  Pilot Guide Bushing,
Ball Bearing Cover

19099  Counterbore Reamer — :
18100  Reamer Guide Bushing G___ '
19101 Reamer Guide Bushing 19095 19100 18101

19123  Support Jack

19124  Bushing Driver
19166  Plug Gauge ‘@l 3 '

*Included in Tool Kit 19184. ) 19123

—31 ) A\

19124 19166

NOTE: For Model Series 100000, 130000 Vertical Crankshaft use 19186 Reamer Guide Bushing (not part
of 19158 Tool Kit) for PTQO Sump Bearing.

For Model Series 100000, 130000 Horizontal Crankshaft use 19170 Reamer Guide Bushing (part of
19184 Tool Kit) for PTO Sump Bearing.

19184 MAIN BEARING TOOL KIT
Model Series 140000, 170000, 171000, 190000, 191000

PART
NO. DESCRIPTION ' o — 3 2)
19096* Pilot

19098
19168  Pilot Guide Bushing .

19169  Pilot Guide Bushing D

19170 Reamer Guide Bushing

19171 Reamer Guide Bushing : 19169 19168 19170 19171 10201
18171 Counterbore Step Reamer '

19173  Finish Reamer
19174  Counterbore Step Ramer

19175  Finish Reamer S E— ' T._;j—.s—-_t
19178  Plug Gauge 0 J) E AY iy —

19179  Bushing Driver 19179 19178 1972

19201  Reamer Guide Bushing

Included in Tool Kit 19158. — ——
= —F B
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BRIGGS & STRATTON REPAIR TOOLS (Continued)

VALVE SEAT REPAIR TOOLS
'No. eI 9 L
NO. DESCRIPTION 19126 ﬁ —=
19126  Pilot, Valve Seat Counterbore ", 19131
19127  Pilot, Valve Seat Counterbore aa T — 1T
19129  Driver Shank, Counterbore Cutter 19127
18130 T Handle, Driver Shank ' -
19131 Counterbore Cutter, Valve Seats - ﬁ
19132  Counterbore Cutter, Valve Seats m @
19133  Counterbore Cutter, Valve Seats 19129 19132 19136
19135 Knockout Pin, Remove Driver Shank
from Counterbore Cutter
19136 Insert Driver, Install Valve Seats —— — @ = —J
19137 T Handle for Pilots 19130 19137
19138  Insert Puller, To Full Valve Seats _ 19133
19139  Puller Nut, RBemove Valve Seats 191389 VALVE SEAT PULLER KIT
19140  Puller Nut, Bemove Valve Seats
19141  Puller Nut, Remove Valve Seats , )
=
Be S o
= 19140 19141 19182 19139
19205 HONE SET
All Aluminum Cylinder Engines
PART
NO. DESCRIPTION
19206 Stone Set (Range 1-7/8” to 2-3/4") ; |
19207  Stone Set (Range 2-5/8" to 3-1/27) il i
19208  Stone Retainer Springs i ‘r
19209  Drive Shank !
19210  Stop
19207
19210
18208 19209

Each cylinder hone set contains instructions covering cylinder honing pi"ocedures. We also suggest you
review your Briggs & Stratton Repair Instructions IV for all standard cylinder bore sizes. Contact your

source of supply for pricing information.
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BRIGGS & STRATTON REPAIR TOOLS (Continued)
19211 HONE SET

All Cast Iron Cylinder Engines

PART ~ 1
NO. DESCRIPTION

19212  Stone Set (60 Grit)

19213  Stone Set {220 Grit)

19214  Stone Carrier (Range 2-1/2” t03-5/16")
19215  Stone Carrier {Range 3-5/18"” to4-1/8")
19216  Stone Retainer Springs - -
19217 Drive Shank 19212 19213 19294
19218 Extension

@ JJ
-]
L

19217 19218

PART
NO. DESCRIPTION MODELS OR SERIES USED ON
DRIVERS
*19057 Install Plunger Bushing 5, 6, 6B, 8, 8B, N, 23C, 60000, 80000, 82000, 92000, 94000,
100000, 110000, 130000, 140000, 170000, 190000, 220000,
250000
*19065 Install Valve Guide Bushing 5, 6, 6B, 8, 8B, N, 60000, 80000, 82000, 92000, 94000,
100000, 110000, 130000 '
¥%19124 Install Main Bearing Bushings 3, 6, 8B, 8, 8B, N, 60000, 80000, 82000, 92000, 94000,
100000, 110000, 130000
19136 Install Valve Seat Inserts All Models and Series
119179 Install Main Bearing Bushings 140000, 170000, 171000, 190000, 191000
11719204 Install Valve Guide Bushing 140000, 170000, 190000, 200000, 220000, 230400, 233000,
‘ 240000, 243000, 250000, 300000
*Included in No. 291661 Tool Kit tIncluded in No. 19184 Tool Kit

**Included in No. 19158 Tgol Kit t11tIncluded in No. 19232 Kit
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PART

*19056

*19058

*19064
*19066

** 9095
#4119099
119172
$19173
t19174
119175
111119231

T11119233

1¥*19096

19126
19127

19137

*%19100
**¥19101

T19170

BRIGGS & STRATTON REPAIR TOOLS (Continued)

DESCRIPTION

Breaker Plunger Bushing Reame'r

Finish Reamer, Breaker Plunger -

Bushing

Valve Guide Bushing Coﬁnterbore

Reamer

Finish Reamer, Valve Guide Bushing
Finish Reamer, Main Bearing
Counterbore Reamer, Main Bearings

Counterbore Reamer, Main Bearings
Finish Reamer, Main Bearings
Counterhore Reamer, Main Bearings
Finish Reamer, Main Bearings
Bushing Reamer, Valve Guides

Finish Reamer

Main Bear.ing Reamer Pilgt

Expansion Pilot for Valve Seat

Caunterbore Cutter

" Expansion Pilot for Valve Seat‘

Counterbore Cutier
*“T Handle for Pilots

Reamer Guide Bushing, Main Bearing

Reaming

Reamer Guide Bushing, Main Bearing

Reaming

Reamer Guide Bushing, Main Bearing

Reaming

*Included in No. 291661 Tool Kit
**Included in No. 19158 Tool Kit

MODELS OR SERIES USED ON

REAMERS

5,6, 6B, 8, 8B, N, 23C, 60000, 80600, 82000, 92000, 94600,
100000, 110000, 130000, 140000, 170000, 150000, 220000,

250000

5, 6, 6B, 8, 8B, N, 23C, 60000, 80000, 82000, 92000, 94000,
100000, 110000, 120000, 140000, 170000, 150000, 220000,

250000

5, 6, 6B, 8, 8B, 60000, 80000, 82000, 92000, 94000, 100000,

110000, 130000

110000, 130040

5, 6, 6B, 8, 8B, 60000, 80000, 82000, 92000, 94000, 100000,

5, 6, 6B, 8, 8B, N, 60000, 80000, 32000, 92000, 940000,
100000, 110000, 130000

110000, 130000

6B, 8B, 60000, 80000, 82000, 92000, 940000, 100000,

100000, 130000, 140000, 170000, 190000

100000, 130000, 140000, 170000, 190000

140000, 170000, 171000, 190000, 191600

140000, 170000, 171000, 190000, 191000
9, 14, 19, 23, 140000, 170000, 190000, 200000, 220000,
230000, 240000, 250000, 300000, 320000
9, 14, 19, 23, 140000, 170000, 180000, 200000, 220000,
230000, 240000, 250000, 300000, 320000 -

PILOTS

5, 6, 6B, 8, 8B, N, 60000, 80000, 82000, 90000, 92000,
94000, 100000, 110000, 130000, 140000, 170000, 171000,

19000¢, 191000

5. 6, 6B, 8, 8B, N, 60000, 30000, 82000, 90000, 92000,
94000, 106000, 110000, 130066
9, 14, 19, 23, 140000, 170000, 190000, 200000, 220000,
230000, 240000, 300000, 320000
9, 14, 19, 23, 140000, 170000, 190000, 200000, 220000,
230000, 240000, 300000, 320000

REAMER GUIDE BUSHINGS

110000, 130000

6B, 8B, 60000, 80000, 82000, 92000, 94000, 110000
6B, 8B, 60000, 80000, 32000, 92000, 94000, 100000

100000, 130000, 140000, 170000, 190400

Included in No. 19184 Tool Kit
f1ttIncluded in No. 19232 Kit
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BRIGGS & STRATTON REPAIR TOOLS (Continued)

PART -
NO. DESCRIPTION MODELS OR SERIES USED ON

REAMER GUIDE BUSHINGS (Continued)

19186 Reamer Guide Bushing, Main Bearing 100000, 130000

Reaming
*19191 Reamer Guide Bushing, Valve Guide 5, 6B, 8B, 60600, 80000, 82000, 92000, 94000, 100000,
Reaming 110000, 130600 _ .
111419234 Reamer Guide Bushing, Valve Guide 9, 14, 19, 23, 140000, 170000, 190000, 200000, 220000,
Reaming 230000, 240000, 250000, 300000, 320000
119201 Reamer Guide Bushing, Main Bearing .= 171000, 191000
Reaming
PLUG GAUGES
*19055 Check Breaker Plunger Hole 9, 6, 6B, 8, 8B, N, 23C, 60000, 80000, 82000, 92000, 940000,
1060000, 110000, 130000, 140000, 170000, 190000, 220000,
250000
#19122 Check Valve Guide 5, 6, 6B, 8, 8B, 60000, 80000, 82000, 9200¢, 940000, 100000,
110000, 130000 .
#19151  Check Valve Guides 9, 14, 19, 23, 140000, 170000, 190000, 200000, 220000,
230000, 240000, 250000, 300000, 320000, )
19164 Check Camshaft Bearings 6B, 8B, 60000, 80000, 92000, 100000, 110660, 130000,
. 140060, 170000, 190000, 220000, 256000
*%¥]19166 Check Main Bearings 5, 6, 6B, 8, 8B, 60000, 80000, 82000, 92000, %4000,
100090, 110060, 130000

119178 Check Main Bearings 100000, 130000, 140000, 170000, 171000, 190000, 191000
PILOT GUIDE BUSHINGS '

*#19094 Pilot Guide Bushing, Main Bearing 9, 6, 6B, 8, 8B, 60000, 80000, 82000, 92000, 94000, 100000,
Reaming 110000, 130000
**19097 Pilot Guide Bushing, Main Bearing 6, 6B, 8B, N, 60000, 80000, 100000, 111200, 130000
Reaming, Ball Bearing Covers o -
119168 Pilot Guide Bushing, Main Bearing 100000, 130000, 140000, 170000, 190000

Reaming
119169 Pilot Guide Bushing, Main Bearing 140000, 176000, 190000
Reaming
COUNTERBORE CUTTERS
19115 Counterbore Valve Guide Hole. 5, 6, 6B, 8, 8B, N, 60000, 80000, 82060, 92000, 100000,
130000
19131 Counterbore Valve Seat Insert ) 14, 19, 23, 190000, 200000, 230000, 243000
19132 Counterbore Valve Seat Insert 85
19133 Counterbore Valve Seat Insert 56 8N
*Included in No. 291661 Tool Kit tIncluded in No. 19184 Tool Kit
**Included in No. 19158 Tool Kit ttttInciuded in No. 19232 Kit
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PART . - )
NOQ. DESCRIPTION " MODELS OR SERIES USED ON

CRANKCASE SUPPORT JACK

**19123 To Support Crankcase to Removeand 5, 6, 6B, §, 8B, N, 60000, 80000, 82000, 92000, 94000,

Install Main Bearings 100000, 110000, 130000, 140000, 170000, 190000

_ . FLYWHEEL PULLERS - '

*19068 Removal of FIyWheelk 6, BB 8, 8B, 60000, 80000, 82000, 92000, 94000

*19165 Removal of Flywheel 100000, 110000, 140000, 170000, 190000, 250000
*19203 Removal of Flywheel 9, 14, 19, 23, 190000, 200000, 220000, 230000, 240000,

. 250000, 300000, 320000
93029 Self-Threading Screw for Flywheel 6B, 88, 60000, 80000, 82000, 92000, 100000, 140000,
Pullers 170000, 190000, 250000
STARTER CLUTCH WRENCH

*19114 For Removal and Installation of - All Models with Rewind Starters

Starter Clutch
19161 For Removal and Installation of All Models with Rewind Starters
Starter Clutch -

(To be used with 12" drive socket
or torgue wrench)

VALVE SPRING COMPRESSOR
*19063 To Compress Valve Springs ' All Models and Series
PISTON RING COMPRESSOR
19230 To Compress Rings on Piston 9, 14, 23, 60000, 80000, 32000, 92000, 94000, 100000,
110000, 130000,140000, 170000, 190000, 220000,
230000, 240000, 250000, 300000, 320000

SPARK TESTER

*19051 For Testing Ignition Spark All Models and Series
FLYWHEEL HOLDER

*19167 To hold Flywheel while loosemng or *6B, 8B, 60000, 80000, 82000, 92000, 1060000
tightening nut '

TANG BENDING TOOL

19229  Governor Tang Bending Tool 140000, 170000, 190000, 200000, 220000, 250000, 401000

. *Included in No. 291661 Tool Kit
#**Included in No. 19158 Tool Kit
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THEORIES OF OPERATION

COMPRESSION

The general subject of compression is a familiar
one to most mechanica. It has been discussed
in detail by valve manufacturers, ring manufac-
turers, piston manufacturers, and by makers of
valve grinding equipment. The home mechanic,
or handy-man, thinks nothing of getting out his
grinding compound, lapping in the valves and
putting 8 new set of rings on the piston — all
without knowledge of proper fit or tolerance.
Whether he does the job right or not, he thinks
it is easy. And, it is easy. There is nothing
difficult or mysterious about compression, and
the nice part is that a good job that will create
lasting customer satisfaction is about as easy
to do a8 a poor job.

We must keep in mind, however, that the Briggs
& Stratton engine is an air-cooled, single cylin-
der engine. The rules that hold true on liguid-
cooled, multi-cylinder engines de not always
apply to Briggs & Stratton engines. Forexample:

The operating temperature of a liguid-cooled
engine is quite constant. The operating temper-
ature of an air-cooled engine, however, may vafy
greatly with changes in air temperature, the
load, and the speed. This necessitates differ-
ences in tolerances and clearances of parte like
pistons, which must be fitted to Briggs &
Stratton’s established clearances. These can
differ from those used in most automotive en-
gines.

_The advantages of an air-cooled. engine are
meny. There is no need for a complicated cool-
ing system. The engine is lighter in weight and
occupies less space than its liguid-cooled

counterpart, and is comparatively easy to repair.

Before we getinto the mechanics of the subject,
let us clarify some of the terms in common use.

On single cylinder engines we think of good

compression, not in terms of pounds of pressure

per square inch, but in terms of horsepower out-
put. If the engine produces the power for which
it was designed, we believe the compression
must be good. It is extremely difficult to make
an accurate compression test on a small, one
cylinder engine without expensive machinery.
The reasons for this are the lack of a starter to
crank the engine at a constant speed and the
small displacement of the cylinder. Therefore,
we do not publish any compression pressure
figures, As a simple compression test, give the
flywheel a quick spin. If the flywheel rebounds
on the compression stroke, the compression is
at least good enough to start the engine.

We talk about*‘compression'’ stroke and ‘*power
stroke'’. What are they? The Briggs & Stratton
engine is a four stroke cycle engine, or as it is
commonly called, a four cycle engine. It oper-
ates on the same principle as an automobile
engine. The crankshaft makes two complete
revolutions to each power stroke of the piston,

14
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A

INTAKE STROKE

First is the intake stroke. With the exhaust
valve closed and the intake valve open, the
piston moves downward and the air-fuel mixture
is drawn into the cylinder. (A — Fig. 1}

C
KE

The spark occurs, igniting the mixture, and the
force of the expanding gases push the piston
down. This is the power stroke. (C - Fig. 2)

The exhaust valve opens, and the upward move-
ment of the piston on the exhaust stroke forces

2

B
COMPRESSION STROKE

Figure 1

Then, the intake valve closes, and the piston
moves upward on the compression stroke. The
air-fuel mixture becomes greatly compressed in
the small space between the top of the piston
and the cylinder head, (B - Fig. 1)

2N

EXHAUST S

Figure 2

D
TROKE

the burnt gases out of the cylinder. (D-Fig. 2)
Then the exhaust valve closes, the intake valve
opens, and the engine is ready to repeat the

" cyele just described, Thus four strokes com-
plete the cycle.




T

e

/

OB A

PISTON DISPLACEMENT

Figure 3

What is **piston displacement’? It is the space
displaced by the piston in its up and down
movement or the volume shown above the piston
in Figure 3. The bigger the bore and the longer
the stroke, the greater the piston displacement.
Displacement is computed by the following
formula:

{Bore)* X s X Stroke
4

Displacement =

Let us compute the displacement of a Model 6
engine which has a 2** bore and a 2" stroke.
Using the above formula:

2 X2
X 3.1416 X 2

Displacement =
Displacement = 6.2832 cubic inches

Our specification sheets show 8.28 cubic inches
as the displacement for the Model 6 engine.

The model numbers of the current engines in-
dicate the approximate piston displacement.
Model 60000 has 6.65 cubic inches; Model 14
has 14.21 cubic inches, etc.

Piston displacement indicates the relative size
of the engine, and usually horsepower is in di-
rect proportion to asize.

THEORIES OF OPERATION
Compression

— " "

I

PISTON
i | . .
COMPRESSION RATIO 706

Figure 4

What do we mean when we say an engine has a
6 to 1 compression ratio? We mean that the
gpace in the cylinder when the piston is at the
top of the stroke is only one-sixth as great as
when the piston is at the bottom of the stroke.

Compreasion ratios do not tell us the horse-
power of an engine. They do have a meaning as
regards the efficiency of an engine.

Generally, the higher the compression ratio, the
greater the efficiency. However, as compression
ratios are increased, the loads and stresses
upon engine parts become more severe. Premium
fuels may be required with high compresaion
ratios. Experience has proven that compression
ratios inthe range of 5-1 to 6-1, currently used
in Briggs & Stratton engines, are the best for
the work and the conditions under which these
engines must operate. Therefore preminm fuel
is not needed and ‘‘regular’”’ is recommended.

It is generally conceded that the valves are the
most important factor in good compression.
They operate under more severe conditions than
any other parts of the engine. This is particu-
larly true of the exhaust valve,

TIMING
|
/50
SECOND

Figure §

The valves open and close in a little less than
one revolution. When the engine is operating at
3000 RPM, each valve opens and cioses in
about 1/50 of a second. :

3
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HEAT

500 POUNDS

¥ ¥ scuaee
INCH

Figure 6

Valves have to seal well enough to stand pres-
sures up to 500 pounds per square inch. Under
full load, the exhaust valve is exposed to tem-
peratures high enough to cause it to operate at
a red heat. The temperature of the valve under
these conditions may be 1200° F. or more. The
intake valve is cooled by the incoming mixture.
The exhaust valve is subjected to high tem-
perature exhaust gases passing over it on their
way out of the cylinder. It is, therefore, very
difficult to cool the head of the exhaust valve.
The cylinder head, the cylinder, and the top of
the piston are exposed to this same heat, but
these parts are cooled by air from the flywheel
fan and oil from the crankecase. Very special
steel is required in the exhaust valve to enable
it to withstand the corrosive action of the high
temperature exhaust gases.

RELATIVE IMPORTANCE OF VALVES

EACH CYLINDER IS Y& OF . TOTAL
TOTAL POWER PCIWER
MULTIPLE SINGLE
CYLINDERS CYLINDER

Figure 7

Remember again that the Briggs & Stratton en-
gine is a single cylinder engine with two (2)
valves as compared to the customary 12 or 16
valves in an automotive engine. The fewer the
valves, the more important they become.

In a 1 cylinder engine one bad valve can cause
a great drop in horsepower or cause the engine
to stop entirely. In a multicylinder engine, one
valve may fail and oniy 1/6th or 1/8th of the
power is affected.as the bad cylinder may be
motorized by the other good cylinders. Hence,
good valve condition is even more important in
1 cyiinder engines than it is in multicylinder
engines.

Now if the valves and seats are so important,

‘how do we do a good vailve job on a Briggs &

Stratton engine? .

The first requirement is good eqguipment. A
valve refacer and valve seat grinders are nec-
essary. If you do not have them, arrangement
should be made with your local Briggs & Stratton
dealer.

After the valves are removed, they should be
thoroughly cleaned on a wire hrush wheel to
remove all carbon deposits. You will find
sometimes it is easier to polish carbon than to
remove it, but it must come off. Also, remove
carbon from valve guides. When the valves are
clean, they should be visually inspected.

VALVE FAILURES

=2

BURNED DISHED NECKED

Figure B

As mentioned above, when a valve becomes de-
fective in a multicylinder engine, the bad cyl-
inder is motaorized by the other cylinders. This
may cause serious damage to the valve and
geat. Briggs & Stratton engine valves are sel-
dom subjected to the extremes of abuse that
automotive valves are. While valves may burn -
to some extent, it 1s very seldom that g valve
seat or face is very badly burned. Dished or
necked valves are almost never found.




Valve seat burning is usually caused by an ac-
cumulation of carbon or fuel lead either on the
valve stem or on the valve face, or from insuf-
ficient tappet clearance. These deposits on the
valve stem or on the face will hold the valve
open, allowing the hot flames of the buming
fuel to eat away the valve face and seat. A
dished valve is one that has a sunken head.
This is caused hy operating at too high a tem-
perature with too strong a spring, or the head
can be eroded away by highly leaded fuels. A
necked valve is one that has the stem directly
beneath the head eaten away badly by heat or
where the stem has been stretched.

Vaive sticking is caused by fuel lead, gum or
varnish forming on the valve stem and in the
valve guide. We believe that most of the de-
posite formed are caused by carbon, fuel lead,
or gum. Since the amount of lead in different
fuels varies, the rate of deposit build-up natu-
rally will vary. When an exhaust valve no
longer closes properly, due to excess deposits,
the hot gases escaping from the combustion
chamber heat up the valve stem and guide ex-
caesgively. This causes the oil on the valve
stem to oxidize into varnish which holds the
valve partially open and causes burning. In-
take valve sticking may be caused by the use
of fuels having an excessively high gum content.
Fuels that are stored for too long a period of
time may contain high amounts of gum.

If burning occurs in a rather limited area on the
valve face, it indicates that something may have
caused the valve to tip. This could be due to
a bent valve stem or a deposit on one side of
the valve seat or stem.

Such a condition would leave an opening for the
passage of hot exhaust gases which could bum
the valve so badly that it could not be refaced.
These valves must he discarded.
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VALVE PART
NAMES

HEAD\ MARGIN

28R g
SEAT FACE

VALVE
GUIDE

STEM

Figure ¢

The important parts of a valve are the head, the
margin, face, and stem. They make contact with
the seat and the valve guide in the cylinder.
The margin is the edge of the valve head. As a
general rule, the valve should be discarded when
the margin becomes less than one-half of the
original thickness.
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MARGIN
DIMENSIONS

4
%f——————-q

U /32 OK
/64 DISCARD

Figure 10

The margin on a new Briggs & Stratton valve is
1/82 of an inch, so that when it becomes less
than 1/64 of an inch the valve should be dis-
carded. Remember, this is after all pit marks
and burn marks have been removed from the
valve face. If the valve is bent, the face will
be ground unevenly, and if the margin becomes
too thin on one side the valve should also be
discarded. A valve with too thin a margin will
not be ahle to withstand the heat and will quick-
ly crack and burn, After facing the valves and
the valve seats to a 45° angle, place a little
fine grinding compound on the valve face, and
very lightly lap the valve to the seat. Use of
fine grinding compound removes any grinding
marks ‘and gives a clear picture of the valve
geat width. Be sure to remove all grinding com-
pound from seat and valve.

VALVE SEAT
DIMENSIONS

3/ 64 To Yg"

=

Figure 11

The valve seat width is usable up to 5/64 of an
inch, but a new seat should be between 3/64
and 1716 of an inch, and it should be in the
center of the valve face. After the valve seat
and faces are ground, the valve should be in-
stalled in the guide, the cam gear turned to the
proper position, and the tappet clearance check-
ed. Refer to Repair Instructions for tappet
clearance. Usually the clearance will be too
small, and the end of the valve stem will have
to be ground off to obtain the proper clearance.
Care should be taken not to overheat the end of
the valve stem while this grinding is taking
place; be sure the end is square with the stem.
It is recommended that the valve springs and
retainers be assembled immediately after setting
the.tappet clearance to prevent chances of dirt
getting under the valve seat.
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CARBURETION

The basic purpose of a carburetor is to produce
a mixture of fuel and air on which an engine
will operate; to do so is relatively easy. How-
ever, producing economical fuel consumption
and smooth engine operation over a wide range
of speeds creates the need for a more compli-
cated mechanism than a mere mixing valve.
There is an additioral problem in that the price
of such a carburetor must be held in proportion
tothe price of the engine. The price of a Briggs
& Stratton engine is not much greater than the
price of the carburetor on an automobile.

Atmospheric Pressure

Figure 12

Keeping this in mind, we must utilize the force
of atmospheric pressure and the principles of
the venturi and the airfoil.

Atmospheric pressure, while it may vary slightly
due to altitude or temperature, is a constant
potent force which tends to egualize itself in
any given area. [t is the weight of the air in
the atmosphere pushing down and cutward in all
directions and is commonly figured as between
13 and 15 pounds per sguare inch. We know
that air moves from a high pressure area to a
low pressure area.

To use this force of atmospheric pressure in a
carburetor, we artificially create low pressure
areas and thus ohtain movement either of air or
of intervening fuel. We will show you how a
little later.

The greater the difference in pressure between
the two areas the greater the velocity or the
greater the distance we can raise the fuel.

In the interest of brevity we ofien use the terms
vacuum or suction when we actually mean the
difference in pressures.

Yenturi

What is a venturi? Have you ever noticed that
the wind blowing through a narrow space be-
tween two buildings always seems to be much
stronger than in the open? In other words, the
velocity is greater. The same thing can be seen
in a river. The current is always faster in a
narrow, shallow place than in the deep wide
pools.

In a fashion, these narrow places are venturi’s.
The great bulk of air or water suddenly forced
through a constricted space has to accelerate
in order to maintain the volume of flow,

This is the way a venturi is placed in a carbu-
retor. Fig, 13. The shape is carefully designed
to produce certain air flow patterus.

VENTURI

Figure 13
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Now, what iz an airfeil ? Here is a pictlure of a
tube in an air stream. When still, the pressure

is equal on all sides. Under movement, an air -

pattern is formed, Fig. 14, so that we have a
high pressure area and a very low pressure area.

N
=

w\\ |

- HIGH

Figure 14

f
l

Now how does ail this apply to Briggs & Stratton
engines that employe three types of carburetors,
the Flo-jet (gravity feed or float type), the
Vacu-jet (suction feed) and the newer Pulsa-jet
(fuel pump) type?

FLOW-JET CARBURETORS OR {
GRAVITY FEED

First, let us consider the gravity feed system.
The tank is ahove the carburetor and fuel flows
by gravity. Notice an air vent hole in the tank
cap so that air can flow in as fuel flows out and
a vent hole in the carburetor bowl so that air
can flow aout as fuel flows in. If onefor both of
these holes were plugged, the flow of fuel would
cease and stop the engine. See Fig. 15 and 16,

. air velocity.

Figure 16

-Aa the fuel enters the bowl, it raises the float.

The float in turn raises the needle in the float
valve. When the needle touches the seat, it
shuts off the fuel flow, and the position of the
float at this time is called the float level,

Float Level

The float level in general should be high enough
to afford an ample supply of fuel at full throttle
and low enough to prevent flooding or leaking.

To set the level on the carburetor, invert the
upper body as shown. See Fig. 16. The float
and the body cover should be parallei. If not,
bend the tang on the float to obtain this posi-
tion. The actual distance on the small carbu-
retors is 5/16 of an inch between the float and
the gasket. On the larger models it is 3/16 of
an inch. It is seldom necessary to measure this
distance. The float level is not as critical as
on some carburetors. Remember, however, that
there should be one gasket between the float
valve sBeat and the carburetor. No gasket or two
gaskets will change the fleat level.

Now, the fuel is down into the bow!l but how
does it get into the cylinder?

Here is shown the position of the nozzle and
the fuel level. See Fig. 16. The fuel in the
bowl seeks its own level, which is well below
the discharge holes. Notice that the diascharge
holes are in the venturi, the place of greatest
~ As the pistor in the cylinder
moves down with the intake valve open, it cre-
ates a low pressure area that extends down into
the carburetor throat and venturi. Two things
start to happen.




The air pressure above the fuel in the bowl
pushes the fuel down in the bowl and up in the
nozzle to the discharge holes. At the same time
the air rushes into the carburetor air horn and
through the venturi where its velocity is greatly
increased.

The nozzle extending through this air stream
acts as an air foil, creating a still lower pres-
sure arez on the upper side. This allows the
fuel to stream out of the nozzle through the dis-
charge holes into the venturi where it mixes
with the air and becomes a combustible mixture
ready for firing in the cylinder.

A small amount of air is allowed to enter the
nozzle through the bleeder. Thkis air compen-
sates for the difference in engine speed and
prevents too rich a mixture at high speed.

The story of carburetion could end right here if
the engine were to run at only one speed and
under ideal conditions. However, since smooth
economical operation is desired at varying
speeds, some additions must be made to the
carburetor.

The ideal combustion mixture is about 14 or 15
pounds of air, in weight, to one (1) pound of
gasoline. Remember that an engine operating
under heavy load requires a richer mixture than
under light load. In order to regulate the mix-
ture, we place inthe carburetor a threaded needle
valve with a tapered point which projects into
the end of the nozzle. See Fig. 18.

To adjust the carburetor for maximum power,
run the engine at the desired operating speed,
then turn in the needle valve until the engine
slows down, which indicates a lean mixture.
Note the position of the needle valve, then turn
the needle valve out until the engine speeds. up
and then slows down, which indicates a rich
mixture, Note the position of the needle valve,
then turn the needle valve to midway between
the lean and rich position. Adjust the mixture
to the requirement for each engine. Remember
that too lean a mixture is not economical. It
causes overheating, detonation, and short valve
life. Also, since there is no sccelerator pump,
the mixture must be rich enough so that the en-
gine will not stop when the throttle is suddenly
opened. Engines which run at constant speeds
can be slightly leaner than those whose use
requires changes in speed.
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The inset of Fig. 16 shows what happens when
the needle valve is turned too far. A square
shoulder is produced on the taper. It is possible,
of course, to adjust the carburetor with the
needle valve in this condition, but it is quite
difficult, because a small movement of the needle
makes a big difference in the amount of fuel that
can enter the nozzle. And, if you do get it ad-
justed, the vibration can soon throw it off.

Throttle

Figure 17

To allow for different speeds, aflat disc called
a butterfly, mounted on a shaft, is placed in the
carburetor throat above the venturi., This is
called the throttle. See Fig. 17.

The throttle in the wide open pesition does not
affect the air flow to any extent. However, as
the throttle starts to close, it restricts the flow
of air to the cylinder and this decreases the
power and speed of the engine. At the same
time it allows the pressure in the area below
the butterfly to increase. This means that the
difference between the air pressure in the car-
buretor bowl and the air pressure in the venturi
is decreased, the movement of the fuel through
the nozzle is slowed down; thus the proportion
of fuel and air remain approximately the same.
As the engine speed slows down to idle, this
situation changes. See Fig. 18.

At idle speed the throttle is practically closed,
very little air is passing through the venturi and
the presaure in the venturi and in the float bowl
are agbout the same. The fuel is not forced
through the discharge holes, and the mixture
tends to become toc lean.

Idle VYalve

To supply fuel for the idle, the nozzle is ex-
tended up into the idle valve chamber. It fits
snugly in the upper hody to prevent leaks, Be-
cause of this tight fit, the nozzle must be
removed before upper and lower bodies are
separated, or the nozzle will be bent.
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The idle valve chamber leads into the carbu-
retor throat above the throttle. Here the pres-
sure is low, and the fuel rises in the nozzle
past the idle valve and into the carburetor throat
through the discharge slot. The amount) of fuel
is metered by turning the idle valve ili'l or out
until the proper mixture is obtained. Here again
we see what happens if the needle is screwed
in too far. A damaged idle valve can result.

Adjustment of the idle valve is similar(to that
of the needle valve but should be made after
the needle valve has been adjusted. The idle
speed is not the slowest speed at which(the en-
gine will run. On small engines it is 1750 RPM.
On larger engines the idle speed may be as low
a8 1200 RPM. Use a tachometer to set the speed.

Turn the idle speed adjusting screw { lo{:ated on
throttle shaft} until the desired idle speed is
obtained and hold throttle closed. Turn the idle
- valve in until speed decreases, then gut until
speed increases and again decreases. Then turn
the idle valve to a point midway between these
two settings. Usually the idle speed adjusting
gerew will have to be reset to the desired idle
speed. .

Figure 18

The next problem is starting the engine in dif-’

ferent temperatures and with different fuels. A
butterfly, mounted on a shaft, is placed in the
air horn. With this choke we can close, or al-
most close, the air horn and get a low pressure
area in the venturi and throat. See Fig. 18.

Thus, a rush of fuel is obtained from the nozzle
with a relatively small amount of air. Even with
low vaporization this exira rich mixture will
give easy starting. Only a portion o"f the fuel
will be consumed while choking, and a large
portion will remain in the cylinder. ‘This raw
gasoline will dilute the crankcase oil and may
even cause scuffing due to washing avfray of the
oil film from between the piston ringé and the
cylinder wall. For this reason, prolon'ged chok-
ing should be avoided.

This now is our complete carburetor.
10

VACU.-JET CARBURETORS OR
SUCTION FEED

Now let us take alook at the Vacu-jet or suction
feed system. Here the fuel tank is below the
carburetor, so obviously the fuel will not flow
by means of gravity. Therefore, the force of -
atmospheric pressure must be employed.

IDLE SPEED

Figure 19

Again we have a vent hole in the fuel tank cap
to allow the pressure in the tank to remain con-
stant. Now here is something important. Before
adjusting the carburetotr pour in enough fuel to
HALF fill the tank. The distance the fuel has
to be lifted will affect the adjustment. At half
fuil we have an average operating condition,
and the adjustment will be satisfactory if the
engine is run with the tank full or nearly empty.

As the piston goes down in the cylinder with
both the intake valve and the throttle open, a
low pressure area is created in the carburetor
throat. A slight restriction is placed between
the air horn and the carburetor throat at the
choke. This helps to maintain the low pressure,

The difference in pressure between the tank and
the carburetor throat forces the fuel up the fuel
pipe,, past the needle valve, through the two
discharge holes. The throttle is relatively
thick, so we have, in effect, a venturi at this
point, thus aiding vaporization. A spiral is
placed in the throat to help acceleration and
also to help keep the engine from dying when
the throttle is opened suddenly.

The amount of fuel at operating speed is me-
tered by the needle valve and seat. Turning the
needle valve in or out changes the setting until
the proper mixture is obtained. This adjustment
must always be done while the engine is running
at operating speed, not at idle speed. While the
needle valve may look like an idle valve due to
its position, it is a true high speed mixture ad-
justing valve.




Since no accelerator pump is used on this car-
buretor and since many of these engines are
used on lawn mowers where rapid acceleration
is needed, the mixture should be rich. Tum the
needle valve in until the engine begins to lose
speed, indicating a lean mixture. Then, open
the needle valve past the point of amooth oper-
ation until the engine just begins to run uneven-
ly. Since this setting is made without load, the
mixture should operate the engine satisfactorily
under load.

These carburetors do not have an idle valve,
but the mixture at idle speed is controlled in a
different way. As the throttle closes to idle,
the leading edge takes a position between the
two discharge holes. The larger of the discharge
holes is now in the high pressure area, and the
flow of fuel through it will cease. The small
hole will continue to discharge fuel but the
amount will be metered by the hole size and will
be in proportior to the reduced air flow. For
this reason it is important that the small dis-
charge hole be of the proper size. The needle
valve will allow much more fuel to pass than
should go through the small discharge hole. A
rumber 68 drill can be used as a plug gauge to
check the small hole. A number 56 drill can be
used to check the larger hole. This can be done
with the needle valve and seat removed. See
Fig. 20.

Figure 20
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You will notice a small section is milled out of
the throttle where it meets the discharge hole.
This concentrates the flow of air past the hole
and aesuree good vaporization.

The idle speed adjusting screw should be set to
obtain an idle speed of 1750 RPM. This may
seem fast to people accustomed to auto engines,”
but it is necessary in order to have fast accel-
eration. It also helps cooling and lubrication.

A slight unevenness may be noticed at idle

speed, but this is normal and no readjustments
of the needle valve should be made.

The choke is the sliding plate mounted at the
outer end of the carburetor. Fig. 20 and 21.
The choke is pushed in to close the air intake
for atarting but should be pulled out as soon as
the engine starts. The use of this choke should
be understood clearly. Many complaints of en-
gine trouble, upon investigation prove to be
nothing more than failure to properly use the
choke, eapecially where the choke is operated
by a remote control. The choke must close fully.

Figuea 21

The latest engines with Vacu-Jet carburetors
incorporate a ball check in the fuel pipe which
asaures a steady flow of fuelto the needle valve
and discharge holes.

n
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PULSA - JET CARBURETORS

Figure 22

The Pulga-Jet is a full carburetor incorporating

a diaphragm type fuel pump and a constant level .

fuel chamber.

Figure 23

The fuel tank, the fuel pump and the constant
level fuel chamber serve the same functions as
the gravity feed tank, the float and the float
chamber of conventional “‘float typfe" carbu-
retors. i

f
This new design makes it possible to obtain
just as much horsepower from the Pulsa-Jet car-
buretor as is obtained from more complex *“float
type'’ carburetors. This is due to the fact that
the Pulsa-Jet provides a constant fuel level
directly below the venturi as illustrated in Fig.
23. With this design, very little fuel '‘lift’" is
reguired to draw gasoline into the venturi. The
venturi can be made larger, permitting a greater
volume of fuel - air mixture to flow into the en-
gine with a consequent increase in horsepower.

Figure 23A

Vacuum created in the carburetor elbow by the
intake stroke of the piston pulls cap A and pump
diaphragm B inward and compresses spring C.

The vacuum thus created on the ‘“‘cover side"
of the diaphragm pulls gasoline up suction pipe
8 and under intake valve D into the pocket cre-
ated by the diaphragm moving inward.

DISCHARGE
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Figure 22B

When engine intake stroke is completed, spring
C pushes plunger A outward. This causes gaso-
line in the pocket above the diaphragm to close
iniet valve D and open discharge valve E. The
fuel is then pumped into fue! cup F.

Figure 23C

On the next intake stroke the cycle is repeated
and this pulsation of the diaphragm keeps the
fuel cup full. Excess fuel flows back into the
tank. T

The venturi of the carburetor is conmected to
intake pipe I which draws gasoline from the fuel
cup F.

Since a constant level is main_taiiled in the fuel
cup, the engine gets a consiant air-fuel ratio no
matter what fuel level exists in the main’ tank.

From this point on the carburetor operates and -
is adjusted in the same manner as is the Vacu-
Jdet carburetor except that the fuel tank does
not have to be half full as in the Vacu-Jet. It
can be full or almost empty and the adjustment
will be the same since the fuel level in the small
cup is always the same., There are no valve
checks in the fuel pipes. The flaps on the dia-
phragm serve as valves.




Gas and Qil

We recommend the use of fresh, clean, ‘““REGU-
LAR'" gasoline. Do not use store gas, naptha
or other such low-test fuels that have a rating
below 80 octane. Neither is it necessary to use
_highly leaded premium fuels.

It ie recommended also that fuel be purchased
in amounts that will be used up within a short
time. Stale gasoline can cause gum or varnish
in the fuel tank, carburetor, and combustion
chamber. If the engine is not to be used for a
period of 30 days or more, drain the fuel tank
and carburetor to avoid gum deposits.

The recommended oils are those identified as
being ‘‘suitable for service MS”’. For summer
{over 40° F) use SAE 30. If not available, uvse
10W -30 oil. For winter (under 40° F) use SAE
5W -20. If not available, use 10W oil and dilute
with 10% kerosene. .

The air entering the engine is important in en-
gine performance and engine life. Power will
decrease 3% % for every 1,000 feet above sea
level.

Power will also decrease 1% for every 10 de-
grees Fahrenheit above the standard temperature
of 60 degrees Fahrenheit. In addition the ambi-
ent temperature is Important in the cooling of
the engine. (Ambient temperature is the temper-
ature of the aiy immediately surrounding the
engine.)

One of the reagons for engine wear is dirt that
gets into the engine. When you consider that
one of these 3 HP engines operating at 3600
RPM uses sbout 390 cubic feet of air an hour
entering at the rate of about 24 miles an hour
and that many such engines operate in very
dusty conditions you can visualize the amount
of dust and dirt that can enter an engine if it
does nothave an air cleaner orif the air cleaner
is not functioning properly. If dirt gets past the
air cleaner it enters the combustion chamber.
Some may be blown out through the muffler but
some may adhere {o the cylinder where it cre-
ates ring wear or it may work down the walls
into the crankcase where it causes wear on all
the moving parts.

While speaking of the air cleaner we should re-
member to stress regular and proper mainten-
ance ‘of this important device. ccasionally,
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we have reports of operators adding oil to the
exact center of the air cleaner body. Of course,
this fills the air cleaner elbow and carburetor
with oil, causing starting trouble and excess
smoking. The operator should add oil to the air
cleaner body only — and not to fill above the
oil level mark.

Figure 24

Dirt that enters the engine through the breather
also can wear out any engine. It is very impor-
tant to see that the breather is vented on all
engines used in dusty surroundings.

Oil Foam Mo Spill Air Cleaners

For many years the oil bath air cleaner, see
Fig. 24, was considered the best, but recently
Briggs & Stratton developed the 0il Foam ‘‘No
Spill’* Air Cleaner. See Fig. 25. This cleaner
employs & polyurethane element. The important
patented feature is that it is sealed. Other
cleaners are made with a polyurethane element
but some are merely biocks of material with no
geals of any kind thus gllowing the air and dirt
to by-pass the element. The Briggs & Stratton
cleaner uses the edges of the element as gas-
kets so that the air must pass through the
element.

AR SEAL AIR IN
AROUND & THRU VeNTs  AIR SEAL
O CLEAN AIR TO OUTER EDGE
CARBURETOR
Figure 25

There are two other important features of the
““No Spill’* cleaner. 0il will not spill if the en-
gine is tilted. If the element becomes loaded

with dirt the air supply will be shut off so the 14

engine will lose power or stop entirely. Then
the element can be cleaned, reoiled and rein-
stalled as good as new. The element must be
re-oiled after cleaning.

13
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IGNITION

A magneto in a sense consists of two simple
circuits, one called a primary _circ.uitf and the
other the secondary circuit. Both circuits have
windings which surround the same iron )core and
the magnets in the flywheel or rotor act on both
circuits. Current can he induced inf each by
changing the magnetism in or around the coils
of the circuit.

The primary circuit has relatively few|turns of
heavy wire and the circuit includes;a set of
breaker points and a condenser. :

The secondary circuit has a coil with many turmns
of lighter wire which are wound around the out-

side of the primary winding, and includes a
spark plug.  There are about 60 turns in the
secondary to each turn in the primary.

A permanent magnet is-mounted in the flywheel
or rotor. As the flywheel rotates, the magnet is
brought into proximity with the coil and core.

The Briggs & Stratton new ignition magneto sys-
tem differs from ordinary magnetos in that the
voltage produced is’tailored to the needs of the
engine. See Fig. 26. The magnet used in this
new type is a ceramic which develops a very
high magnetic strength in a very short distance.
The length of this ‘magnet is 3/8" as compared
with the Alnico magnet length of 7/8".

Figure 26
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Figure 27

Fig. 27 shows the flow of magnetism through
the iron core of the coil as the magnet ir the
flywheel approaches the armature. The arrows
indicate the direction of flow of the magnetic
field. You will notice that there is no (or very
little) magnetism flowing through the upper part
of the core. This is because of the air gap at
the top which causes a resistance. In this posi-
tion our breaker points close.

SPAR‘K PLUG
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Figure 28
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The flywheel continues to rotate to the position
shown in Fig. 28. The magnetism continues to
flow inthe same direction and megnitude through
the center of the core because of primary current,
However, the magnetism flows in an opposite
direction through the outer portion of the core
and through the top air gap because of the
change of flywheel position. Since the shunt
air gap provides a path for the flux from the ar-
mature legs and the core, the required current
flow through the primary circuit is low, assuring
long breaker peint life.

SPARK PLUG FIRING
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Figure 29

At this position our breaker points open, the cur-
rent stops flowing in the primary circuit and
therefore the electromagnetic effect ceases. The
magnetism instantaneously changes from the
flow shown in Fig. 28 to that shown in Fig. 29,
Note the opposite direction of the arrows indi-
cating a complete reversal of magnetism which
has happened so fast that the flywheel magnet
has not had a chance to move any noticeable
amount.

The rapid change in magnetism produces 170
volts in the primary winding. A wvoltage is also
induced in the secondary but it is in proportion
io the turns ratio, i.e., 60 to 1 or 10,000 volts.
This voltage is more than ample to fire across
the spark plug electrodes. This rapid magnet-
ism change is very short and therefore the flow
of current across the aspark plug gap is as long
as necessary, but short enough to afford long
electrode life. Thus we achieve our aims of
full power plus long life and dependability.

15
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Now, we haven’t said much about one thmg, the
condenser. The condenser is a sort of safety
valve on the primary circuit, It is connected
across the breaker points to prevent the circuit
from jumping the breaker pomt gap, arcing, as
it is called,

Figure 30A

Let us explain it this way. Suppose we had a
large pipe through which we forced water at a
high rate of speed, Figure 30A. This corre-
‘sponds to our primary circuit. Coming out of the
large pipe is a much smaller pipe. This ia our
secondary circuit. As long as the large pipe is
uncbstructed, the water is free to flow and very
little will flow out through the small pipe.
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Figure 30B

Now suppose we could suddenly shut off the
large pipe, Figure 30B. The water will stop
flowing through the large pipe, but the inertia
of the water back in the large pipe will force
the water out through the small pipe at a tre-
mendous velocity until the pressure is dissi-
pated. This corresponds to the lngh voltage in
our secondary circuit,

=

—=\\/

Figura 30; ;

‘However, suppose our vaive could not stand the
pressure and would break. (Figure 30C.) This
would correspond to arcing across the breaker
points. The flow would continue through the
large pipe, and very little would flow through
the small pipe.

Figure 30D

If we put another small pipe near the valve,
(Figure 30D) and over the end place a strong
rubber bag, we have the eguivalent to our con-
denser, Thus, when we close our valve, the
presaure on the valve would be partially ab-
sorhed by the rubber bag, the valve would not
bresk and water would stream out the small pipe
where we want, it to go.

The rubber bag must be of the proper size and
strength, If it is too small, it will not take up
enough of the pressure and the valve will break
anyway. If it is too large, it will hold too much
water, and there will not be enough pressure to
force the water out through the small pipe.

/PRIMARY CIRCUIT
BREAKER .f CONDENSER
POINTS CAPACITY

2 MICROFARADS
6 TO 24

Figure 31

The same thing applies to the condenser. The
proper capacity should be about .2 microfarads
or .16 to .24. This is just right to prevent arc-
ing at the points and still cause the primary
current to stop flowing.




Spark plug cables are molded into the coil so
that moisture cannot short out the spark as could
happen on older coils that had an open connec-
tion between coil and spark plug cable.

We would like to point out that at one time some
mechanics would try to judge the condition of
the magneto system by the brightness and the
noise or ‘‘spap’’ of the spark. This is not a
good criterion as you can quickly demonsirate
by using a resistor type spark plug and a regu-
lar type spark plug. Lay them on top of the
cylinder head and connect the spark plug cable
to first one and then the other. Spin the fiy-
wheel and notice the spark across the elec-
trodes. You will see that the apark across the
resistor plug will be much thinner and makes
less noise and yet we know that engines run
very well on these plugs.

Figure 32

The magneto can be tested by placing the spark
tester, #19051, between the ignition cable and
. the spark plug as shown in Fig. 32. Then spin
the flywheel vigorously. The spark should jump
the .166°° gap.

THEORIES OF OPERATION
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This test can also be performed with the engine
running but the cable should be shifted quickly
from spark plug to tester or from tester to spark
plug. Damage to the coil can resuit if the en-
gine spins more than justa few revolutions with
the cable disconnected. This running test
should not be performed on the Models 9, 14, 19,
23 with the Magnematic ignition system.

Through the years the magneto systems on the
various Briggs & Stratton engines have differed
somewhat in the design of the parts. However,
the basic principle of a primary and a second-
ary circuit is used in all models.

PARTLY
SHEARED KEY

Figure 33

On small engines, be sure that the flywheel key
is not partially sheared as this can cause the
timing to be off enough to result in hard start-
ing. Do not, however, use a steel key. The
soft metal key is used so that if the flywheel
should become loose the key will be sheared,
allowing the flywheel to shift and stop the en-
gine before any further damage occurs. Remem-
ber that the flywheel key is a locater and not a
driver. :
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"EASY SPIN" STARTING

Good compression is necessary in order to

obtain the full horsepower of the engine but at
the same time this makes it more difficult to
turn the engine over fast enough to start it. The
resistance of compression is most noticeable
during the first few revolutions after which the
momentum of the flywheel and crankshaft help
until firing starts in the cylinder. '

1
In order to reduce this resistance during start-
ing time, various types of compression releases

have been used. However, none proved entirely -

satisfactory until Briggs & Stratton developed
the “‘Easy Spin"’ starting system. This is 80
simple one wonders why it was never thought
of before.

The intake lobe on the cam gear is ground with
a samall ramp which holds the intake valve open
1/100 of an inch for a tiny fraction of the com-
pression stroke. At slow starting speed the
interval of time that the valve is open is rela-
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tively long and therefore enough air escapes to
noticeable reduce the compression. However,
at operating speeds the interval of time is so
gshort that there is practically no escape and
therefore horeepower is unimpaired. Actuaily at
3600 RPM the valve is opened for a mere 1/200
of a second. In all other reaspects the valves
operate as in any other four stroke cycle engine.

The force required to start an engine is reduced
by 50% with ‘“*Easy Spin’" and would be noticed
most by a person who has difficuliy starting the
ordinary engine.

One thing we must remember. When testing the
compression of “‘Easy Spin"’ engine one must
spin the flywhee) ‘‘backward’’, in the opposite
direction to normal rotation. This will bring
the compression stroke on the opposite side of
the cam lobe and allow you to feel the com-
pression. .
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GOVERNING

While some people think that a governor on an
engine is to prevent overspeeding, the real pur-
pose in the small engine field is to maintain a
desired speed regardless of load. With a fixed
throttle position, the engine could speed up if
the load was lightened: if the load is increased
the engine would slow down or even stop.

A governor on the other hand will close the
throttle if the load is lightened or open the
throttle to obtain more power if the load is in-
creased.

Basically, governors consist of iwo types — the
pneumatic or air vane type, Fig. 34, and the
mechanical or flyball weight type, Fig. 35.

The pneumatic governor as illustrated in Fig. 34
is operated by the force of the air from the fly-
wheel fins. When the engine is running the air
from the fins pushes against the air vane. The
air vane is connected to the carburetor throttle
by means of a link. The force and movement of
these parts tends to close the carburetor and
thus slow down the engine speed.

Opposed to this is the governor spring which
tends to pull the opposite way, opening the
throttle. This spring is usually conunected to
an adjustable control of some kind so that the
tension on the spring can be changed at the will
of the operator. Increasing the tension of the
spring will increase the engine speed. Decreas-
ing the tension will lower the engine speed.
The point at which the pull of the spring equals
the force of the air vane is called the *‘governed
speed”’

THROTTLE
CLOSING

3

{L_

”

ENGINE NOT RUNNING

ENGINE RUNNING

Figure 34
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COUNTERWEIGH

COUNTERWEIGHTS OPENING

{ W

THROTTLE.
CLOSING

Figure 35

The mechanical governor, Fig. 35, works in a
similar manner except that instead of the force
of the air blowing against the vane, we have the
centrifugal force of flyball weights opposing
the governor spring.

In either case, operation is the|same. As the
“lond on the engine increases, the engine will
start to slow down. As soon as this happens,
the centrifugal force of the flyball weights less-
ens. This allows the governor spring to pull the
throttle open wider increasing the horsepower
to compensate for the increased load and thus
maintain the desired governed speed.

If the load on the engine less{éns, the engine
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gtarts to speed up. This will increase the pres-
sure of the centrifugal force and the spring will
be stretched a little farther thus closing the
throttle and reducing the engine power. A prop-
erly functioning governor will maintain this de-
sired governed speed within fairly close limits.

" Ingeneral, anengine that has good compression,

carburetion, and ignition will operate efficiently.
However, dirt or neglect can ruin an engine
quickly. It should he the duty, therefore, of
every salesman or repair man to instruct the’
customer in the proper operation and care of the
engine so that he will obtain the long service
1ife that is built into the engine at the factory.
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