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OPERATING INSTRUCT

PU-27

-

i. FOREWARD

The following instructions are intern

IONS

dad to give you an under-

standing of the engine for

which you have naid your money. They

may not be as 1ong~w0rded as some you have se2n fovr we intend the
to be understandakle to the wide range of people who use

52 Pa i....u;._!_
Engines in all pa”ta of the world. It is hoped that you will make

the slight effort necessary to read the LQLlOWJﬂG simple suggestions
so that you will get the full leng life and dependable service for
which Palmesrs have always been known.

Your Palmer PW-27 is Lhﬂ smallest of the line but you will find
that it has all the fine characteristics of its larger brothers - -

if you treat it right.

1. INSTALLATION:
Many engines have been handicaoped by faulty installation and
then btlamed by the owner when something went wrong. We offer the

following notes on installation in the hovne that some of ¢his ma
8 4 b

be avoided,

a) Engine Bed:
" Your engine is ncot designed to run at a pitch of
over 15% {3-1/4" to the foot).

Any single-cylinder engine is subjzct to vibrations
not found in the multiple-cylinder types. It is therefore necess-
ary to provide a good solid bed. Use as heavy oak ted pieces as
practical and be sure that supporting cross members go clear across
the boat and are well fastened to the boat sides. Do not expact
good results from a flimsy bed merely fastened to the bottom of the
boat. Small boats are usually quite flexible, and this must bz
overcomz by stiffness of the bed.
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) Alignment:

The coupnling should Le perfectly aligned at the
split, The simplest means of doing this is to leave the bed a
haif inch low, prop the engine on wood wedges to thz exact align-
ment, and then cut and £it two oak shims to rake the place of th=
wedges, If the engine is not exactly aligned, you cannot =xpsct
the rear bearing to last any length of time,

gine is owomerly alignad, it should be

possible to slide ths proveller coupliing onto its pilot without
any pusbing to one side, and thaz faces of rhe two couplings should
match to within ,003" when checked with a feeler gauze,

Whan the eansin
1

c) Xnaust Line:

The matter of exhaust pipe iastalliation has given
more trouble than any other one thing, In nine cases out of ten
where the engine gets water in the cylinder or where the valvas
stick, it will be found that water is somehow coming back through
the exhaust pipe. It will pay to make sure that the pipe drains
away from the place where the water is put in to cool it and that
water is not admitted to the pipe till it has dropped at lzast 4%
from the exhaust pipe, As a safety feature in pipes which do not
drain well, it is a fine idea to use only part of the overflow
water in the exhaust line, and to place a valve in this small
stream (5/16" copper tubing is large enough) so that you can shut
off the water just before stopping the engine. This will dry the
pipe and avoid the chance of any of the above troubles, TI¢ your
exhaust line has any low spots where water can remain it will be
absoluitely necessary to use the above system, since you will sooner
or later happen to have the engine backfire or turn the wrong way
in the starting. When this happens, the exhaust valve is opened
on the suction stroke and any water in the pipe will be immediately
drawn into the cylinder., For the same reason, it is necessary to
always avoid having the exhaust outlet under water, Keep it well
up out of the water where loading of the toat will not tend to take
it beneath the surface.

NOTE: Every PW-27 engine leaves the factory with a tag show-
ing the recommendad exhaust hook-up to prevent water being sucked
back into the engine. Any deviation from this cacomnendation will
void the guarantee against damage resulting from water in the
engine. See duplicate diagram at back of this book.
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¢} Exhaust Line: {Con't)

In rowboats or small boats of other types, we have
found that an excellent eoxhaust system can be made out of rubber
hose. Run a straight length of hose from the end of the nippl=z
at bottom of U-pipe to a 1" pipe tee under a seat of the boat and
similar hose to hull fittings on sach side of the boat. No muffler
will be needed and with this system, water will always drain away
regardless of the slant of the boat. A straight line of hose with
a stern outlet can be used with success also but should be so
clamped to the boat that it will drain.

d) Water Hook=-up:

The water intake pipe to pump should be protected
by a screen outside the hull to prevent largz particles from jam-
ming the pump impeller. A 1/2" 0.D. Copper tube makes a good in-
take line but this tube should have ample bend or rubber section
to absorb vibration. A complete suction line of stiff wubber hose

is also acceptable.

e) Gasoline Line:

In piping up the gasoline line, it is a good idea
to install a good filter just below the tank. The gas line should
travel in one slant from tank to carburetor. For short runs 1/4"
tubing is large encugh. For long runs, use 5/16" tubing. A fuel
pump can be supplied for the engine if desired.

£) Qiling:

When you receive your engine, it is safe to assume
that all oil has been drained from it for shipping. O0il must be
provided for the base and for the clutch (if with clutch), for
these are oiled separately and do not connett. Use a good grade
of S.A.E.#30 o0il. The engine uses so little ¢il that it would be
very poor sense to economize on the oil you buy. Get the best
obtainable. The base should be filied tco the mark of the dip-
stick and will take approximately a quart of oil, depending on the
pitch of the engine. The clutch (if any) ia filled by removing
the hand hole plate and filling to 1" below the shaft at the rear
of the clutch. This will take about one quart of the same grade

of oil used in the engine,




£) 0iling: (Con't)

Thare ars no points to hand oil onr the FW engine,
0il may te drained from thz =zngine through the nlug located at the
after side of the bothom tasz or may be pumpad from it with a snec-
ial hand pump wiich we can suppiy. T&i- pump 1s used through the
dip stick holz and is also useful in d"alll‘& the clutch, (il may
be drained from ths cluteh through tﬂﬂ plugged hole at thz bottom
of the housing.

g) Ventilation:

If vour engine is placed in a tight box of any sort
it will not get proper ventilation and will "'sweat' with consaquent
damage to ipgnition and metal parts. Bore some 1" holes in owposite
sides of the box for air circulation or in some way provide venti-
lation for the engine. You will save yourszlf a great deal of
trouble by giving this your best attention.

h) Propeller:
Your PW-27 one cylinder enginz is designed to handle

13 x 6, three blade, Left Hand Wheel or something similar accord-
ing to the shape of th2 boat. It is poor judgement to make any

dical changes in wheel dimensions without expert advice. It is
sometimes desirable to put a large wheel on the engine in ordzr o
hold the revolutions telow the rated 2830 r.p.m. but you siho:ld
take care that the full throttie revoluticns ares not pulled down
below 1299 r.p.wm. by the use of too heavy a wheel. Likewisc, a
whael which allows more than 2830 r.p.m. may damage the engine,
We suggest that you write us if you have any questions concerning
the nropar wheel to use,

IMPORTANT: THIS ENGINE USES A LEFT HAND VWHEEL

e

) Controls:

Plasitic cable tube with stainless inne“ wire i3 rse-
commended for throttle and choke controls. Cars must be taken to
avoid sharp bends which will bind thz cabla.

kD Magnzto Ground:

The engine is stopped by grounding the magneto.This
can be donhe by leading a wire from the ground screw to a grounded
switeh which can be. closed to stop the engine,




IIT STARTING:

be sure that gas has
the basz,that the
zlivered by ths mag-

Before trying to start the en
rzached the carburetor,that = =
seacock 1s turned on, and ths

=
=3
nets when the engine is tuen

Q. 2

The high speed needle adjustment is leccated at the bottom
of the after side oI the carburetor. To adjust, turn necedle
valve gently to the right as far as it will go - - - gently,
Then, kack it out approximately 1-1/4 to 1-1/2 £ull turns, (two
to thres half-turns). Follow the same procedure with idling
screw (screw with spring) but only back it out one-half turn or
until engine runs smoothly,

For the first start, it may te well to primz the engine with
a few drops of gasoline through the spark plug hole. Close the
throttle valve (spring loaded screw against pin) then epen about
1/8 of an inch. Close choke, then open slightly to allow some
passage of air.

Now use the rope starter to turn the engine; giving it a
spin clockwise against compression. The engine should start at
once. You can regulats the throttle to hold it to an easy speed
while warming up. If it hesitates or spits, close the choke fox
an instant. Open the choke as the engine warms up.

Make sure that the water pump has picked up and the watzr is
coming out of the overboard pipe or through the exhaust,

In starting under ordinary conditions and after engine has
bezen adjusted, simply close the choke., Turn engine one and two
revaolutions with rope starter, then open choke about 1/3. With
throttle open just a little, rewind the rope and pull briskly.
The engine should now start. If it dces not start, repeat the
operation, Never attempt to start the engine with throttle more
than 1/3 open for you will have poor succsss,




. Idling Adiustment. After thz engine is warmad up and
choke is £ully open, siow tns sp2ed down to normal idling speed
(about 430 r.p.m.). If it doas not vua smoothly at this spee
turn the idling screw of tne carburetor slowliy one way and another
untcil you fiad the spot at which the engine idles smoothly.

2. High Sneed Adjnustment. Take the boat away from the
dock and while running at avout 1500 r.,p.m, adjust as follows:

Turn high speed needle in bottom ci carburetor to the right until
engine begins to falter. gthen turn needle out until engine runs

smoothly.

) Magneto:

Since the magneteo is carefully timed and adiusted
before leaving the factory, no provision is made tc either advance
or retard the timing.

V. CARE:

a) Ciling Care:

i

We would suggest changing the engine oil svery 55
hours of operation. Clutch oil may be changad once a season since
it is not subject to hzat. It will be a good idea to flush both
engine and clutch once a year with a good grade of solvent oil to
make sure that small drilled passages and grooves do nct becoms
sludged up. When a flush of this sort is completsad, the next £ill
of new oil should be run only a few hours and then changed for it
will be diluted with solvent caught in the various pockets of the
enginc.

b) Water Pump Care:

A good grade of water proof grease should b2 used
in the grease cup of the pump and should be given a half turn
every four hours of operation. The packing nut of tha water pump
should be kept just sufficiently tight to avoid drippage - - do
not cvertighten. The intake of the pumd should be protected with
a screen on the boat hull. Avoid running the engine when the boat
is grounded for mud or sand could ruin the pump and most certainly
would cause mud sediment in the cylinder jacket. Be sure water
pump is pumping when engine is started. To vun engine with dry




£)
pump will

Water Pump Care (Con't)
ruin the pump impeller. Should the pump fail to pick

up water and the engine tecome overheated, bz very careful never

e

to allow a gush cf cold water to enter the jacket until the engine

is thorough

sult.

¢)

ly cooled. Otherwise cracked jackets arz bound to xe-

Winter Lay-Up:
When the engine is laid up for tha winter, you

will add many years to its life if you follow the instiructions

below:
1.
2

d)

o

Drain thoroughly

Plug water intake and fill jackets with alchoi. Nevar
use oil or kerosenme. Seal water outlet passage.

Put 1/2 cup of oil in the cylinder through spark plug
hole.

Put extra oil in clutch compartment, Fill to level of
shaft at rear of clutch,

Remove magneto for dry storage during winter. See VII
for re-installing.

Turn engine every few weeks during the winter. Have
clutch in go ahead position so drum will be revolved
in oil. It may be necessary to remove spark plug to
turn engine if there is too much cil in cylinder,
Grease any exposad metal parts.

I1f it is possible to do so, remove engine from boat for
dry storage during winter. If mot, disconnect propeller
coupling so there will be no strain in casz boat changes
shape due to storage conditions.(See II-b, page 2, for
re~alignment in the Spring.

Order any parts nzeded at the time of laying up. This
is when you will best remember what is needed and you
will avoid the Spring rush. Always give engine number
in ordering parts.,

Start of Season Check-Up:
When the engine is to be put in service for the

season, it will pay to do the following things:

1

~

2

Remove the cylinder head, wipe out all oil, and scrape
out carbon, Use new head gasket.

1f Valve surfaces apnpear pitted, remove valves, reface
and grind in with fine compound. Set cleavances to .000
when cold.
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d) Start of Season Check-Up (Con't)

3. Ramove carburetor and sither send it to a carburetor
man for cleaning or cavefully disassemble it yourself
and tlow out all small jets etc.

4. Wash out base and clutch as explained in V-a, ""Oiling
Care', page 6.

5. Adjust clutch. (8ee cluitch instructions)

6. Re-align engine (as per 1I-b, page 2).

7. Drain gas tank of all dead gas and sludge. Clean gas
filter, if any.

8. Scrape rust spots and repaint engine with special Palmer
enamel, .

VI. GENERAL FEATURES OF DESIGN

a) 0iling System:

The PW engine is of the constant level splash type.
A plunger pump maintains the proper oil level in a trough wnder
the connecting rod. The connecting rod cap is made with a dipper
projection. This projection dips into the oil trough at every
revolution of the engine, splashing oil to thz connecting rod
and main bearings, gear train, camshaft and piston. 5plashed
0il returns to the base where it is again pump=d to the constant
level oil trough to complete the cycle.

k) Cooling System:

The engine is cooled bty a bronzz pump of the rubber
impeller type, driven at engine speed from the end of magneto
drive shaft. The grease cup on the pump should be given half a
turn every four hours of operation., The packing gland should be
kept just tight enough to prevent drippage and should never be
overtightened for undue wear will result., The pump shaft is
made with a tang which fits into the slotted magneto drive shaft.
This drive arrangement allows the pump to be removed by simply
taking out the two bolts holding the pump to its Lase.

Water from the pump is delivered to the jackets
through a copper tube. It flows first past the hottest part of
the engine - - the valve ports, then around the cylinder aand up
through the head. The full stream of overboard water may be put
into the exhaust pipe if it is certain that this pipe drains well.
1f there is any doubt about proper drainage, see II-c, page 2,
Exhaust Line.




c) Ignition System:
Ses Magneto Pamphlet enciosed herewith.

VII DISCRIPTION OF INTERNAL PARTS

shaft:

A counter-talanced steel forging carsried in Timken
roller tearings. There is practically nc wear in these Timken
bearings so that readjustnent is seldom necessary after proper
assembly. If nscessary to adjust Timken bearings, remove rear
bearing plate and take ouf onz cr two of the thin pap=r gaskets or
shims, being sure not to get the end piay in crankshaft to tight.
The end play should be .002 to .004 inch when engine is cold.

a) Crank

0il seals are located at each 2nd of th2 crankshaft
with drain-tack passages located hkehind each oil seal,

If necessary to ramove the crankshaft from the engine
first remove the flywheel from front of engin=. Next, remove clutch
and clutch drive gear, if engine is equipped with clutch, Remove
rear bearing plate, being sure to keep shims in place, The shims
are used to give proper end play to the Timken main bearings. The
end pnlay should be .002 to .004 inch when engine is cold., The
crankshaft will now drop down and can be pulled from th:z front

bearing plate.

E) Conunectiug Rod:

I-section forging with integral poured babbit bear-
ing. The connecting rod and cap have a numb2ir on onz side of the
btolt toss. The cap and rod must be assembled to the crankshaft so
that these two numbers are on the same side {magneto side).

58
es

¢) . Piston:

Aluminum, split type - =- split is toward port sidz
of engine. Has two compression rings, one scraper ring and one
oil control ring. To further facilitate installation, we have
stamned the letter "P" for port, on the left side of the piston.

d) Camshaft:

Camshaft and camshaft gear are cast integral with
two valve cams and an oil pump cam, The camshaft is supported and
revolves on a stationary pin which is known as the camshaft support
nin. To remove the camshaft the camshaft support pin must be driven
out of the crankcase from the ciutch or take-off end of the engine.




dy Camshaft (Zon't)

E
431
=]
=
1
F

8

Use a large driftc punch o r tool., VWhen support pin is re-
moved, the camshaft assembly together with valve tappets will dro»

ut O.L case.

@) Timing Gears:

Spur-cut steel for crankshaft and magneto gears,
cast icou camshaft gear., Crankshaft gear marked ﬁLth cnz mark (=)
meshed with C‘““uart g?a“ marked with aplit mark (- -). Csmshaf¢

it eto g=ar marked with
one marvk («). II nﬂra1rg‘ are lost szt crank so piston is at top
dead center, then turn camshaft in normal rotation {(counter-clock-
wise) until exhaust valve is just about closed and intake valve isg
just teginning to open., Mesh gears at this point. S8et magneto as

per IX-b, page 12,

£) Valves:

Valves have 45 degree anglﬁ. Exhaust and intake
are similaxr. Valve springs are held ty split keys. Valve tappets
are adjustable. Both valve guides and valve tappet guides are
made integzral with the cylinder and crankcase. Valves with .004
ovarsize stems are available but must be so specified when ovdered,

gy Magneto:
Impulse type, base mounted, (sez Magneto Manual)

To time magnsto after “emoval, the piston must be
at top dead center on comprassion stroke. To accomplish this,
loosen the spark plug and turn the zngine in a ciockwise direction
(normal wotation) until you hear air escaping from the spark plug
hole. Continue to turn engine until chisel mark on flywhe:zl lines
up with the chisel mark on top side of crankcase. Place coupling

rive disc on lugs of magneto drive shaft of engine., The magnato
should then be turned counteknclockwise until a vpoint of vresistc-
ance is met. This is the point at which the impulse is contactead,
With magneto held in tl position, the lugs on the magneto will

4]

hi
line up with the slots in the coupling disc. Slide the magneto
forward into the coupling disc and fasten to magneto pad lightly
Do Hot pull screws tight until magneto is carefully lined up. Tnen
tighten screws.

o
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this procedure until
An adjustment of omne
2-
verse position.

Then tigzhten up the adjusting kol:,#q30 until the brake
clamps or grips the case ox gear Cage #1, and hoids it £
volving. It is well to scyrew up hls ac*ugbhab bolt,#330,
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2, Reverse Drive (con't)

tighter than is necessary. This will compensate for any waar on
the brale band, The lock wire holds thsz adjusting bolt nut and
keeps it from loosening.

L is maintained by keening the oil
w ilshaft at the rvear of th:z clutch,
The clutch drum should dip s i the oil but it is not advisable
to keep too much oil in the cluteh housing because this may cause
ovelneahlug as well as leakage at the vear oil seal, Remove the
hand hols plate and wmake certain that this is corvect when you first
install the 2ngine and at intervais of two months thereafter,

I
within on=s 1ﬁc% ( ”) JUS b=l
We

(3

Use a #30 oil in summer and a #20 oil in winter, and

do not economize on the price cf the oil you buy.

0il should bz pumped out for changing at least every

six months of operation. REMEMBER that the clutch is ciled seper-

ately from the engine and thsrefore, you must look aftar it seper-
ately,

The woirst damagz to a cluteh is done by allowing ths
adjustment to become loose and the pilates or band to slip. Try
the force necessary to engage your clutch whan you get it new and
always maintain this pressure by adjusting when necessacy. (Se
ADJUSTMENT) .
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A FE

a)

o)
c)
d)

2)
£)

g)

k)

L

VI DON'TS:
Don't expect good results from a flimsy =ngine bad.
Don't neglect p;op er vantilation in summezr or in

winter storags
Don't load the sngine with a propeller so big it mustc
struggle at less than 1200 v».p.m.

Don't use such a light whzel that tho engine turns mors

than 2800 r.vp.m.
Don't crank the engine the wrong way. It turns Clockwise,
Don't fleod it with gasolize by too much choiking or
nrlmin ;

Don't try to start the zngine with throttle more than 1/3
open

Don't run the engine with too much or too littlz base
oil, Either pract .ce is harmful.

Don't ever pull the cluteh cut of geai until you hava
throttl :d the engine.

Don't shift from forward to reverssz or vice versa at
mor2 than 730 r.p.m.

Don't clog the engine jackets by running in too shallow
watan,

Don't use c¢il or kerosene in the jackets for winter
storage - - - alcohol always.

TROUBLE SHOOTING:

a)

If Engine Fails o Start:

i, Check for ga in carburetor by removing plug at
bottom of bowl.

P Check spark u] cranking with spark plug grounded
on outsidz of =zngine

% Perhaps it is flooded. Let stand for 10 or 15
minutes or remove spark plug and revolve flywheel
several times., Replace spark plug.

4, Try priming. Remove spark oplug and pr

few drops of gasolina. If apglk plug

clean or replace with new cne.

Perhaps the throttle is roo far onen,

If compression is poov, remove spark plug and pour

a spoonful or 5o of o0il in spark plugz hole, revolve

engine sevevral times, then prime with a few drops

of gasoline, dcp‘ace spark olug.
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L)

d)

£)
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There may be water in cylinder due to a backfirz or
too poor exhaust drainage. Ramove spark plug, spin
engine several times to remov: water, Pour spoon

full or so of oil in spark plug hole, revolve again.
Then prime with a few drops of gasoline, clezan and

Are you turning engine in right direction? (CLOCK-

Carburetor may be dirty. Have cleaned by mechanic
or disassemble and blow out with compressed air,
Valves may be leaky or piston rings may be bad.
Check for loss of compression with gauge. Compras-

Water inlet may be clogged., Disconnect at pump

.Pump or impeller may be worn. Replace impeller or

send pump to factory for fﬁbulxdi ng or replacement,
Jackets may be loaded with mud from traveling in
too shallow water. Ramove head and scrape water

Spark may be too far retarded (sees VII-g, page 10,

There may ba too much o0il in the base. Check the
Perhaps oil has been mixed in the gas by mistake,

The piston rings may be worn. Check compression,

Carburetor mixture may be too rich., Adjust as

If Engine Fails to Start (Con't)
o
replace spark plug.
8.
WISE)
If Engine Runs Unevenly:
Have Magneto and spark plugs checkad.
If Engine Won't Idlie:
i,
s
sion should be 90#.
I1f Engine Runs Hot:
1e
and blow through it.
25
3.
jackets with wirs.
4, . 0il wmay be low. Check level,
-
B
for magnato timing).
If Engine Smokzs at Exhaust:
4« I
dipstick.
2o
This engine does not use oil in the gas.
3.
It should be 934#.
4,
Iv-a, page 6.
5, Choke may not open fully.

GClutech Trouble:

See Clutch Sheet
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2.W, CLEARANCES

Spari’( ?lug ¥ ¥ 8 8 @ 2 6 20 O & @ 0 0 B9 O B e D L @ I OO e B
Magneto Points .,...... -
Piston (Bottom SKirt) v.evesvecscsccss
Piston Rings (End Clearances)
Conlpj:ession ® & 2 & ¥ 3 & 0 B 9 OV L BT GO H E O G
Scraper OGEIllﬂ.‘.l‘.-‘.‘!ﬂ."lﬂﬁ.
Oil Control Ring © b8 ¢ e o8 8 P ES e e 0
Side Clea}:ance ® & & &S 0 P O F SO S 0 e B e
Piston Pin (Connecting Rod Bushing)...
(Clearance In Piston) .....

Cylinder Diamler ,«.vewswswave e ws sy

Crankshaft (Timken Roller Bearings)
End Play LI T T T T I A R

Connecting Rod Bearing
Diametrical % 8 0 0 0 00 & 5 8 OPCE e DO e P S
Side 01Earance ® @ & 9 2 P @ e C 9 OO e B PO S @
Camshaft Support Pin c..cececessscnrns
Valves: Tappet, Exhaust (cold) .......
Tappet, Intake (cold) .,.......
Stem Clearance ....veveveeesen
Compression, Hand Cranked ....v.cvcvee

Magneto Drive Shaft Bushing ..eeveo.. .

Oil Pump Plunger ld.lﬂldﬂ.'......liﬁ..won
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.13
113
L,J13
002
. 3005
PUSH £it
Heated

3.250
002 to .004
L0007 to .O02
004 to 010
001 to .0025

.008

.008

. 204

SO4#
.002 to .0035

.003 to .004

023
.023
.023
004
002
.001

3.260

.003
LOL1

.003

.004

.005
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TCRQUF. WRENCH TENSION
Foot=pounds
Cylinder t{‘?—adaantowodfdl&obbaw«n!vui'ow#abotrs’ 32
COHHGCtiﬂg ROd !.quts e“oacaa&ino.uwos.aoavta‘ﬂ 18

Connecting Rod Pal Lock NULS cossveecrscoocos 1/4 turn beyond
finger tight

Cylinder Block Mounting SCEeWS.....e.eveenee 52 to 78
Main Bearing Plate Cap SCYewWs ..aevevscocsns 25 to 32

Spal‘fk Plugs ocaaa.-n.c-soiﬁi!9.!-0.9-00lo-—iio- 25‘ tD 3::)

Manifold Mounting Studs sessecssssosscsccovs 14 to 18

Engine Base Mounting SCTeWS sueeecvorwevoons 28 to 32




INSTRUCTIONS FOR CHANGING GROUND PCOLARITY
AND POLARIZING GENERATCOR

All Palmer engines are shipped from the factory with negative
ground electrical systems except when ordered speciai. To change
to positive ground, interchange battery terminals as shown on the
wiring diagram in the operators instruction bool, Interchange the
coil leads, since failure to do so will cause excessive spark leak
at the nlugs. Interchange the tachometer leads. (The electric
fuel pump must also be changed for opposite polarity.)

On the IH-V345, IH-V549 and PW-27

With the regulator connected to the generator and battery,
and before the engine is run, the generator should be polarized
with the battery. Momentarily connect a jumpexr lead from the
regulator armature "A' to the battery "B terminals. CAUTION -
DG NOT TCUCH THE FIELD TERMINAL.

On the IH=-2405, 2564, SM-240, 264 and PH-134
Make all comnections a: the battery regulator and generator
except the field lead at the regulator, Momentarily touch the
field lead to the regulator batte: "B terminal.,  Then connect
the field lead to the field "F" terminal.




READ CAREFULLY

PW-27 STARTER-GENERATOR INSTRUCTIONS

Al e SOTI GNGe AN PUOG  GAwS WSSR WD G M mew P GNN Gtm ohue e eeis S wnie Med mdn  EAL S MUE GRS GRTE B SAeE B waem i

Generator is polarized for negative ground,
Be sure wiring is correct per attached diagram - being especially sure that wire
from ammeter to battery, if wired into starter switch, is on the “hot”’ side of

switch; i.e,, side of switch which goes directly to positive terminal of battery,
Failure to wire properly will result in burned out regulator and/or generator,

RE SURE to use 14 gauge wire for primary cable,
Brushes are not adjustable, Charging rate is controlled by voltage regulator,

When charging, the ammeter needle may waver, This condition is normal,
Charge rate will peak at about 15 amps.,

Generator will not charge at idle speed, but will cut in at about 1200 r.p.m. engine
speed, and will cut back from full charge to a lower charge rate at about 1700
r.p.m. I battery is fully charged the charge rate will cut back automatically,

DO NOT BE ALARMED IF AMMETER DOES NOT AIWAYS SHOW CHARCE.

Always check condition of batiery when in doubt about proper operalion of generator,

If regulator is removed from generator, be sure to replace armature and field
wires to correct regulator terminals, as per diagram,

The starter-generator unit requires a few drops of engine oil every 25 to 50 hours,
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) GRINDING
- CowpounD

REMOVING THE VALVES

ADJUSTING THE VALVES INSTALLING PISTON RINGS




Removing Camshaft Support Pin Removing Camshaft and Valve Tappet

Driving Out Magneto Drive Gear
Retaining Pin Removing Magneto Drive Gear




Compression, Scraper and Piston Ring Assembly
Oil Ring Assembly

Magneto Alignment Crankshaft, Removed
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)
Splash Oiling System B
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Connecting Rod Assembly

Qil Pump Assembly Qil Pump Manual Operation




PITOT TUBE

Bulletin No. Z-279

ZENITH 87-SERIES CARBURETORS

The Zenith 87-Series is a horizontal carburetor
with a concentric fuel bowl. It is a “balanced” carbu-
retor, because all air for fuel chamber and metering
well ventilation and idling must come through the
air cleaner. Air cleaner restrictions have a minimum
influence on the fuel-air ratio when a carburetor is
thus “balanced”.

The main jet and discharge jet are centrally
located. The metering well which completely sur-
rounds the discharge jet is in the center of the fuel
how! assembly. This construction permits extremely
high angle operation in any direction.

The venturi, which is part of the throttle body
casting, measures the volume of air that passes
through the carburetor. In selecting the venturi
size, the smallest size that will permit full power
development should be used.

BOWL VENT
PASSAGE

SEAT

FUEL SUPPLY SYSTEM

FUEL SUPPLY SYSTEM. Fuel under normal pres-
gure entering the float chamber through the fuel
valve seat is controlled by the twin float which,
moving on its axle, closes the needle valve when the
fuel reaches the proper level in the bowl.

IDLING SYSTEM. At idling speeds the throttle
plate is almest clesed, thus a very high suction exists
at the edge of the throttle plate. At this point the
idie discharge orifices are located. All fuel for idling
and part throttle operation is supplied through the
main jet. Fuel from the float chamber flows through
the main jet into the metering well. Fuel for idligg
is drawn from this well through the calibration, or
metering orifice, in the center of the idling jet. As
the fuel reaches the idling channel it is mixed with
air which is admitted through a calibrated orifice in

FUEL VALVE

the channel from the inside of the air intake to form
an emulsion. This emulsion is discharged into the
air stream, to form the idling mixture, through two
holes, one of which is controlled by the Idle adjusting

IDLE AR BLEED
CALIBRATION

IDLE ALR
PASSAGE

___—— NEEOLE
———{DLE JET

IDLE FUEL
TPICKUP  PASSAGE

{DLE SYSTEM

needle. Turning the adjusting needle counter-
clockwise (out) permits more of the emulsion to
reach the air stream and make the idling mixture
richer while turning the needle in (clockwize) cuts

FUE'EE\SEVE off the amount of the emulsion reaching the air

stream and makes the mixture leaner.

HIGH SPEED SYSTEM: As the throttle is opened,
the suction on the idling system diminishes, but the
inereased volume of air entering the engine through
the venturl creates suificient vacuum (suction) on

VENTURI

WELL VENT
CALIBRATION

HIGH SPEED SYSTEM

the discharge jet to draw an emulsion of fuel and air
from the metering well which receives its fuel from
the main jet and its air from the well vent. The flow
characteristics of the discharge jet are influenced by
the size, location, and number of holes in the sides




E. DISASSEMBLE THROTTLE BODY

A.

B.

A,

(a) Remove the float axle (26) by pressing against the end
with the blade of a screwdriver.

(b) Remove the float (27).

f¢) Remove the fuel valve needle (25), using the fingers.

(d) Remove the fuel bow! to throttle body gasket (28).

(e) Remove the main discharge jet (23), using a small
screwdriver,

{(f) Remove the fuel valve seat (25) and fibre washer (24),
using Zenith Tool No. C161-85.

(g) Remove the idle adjusting needle (11) and spring (10).

CLEAN AND INSPECT PARTS

CLEAN PARTS

(a) Clean all metal parts thoroughly with cleaning solution
and rinse in sclvent.

(b) Blow out all passages in the air intake assembly, fuel
bowl assembly and throttle body. NOTE: Be sure all
carbon deposits have been removed from throttle bore
and idle Discharge holes. It is advisable to reverse flow
of compressed air in all passages to insure ali dirt has
been removed. Never use a wire or drill to clean out
jets,

INSPECT PARTS

(a) Float Assembly. Replace float assembly if loaded with
gasoline, damaged, or if float axle bearing is worn
excessively. Inspect top side of float lever for wear
where it contacts fuel valve needle.

{(b) Float Axle. Replace if any wear can be visually detected
on the bearing surface.

{c) Fuel Valve Seat & Needle Assembly. Replace fuel valve
seat and needle because both parts wear and may
cause improper float level.

(d) Idling Adjusting Needie and Spring. Inspect point of
needle. This must be smooth and free of ridges.

(e) Gaskets and Fibre Washers. Replace all gaskets and
fibre washers every time the carburetor is disassembled.

(f) Check Specifications. Verify the correctness of the fol-
lowing parts. Numbers will be found on the parts.
Venturi; Main Jet; Idling Jet; and Fuel Valve Seat.

REASSEMBLY
REASSEMBLE THROTTLE BODY.

(a) Install the fuel valve seat (25) and fibre washer (24),
using Zenith Tool No. C161-86.

(b) Install the main discharge jet (23), using a small screw-
driver,

(c) Install fuel valve needle (25) in seat (25), followed by
float (27) and float axle (26). NOTE: Insert tapered
end of float axle (26) into float bracket on side opposite
slot and push through the ocher side. Press float axle
(26) into slotted side until the axle is centered in
bracket.

{(d) Fuel Level. Check position of float assembly 127) for
correct measurement to obtain proper fuel level using
a depth gage. NOTE: Do not bend, twist, or apply
pressure on the float body (27).

(e) With bowl cover assembly (9) in an inverted position,
viewed from free end of float (27), the float body must
be centered and at right angles to the machined sur-
face. The float setting is measured from the machined
surface (no gasket) of float bowl cover (9) to top side
of float body (27) at highest point. This measurement
should be 35", plus or minus Lg”.

(f)  Bending Float Lever. To increase or decrease distance
between float body (27) and machined surface (9) use
long nosed pliers and bend lever close to float body.

NOTE: Replace with new float if position is off more
than L".

(g) Install throttle body to fuel bowl assembly gasket (29)
on machined surface of throttle body (9).

(h) Install the idle adjusting needle (11) and spring (10).

B. REASSEMBLE FUEL BOWL

(a) Install the main jet (32) and fibre washer (31), using
Zenith Tool No. C161-83 main jet wrench.,

{(b) Install the main jet adjustment (34) and fibre washer
(83), using a %;" open end wrench,

(e) Install the idle jet (29), using a small screwdriver.
(d) Install the bow! drain plug (35).

C. REASSEMBLE CARBURETOR BODIES

(a) Install the three bowl assembly serews (38) and lock-
washers (36) through the fuel bowl and into the throttle
body and draw down firmly and evenly.

SPECIAL TOOLS
The special tools recommended for the 87-Series carburetors
are:
1. C161-83 Main Jet Wrench.
2. C161-86 Fuel Valve Seat Wrench.

ZENITH CARBURETOR DIVISION OF ?ﬂgfi/

696 Hart Avenue, Detroit 14, Michigan

AVIATION CORPORATION

Export Sales: Bendix International Division, 205 East 42nd 5t., New York 17, M. Y.

December, 1953

Printed in 11,8 A
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Wico ELECTRIC €O0.

SERVICE

INSTRUCTIONS

MODEL XH AND XHD WICO MAGNETOS

DISTRIBUTOR CAP QR COVER
0 remove the cap or cover loosen the

screws 5622 which hold it in place. It is not
necessary to completely remove these screws.
When replacing the cap or cover make sure the
gasket is in place. Check to make certain the
distributor arm does not hit the inserts in the
caps

DISTRIBUTOR éBM
ter the distributor cap has been

removed the distributor arm may be pulled off
the shaft or bridge. When replacing the gear-
ed type arm make sure the timing marks on the
arm and pinion gear are in line.

BREAKER EqulS
e breaker points should be adjust-

ed to .015™ when fully opened. To adjust the
contacts, loosen the two clamp screws 5900
enough so that the contact plate can be moved.
Insert the end of a small screw driver in the
adjusting slot and open or close the contacts
by moving the plate until the opening is .015"
measuring with a feeler gauge of that thick~-
ness, tighten the two clamp screws.

To replace the contacts remove the
breaker spring clamp screw 5431, the breaker
arm lock and washer 4210 and 3219, then lift
the breaker arm from its pivot. Remove the
aligning washer 5717 and the two fixed contact
clamp screws 5900. The breaker plate can then
be removed.

If the contacts need replacing, it is
recommended that both the fixed contact and the
breaker arm be replaced at the same time, using
a replacement breaker contact set.

After assembly the contacts should be
adjusted as described above. The contacts
should be kept clean at all times. Lacquer
thinner is an ideal cleaner for this purpose.
Use WICO tool S$-5449 to adjust the alignment of

the contacts so that the surfaces meet squarely.

CONDENSER
To remove the condenser, first dis=

connect the condenser lead by removing the
breaker arm spring screw 5431, then remove the
two condenser clamp screws b4ll, and the con-
denser clamp. When replacing the condenser,
make sure it is properly placed and that the
clamp screws are securely tightened.

Condenser Capacities
Condenser Maagneto Capacity Reading
in Microfarads

X56 |4 XH « 16~.20
X6916 XHD .30~ 34

Tke coil and coil core must be remov=-

ed from the magneto housing as a unit. After
the distributor cap and distributor arm have
been removed, and the primary wire disconnected

Page 2

from the breaker arm spring terminal by remov=-
ing screw 5431, take out the two coil core clamp
screws 54l1, and remove the clamps 5633. The
coil and core can then be pulled from the hous-
ing. When replacing this group, make sure that
the bare primary wire is connected under the
core clamp screw and that the insulated wire
islconnected to the breaker arm spring termi-
nal.

1L TESTING
When using an Eisemann coil tester,

connect the ground lead of the tester to the
bare ground wire of the coil;connect the break-
er lead of the tester to the insulated primary
wire of the coil, connect the spark lead of the
tester to the high tension terminal on the coil.
The coil must be replaced if it requires more
than the value shown in the following table.

Coil Magneto Test Readings in
Amperes on Core
X7744 XH 1.50
X5700 XH 1.50
X6762 XH=1 2.00
Wico(Green) XH-] (Replaced 1.50
by X5700)
X7886 XH-1 2.00
X8545 XH-1 |.80
X6664 XH=2D (Ground 2.10
one lead)
X8964 XH-2D0 (Ground 2.10
one lead)
X6936 XHD l.55
X7585 XHD= 1| 2.10

When using a Weidenhoff D-358 Coil
Tester, test the coils according to the inform-
ation in the following table.

Test Connections B

Contin< Spark |[Spark Output| Insulating
Coil uity [Discharge| Primary [Test Method
Part No.Fig.No.] Fig.No. Index No. Fig.No.|lndex
X5700 5 9 13 14 13
X666 6 10 10 14 10
X6762 5 9 6 14 6
X6936 5 9 i1 14 1
X7585 5 9 9 14 9
X7744 5 9 13 14 13
X7886 b 9 6 4 6
X855 5 9 7 14 7
X896 6 10 1 4 N
iico 5 9 12 4 12
(Green)

Spark output tests on all the above coils
will be made with the spark gap set at 5EMM

ATl the above specifications are for coils
NOT mounted in magnetos. Laminated steel cores MUST
be in coils while making ALL tests. Marginal leak
tests on all the above coils will be made with the
secondary terminals DISCONNECTED from test leads,




MODEL ¥ AND XHD

REMOVAL OF COIL FROM CORE
The coll is held tight on the core

X5524 by a spring wedge. 1t will pe necessary
to press against the coil core with consider-
able force to remove it from the coil. The

coil should be supported in such a way that
there is no danger of the primary of the coil
being pushed out of the secondary.

STOP DEVICES

There are three differeni types of
stop devices for XH and XHD magnetos, all of
which serve the same fundamental purpose, that
of rendering the magnetio inoperative by short
circuiting the primary circuit and thus stop-
ping the engine, The illusiration on page 7
shows these three difterent types of stop de~
vices and distinctiy illustrates the manner in
which they are assembied to the housing. in
all cases the iwo small Tibre washers, M3HX,
are inserted into the hole in the side of the
main housing. All parts below the two M34X
washers are assembled on the inside of the mag-
neto. All parts above the M34X washers are
assembled on the ocutside of the magneto. Each
of these stop devices is available as a re-
placement kit. E£ach kit contains all of the
parts necessary for completsly replacing the
stop device of the type. [T the siop device is
on the left side of the magneio, as viewed from
the drive end, use ground connector 5635; if
the stop device is on the right side,use ground
lead group X5747.

MAGNETIC ROTOR ASSEMBLY
o remove the maghetic rotor assembly

first remove the distributor cap and distribut=-
or arm or pinion gear. The pinion gear may be
pulled from rotor shaft afier screw 6HE6 is re-
moved. MWexti remove the four impulse stop clamp
screws 6465, after which the magnetic rotor
assembly may be pulled from the main housing Dy
holding the main housing in one hand and pull=-
ing on the drive cup with the other.

When replacing the magneiic rotor
assembly, make sure that the inside of the hous-
ing and rotor are free from dirt and chips,alsa
that the impulse stops are on the correct side,
and the top witness mark is in the correct pos-
ition before tightening the four impuise stop
clamp screws.

IMPULSE COUPLING {impulse Coupling iock)

The Impulse lock nut is best removed
by placing the magnetic rotor in a vise (use
brass jaws) and tighten them 1ightly against
the flat sides of the magnetic rotor. After
securing the rotor, remove nut with a 3/u4"
socket WiCO tool number S~-4704, if the nut has
a hex-head. On gear driven magnetos, remove
snap ring 6424 and thrust washer 6425, then
after removing the drive cup, the impuise coupl=-
ing lock nut, 6412 and 64i%, Wmay be removed
with a spanner wrench, WICO tool number 3-9961.
1f it is desired to remove the impuise lock nut
without removing the magnetic rotor assembly
from the housing, insert an impuise holding
tool, WiCO tool No. S-10204%, between the ear on
the driven flange and an impulse stop clamp
screw, and proceed as above.

There are two other types of impuise
lock nuts. They are 6230, which has a fine
thread (3/8-24) and 16-481C, which has a coarse
thread (3/8-16). One or the other of these
nuts are used on all XH and XHD type magnetos
that are not gear driven.

DRIVE CUP AND DRIVE S?R!%ﬁ

To remove the drive cup, atter having
removed the impulse lock nut, in the case of
magnetos that are not gear driven, as explainad
above, of remove the snap ring 6424% and the
thrust washer 6425 on gear driven magnetos, turn
the drive cup in the direction of the proper
magneto rotation until the trip arm latches
against the impulse stop. Continue to turn the
cup until the projections on the cup have ciear-
ed the projection’s on the driven flange. With-
out the friction of these parts against each
other the cup can be pulled out far enough to
allow it to unwind. A firm grip should pe taken
on the cup to prevent possible injury to the
hand. Then, pull the cup, with the spring stiil
in it, off the shaft.

To remove the spring from the cup, it
is merely necessary to work the spring out of
the cup with a screw driver.

in replacing the drive spring, locate
the spring over the cup so that the outer eys
of the spring is over the slot provided on the
inside wall of the cup. For a clockwise mag~
neto the spring should be installed so that the
turns spiral in toward the inner eye in a clock-
wise direction. For a magneto of counter-clock-
wice direction, it should spiral inwards in a
counter-clockwise direction. Hext insert the
outer eye of the spring as far as possible in-
to the proper slot. MNext, take the drive cup
spacer [6=583 which contains the slot for the
inner eye, insert a large screw driver in the
center hole so it will bind, and the drive cup
spacer can be turned with the screw driver act-
ing as a handle. Insert the inner eye of the
spring in the drive cup spacer sloi and wind
the spring around the spacer until the spirals
close sufficiently to allow the spring to slide
inside the drive cup. This method of winding
the spring eliminates any possibility of dis~
torting or scratching the spring surface. The
spring may be more easily inserted if the lugs
of the drive cup are securely held in a vise.

The model XH and XHD drive cups can be used
interchangeably on magnetos of clockwise or
counter-clockwise rotation.

Tc reassemble the drive cup and spring
to the Xi magneto, proceed as follows: The
impulse lTock nut has to be replaced Tirst on
gear driven magnetos only. Then make certain
that all parts are cliean and there is grease
between the turns of the impulse drive spring.
Wext, pull the inner eye with one turn of the
spring out of the cup a little way. Place the
drive cup over the end of the magnhetic roter
shaft, making sure the inner eye of the spring
is in the notch provided in the drive cup spac-
er washer. Press the parts together, hold the

Fage 3
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impulse cup out far enough so that the projec-
tions on the drive cup clear the flange, and
then give the cup a full turn as follows: make
a half turn and allow the cup projections to
lock against the driven flange, then, with a
fresh hold on the drive cup, make the other
half turn. On XHD magnetos using 7908 and 7909
drive cup spacing washers i1 is necessary to
wind the cup an extra half turn. When the cup
is wound, press it firmly into place and apply
a small amount of grease to the bearing surface
of the impulse lock nut.

XHD magnetos before serial number
646915 were built with 16-583 and 1VA=583 drive
cup spacing washers (diameter | inch) which
only allowed one full turn of impulse spring
windup. Magnetos built after serial number
646914 have 7908 and.7909 spacing washers (dia-
meter 7/8 inch) which allow one and a halfturns
of windup which eliminates impulse flutter when
the magneto is run at slow speeds just out of
impulse, Therefore, it is recommended that on
early magnetos the spacing washers be replaced
with 7908 and 7909 washers, and then install
drive cup as outlined below.

STABLE DRIVE €
ode base mounted specifications

XH=19, XH-20, XH=22, XH-23, and XH-169 have an
adjustable drive cup, X2084, which enables the
lug angle on the arive cup to be set at any
degree when the magneto is at advanced spark.
The adjustment is made by removing the two
coupling adjuster nuts and settingthe lug plate
in the desired position.

Several specifications of the model
XH and XHD flange mounted magnetos have our new
style adjustable drive cup (see illustration
page 9. To adjust the lug angle loosen the two
number 10 set screws, and loosen the lock nut
two complete turns using Wico tool No., S-10164,
it may be necessary to hold the magneto rotor
shaft from turning by inserting tool No.SI10204
between the driven flange and a stop plate clamp
screw. Push the lock nut down until the lug
plate can be turned. The lug plates are marked
for easy setting. Line up the correct setting
with the line on the cup flange, tighten the
lock nut as tight as possible and tighten the
set screws. |t is recommended that the set
screws be staked. |t is not necessaryto loosen
the impulse lock nut to make the above adjust-
ment.

Occasionally these adjustable cups
can be used on magnetos of other specifications
to adapt standard specifications to fit unusual
engine applications.

DRIVEN FLANGE GROUP & TRIP ARMS

After having removed the impulse lock
nut, drive cup, drive spring and various spac=-
ing washers the driven flange group may be re-
moved, |f the driven flange does not pull off
easily, remove the magnetic rotor assembly
from the housing, and press the flange off
with an arbor press. To support the flange
while pressing the shaft out, it is best to use
a steel ring under the impulse stop group. If

Page 4

this method is used it will pe necessary to in-
stall a new oil slinger 6204 when reassembling
the magneto.

There are four different drive flange
groups, two for each rotation. They are easily
identified in the following manner. Hold the
driven flange group with the trip arm pins fac-
ing you and turn it so that the two ears are
horizontal. If a trip arm pin is now in the
upper right-hand gquadrant the driven flange is
clockwise,but if a trip arm pin is in the upper
left-hand quadrant, the driven flange is count-
er-clockwise, Driven flanges used on magnetos
with spring loaded trip arms have trip arm piv-
ots which are slotted.

Driven flange groups are furnished
without the trip arms. when replacing the driv-
en flange group, make certain that it is press-
ed on to the shaft as far as it will go. when
pressing the driven flange on to the magnetic
rotor assembly, always support the rotor by
placing a block etc., under the cam.

TRIP _ARM

To remove the trip arms, clamp the
driven flange in a vise, push the point of a
knife between the snap ring, A243X, and the
trip arm pivot, near the opening of the snap
rings This will spring the snap ring out a
little, and then by inserting a knife between
the snap ring and pivot as far from the opening
as possible, the ring may be pulled off. Now
the trip arm, XI179X may be removed. It is
recommended that a new snap ring be used if the
old one becomes damaged in the process of re-
moval,

Magnetos equipped with trip arm springs
do not have snap rings, and it is merely nec~
essary to unhook the spring from the trip arm
and lift it off the end of the pivot.

An easy method for putting on a new
snap ring is to take a socket wrench, or simi-
lar device, of a size slightly larger than the
pivot, put the ring on the pivot and press down
on the ring with the open end of the socket
wrench.

IMPULGE STOP GROUP
¢ Impulse stop group serves not

only to hold the driven flange group and rotor
stationary while the impulse is winding up, but
also contains an oil seal which prevents the
lubricating oil, used in the engine, and other
foreign matter from entering the magneto. The
impulse stop groups can be used on magnetos of
either rotation., For counter-clockwise mayne-
tos, the impulse stop lug should be on the left-
hand side of the magneto, and conversely when
used on magnetos of clockwise rotation, the im-
pulse stop lug should pe on the right-hand side
of the magneto as viewed from the drive end.

] The standard X5549 impulse stop group
is used on most magnetos. The X5550 group with
two stop lugs is used on four cylinder magnetos
in which the distrioutor arm is not geared, such
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as XH-13u3, The X6578 group is used where a
short lug is necessary due to lack of clearance
on the engine as on ¥1-936 and XH-1058. The
bearing retaining group %6603 is used on magne-
tos which do not incorporate an impulse cotipl-
ing unit.

{f a new oil seal is desired for the
impuise stop gyroup, it must pe ordered separ-
ately by number 8199, A spring finger type oil
seal will be Found on Ssome magnetos, but when
replacing them a regular oil seal 6199 should
pe used.

LAG ANGLE ADJUSTMENT

After the complete magnetic rotor
assembly has been reassembled in the housing,
it is necessary to adjust the impulse lag angle,
which provides retarded spark for starting. On
one, two, and four cylinder magnetos, any im-
nulse range from 5° fo 420 may be obtained and
on 6 cylinder magnetos, from 5° to 524° The
position of the impulse stop ¢gioup determines
ihe lag angle of the magnetos.

To set the lag angle loosén the four
impulse stop clamp screws at the outer edge of
the stop group and set as follows: The impulse
stop plate has stamped on its face, two witness
marks 180° apart,one of which is used for clock-
wise and the other for counter-clockwise mag-
netos. These marks serve to register against
corresponding marks, 5% apart, on the main hous=-
ing, acting as a guide to the amount of rota-
tion of the stop plate during the adjustment of
the lag angle When cither the clockwise or
counter-clockwise witness mark on the impulse
stop group is even with the center mark on the
main housing an impulse range of 13% is ob-
tained,with the following exception - on 6 cyl-
inder magnetos the range will be 339, and on
XH-1042 magnetos wWith a 6274 drive cup it will
pe 3¢. The rotation of the stop plate in the
same direciion as the rotation of the magneto
increases the impulse range Dy the amount of
its rotation. Thus, since the marks on the main
nousing are 5lapart, turning the stop plate one
mark in the direction of the magneto rotation
from the center mark will increase the range 5%
Tuirning the stop plate one mark in the opposite
direction to the magneio rotation will decrease
the range 5%, These variances of range are only
approximate and the magneto should be tested on
a rotary gap test stand and readjusted to accur-
ately give range desired. After adjusiment has
been made be certain to tighten the impulse
stop group clamp screws 6465,

The above instructions for setting
lay angie applies to all model magnetos with
the exception of specification %H-1343 used by
Wisconsin Motors Corporation. To set the lag
angle on the YH-1343 magneic, with the impulse
stop lugs to your right, line up the witness
mark on the impulse stop group with the timing
mark on the housing - that is, second from the
top of the magneto - on a counter-clockwise
direction. This will give approximately 30°
impulse lag-

The proper lag angle for each specifi-
cation magneto may DE found in the table of
variable parts. It is important that the lag
angle be correctly adjusted to the value given
in these tables to insure the most efficient
performance of the engine for which the magne-
to is intended.

LUBRICAT{ON

Model XH and XHD magnetos do not re-
quire oiling. The drive end of the magnetic
rotor is supported by a double shielded bear-
ing, part 5517; it may also be ordered with the
bearing cage and snap ring by part number X65621.
The cam end of the maghetic rotor is supported
py a porous bronze pushing that is oil impreg-
nated, 5610.

On flange mounted models, it is im=-
portant to seal the impulse spacer to the mag-
netic rotor shaft to keep engine il from enter-
ing the magneto. MUse perfect Seal #Y% for best
resul is.

ROTORS

The ability of magnet steel to retain
its magnetism is knownh as its coercive property.
The magnet steel used in the model XH.and XHD
rotors has such extremely high coercive value
that it is practically impossible for these
rotors to lose any appreciable amount of mag-
netism under any condition. It is therefore
not necessary to recharge these rotors.

The taple of variable parts shows the
correct rotor for sach specification magneto.
The correct part number of each rotor is also
stamped on the rotor at the factory, therefore,
making identification very easy.

gAUTION: Under no condition should

the four screws helding the laminated cores in
e main housing be removed. These cores are
put on at the factory and finished to very
close tolerance to maintain the proper air gap
petween the ceres and the rotor. Do NOT iry to
replace the distriputor arm bridge on geared
distributor housings. it is necessary to bore
the distributor arm pivot hole after the bridge
is assembled to the housing to maintain Close
tolerance between the distributor arm gear and
the pinion gear. Therefore, when it becomes
necessary to replace the distributor arm bridge,
the complete main housing must be replaced or
returned to Wico to be reouilt. Used main hous-
ings may e returned to the factory for rebuild=-
ing, transportation both ways to be paid for by
the account. A new distributor arm bridge and
pivot, new breaker arm pivet, and new bushing
will be installed for a charge of $4.50 list
with regular discounts applying. WMo main hous-
ings will be reworked if the aluminum casting,
mounting hole threads, or cores, are worn or
damaged, and housings received in the above con-
dition will pe scrapped. The Wico Factory should ve
be advised by the account at the time of ship-
ment. The taple of variable parts lists the
correct main housing for each specification
magneto.




Wico ELECTRIC €0.

REPLACEMENT OF ROTOR BUSHING
In"order to replace the bushing in

the housing, it is necessary to use Wico re-
bushing tool 8-10035 to properly locate bush-
ing with respect to the face of the breaker

piate.

REPLACEMENT OF BREAKER ARM PIVOT PN

in order to replace the breaker arm
pivot pin it is necessary to use Wico insertion
tool number $-|1824. Take care not to enlarge
the hole in the breaker plate when removing the
old pin, and make sure that the new pin is per-
pendicular when pressing it in.

DUST COQVER

if the magneto is equipped with
a dust cover, it may be removed by removing the
screw b4ll. |7 the cork gasket 6693 shows signs
of wear, it should be replaced.

WARNING
Under NO condition should a battery

be connected in any way to a WICO magneto. in
several magneto failures the trouble was found
to be that someone had tried to boost the spark
output by connecting a battiery to the ground
stud. If this is done it causes a direct short
every time the points close, and this burns the
temper out of the breaker arm spring and pits
the points. When the points are open it over-
loads the primary of the coil and causes coil
failure. Also by overloading the primary, it
makes an electromagnet out of the coil and coil
core and this discharges the magnetic rotor.

Page §




MODEL X AND X#D

STOP DEVIKCES
FOR MODEL XiH
= M-g5 X S _ )
MNumber at bottom of each line
is number of replacement kit

which includes all of the parts

19928 shown in the line above.

3230
M-55 XA g A-170 X -
A Q@?&; 3230
IXA-256 =
§ 16-369 IXA-256
323
; - (@)
) 991 & 3230
M-55XA @ M-33X @ i
-55 XA

@\M-as X M-35X

3945 = 4631 % 6074

Le Roi Type Ground
Cennection Kit K-6449 Connection Kit K-6450

Standard Ground Connection Wisconsin Type Ground

Kit K-6448
Page 7
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H—DISTRIBUTOR
] CAP

SEE TABLE
5719——(0)

5753 % R
5895—
50) 5773
L4

5536

DISTRIBUTOR |
CAP GASKET

ALL MODEL XHD
AND XH WITH HEAVY
DUTY ROTORS,SEE fX)
ROTOR COLUMN N

s
5532 ALL OTHER mgi o
XH MODELS LNio}
X6916 X5996XH
ALL MODEL XHD X6542XHD
AND XH WITH HEAVY

DUTY ROTORS,SEE
ROTOR COLUMN
X56i4 ALL OTHER
AH MODELS

EXPLODED VIEW — DISTRIBUTOR END

Page 8§

5516

LOCK RING
5517
BEARING

5567
CAGE

SEE TABLE

(1] s mm—=

| MAIN HOUSING

% SEE TABLE
@

e2)

EXPLODED VIEW — IMPULSE END




MODEL XH AND XHD

IMPULSE PARTS

For gear driven magnetos
For magnetos without

drive gear

KIT NO.
B444-6445

X6588 SPRING LOAD

X6586 SPRING LOAD
CCWwW

Cw

ADJUSTABLE DRIVE CUP
For flange mounted magnetos
Complete Drive Cup Unit
XH-U and XHD-4 Cw-X6634, CCW-X6635
XH=6 and XHD-6 CW-X6954, CCW-XE§955

ADJUSTABLE DRIVE CUP
For base mounted magnetos
Compiete Drive Cup Unit X208Y4

S

S

@ ©

1297 4749 b

T

//,7/‘, ===

o AN
&

6443 (4 CYL) 6432 (acCYL) 6540 6633
6956 (6CYL) 7058 (8 CYL.) e,

DUST COVER UNIT
X6768

Page 9
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jreL

COVERS AKD DiSTRIBUTOR CAP LNITS

X5897
XHD-2358)

—
e

-

{XHD226

b ﬁ“ﬁEEF““\
il Lok

e

B i

i

HE
»:::J
£l

XO21Z (XHD-2i828)
s Lntws g c:_,‘j.,wu/,

Di3TRIBUTOR

(HG284) X5787 5775
LSE44{XH2302) 6865 XHG6

& A
ey

o np

213 (

on Add 2 & 5 megnetos under serial #313897, use Kit Ko6)9.




PARTS LIST

When ordering parts be sure to give your engine
SERIAL NUM REER

4071 46l

e i W . 3 —J “’
o {x\ | [ ] %; N
PA LM R

MODEL

g

Fanayg
RPN 277

ENGINE

THE PALMER ENGINE COMPANY
COS COB, CONNECTICUT

Printed in U, S, A,
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7142-W
1223
1242-~asy
1243-asy
1241
1244,
5958
5959
1202
1239
1231
1232
1238-asy
1238
8128-R
1201
1205

254
1220
1223
1207
8065
1288-asy

368
8145
1265
1266

563
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1233"@ PaUL\.QL’ Base * “ e s & ® & e e - ¥ @ 3 . 3 s w °
1201 -3 h Cylinder to Crankecasz , . . « o « « . .

1205=-0 o Cylinder Hzad

ot et et

S B
1201-G1 n Main Bﬂa ciag PIate ¢ v v b o b e v e e e

1201-G2 . . ' T Spacer . . . 4 . . . B9
1235-CMG L Clateh MomEIng . « & = ¢ s &« & & % 5
8065-G - Fual Puwp Mounting . . . . . . « . . . .
1219-G " Manifold . . & & v ¢ 4 v ¢ & o 4 o « o &
1291 -G " Water Pump end Cover . . .« + » « &+ o o+
1299-8 i Bak, Complete , & ¢ o 5 « % & & s » & &%
1209 Generator Belt Guard . . ¢ 4+ ¢« & v & o o « o« o
1208 o Mounting Bracket . « . « + - + « & .+ .
8158 L ReZULALOT v 4 4 v 4 4 o 0 0 ee e . .
266 Guide, Fuel Pump Push Rod . . v v & o & « o »
3187 Lever, Clutch operating . . .« . v & « « & « » o«
563 Lock~=nut Fuel Pump Push Rod Guide ., .. . . . .
12568 Magneto . o o & 4 = o = = o o o s o 5 o s & s "0

1271 o Coapline DiBe & » v = & 5 % & & & < + =
1235 ;t E.ri‘UQ Shaf 2 L] ] a a L ] v L L] L L L L @

~ 1% §3 i al.$
123\) : B?‘lﬂli.r'.rﬂg 2 ® e @ a o o @ a "
2 11 il -
1269 GEa'- " ® - ® @ ® . - © L] @ * o

1270 . " TF st Washer . . . . . . .
1224 1 Coil .
1225 L CORCORBEY + o+ s 4 § & # % 5 & & & '35 4 &
1226 & LGOVBE . v smr = & 5 % 5 % ¥ @ B N OE ¥ G
1227 ” Poinit B8 . . & i i« 4 6 s e o ow o ow

1206 Main B“&Ilﬁg Plate & Cluteh Adaptor . . . . . .
1229 i L A,ar, Bob-Tatl , . 5 « & & =

L ¢ * « Ll . 3 e ® L] L & °® ® c .

1238-asy " " Assewbly, Complete Engine . . . , .
1238 S COtSy ONEY « & a o & 4 & o » = =
8128-C i e Capy 081y & & & & o % 5 & ¥ & ¥ % i
1219 MERLEGLE o 5« v w % o W kR E T E EEEE B F

1276 0il Pumg 5 T L
1278 . Check Ball . . . ¢« ¢ v ¢ v ¢« o « 4 o &

1279 oo i O Retalner . . . . 4 e e . . .
1284 = A Troush COVEY & = & % & & % 4 5 4 'm = =
1277-asy " " Plunger Assembly . . . . . . . . . . .
1281 v " CaP o » o » & % % @ & & 5 & 9
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et et b et b DO P P RO IS b b et e b bl pd el fmt el e ped et ot et e femt e e fed fed ped B e

1282 H T Push ROd . v v v 4 v v o o o = o o &




g ?

1261 -asy

1252~8S
1253-8
1254-8

1265
1264
8079
8157

899

406
1221
1222
1212
128¢

820
1210
1213
1214
1215
1215
1217

Part MName

Oil Filler Cap & Dip Stick . ., « « » ; .
0il Screen . . . « % & w w8 & 8 B F 8
0il Seal, Front ﬁcg.P‘a** R
“ " Crankonaxt, REAY 4 « & & € &«
" Retainzr, Front Brg.Plate . . .
Plate, Main Bearing & Clutch Adaptor ., .
" Front Bearing Ratainer . . . . .

" Connecting Rod Incpection . . . .
Piston, Standard Sizz . . . . . . + « .
" 0F B8 ¢ w % 5 % % % & % ¥ @

N BT DB, « x % € w om e ow o om W

i R20 0.8, & & 4 5 4 & = o om v o

i BINEBy % & ® 8 v B E P E &

B Ring Set, Standard Size . . . .

= B i L1008, . « ¢ ¢ o

i " " D20 0.8, . « + « &

" " i A BB & & % % = s

H Pin, Standaxrd Size , s « s « » s

- . G By v 2 s w v s o s

v " LAWY 0.8, o0 v . e .

" o .020 0,8, 2 el B m e s o

" " Retainer Ring . . . . . . .

" " Bushing , & 5 5 5 3 ¥ 8w ¥ s
Rope Starter Sheave ., . . . . ¢ ¢ ¢ « -
" . Handle . . . . . . . « . .
SLarter~Generator « =« .« « & 5 & » @ W o
Starter Solemodd « « & & &+ « 5 & 5 % & &
" Bush Button: , ; + &« 5 « 5 s » »

" Generator Guard Mounting Bracker

i " 1t Tx it

it 1 Tension Bar . . . . .

i = " BElE . o« v s o s s
Spark PIlug . ¢ ¢ 4 4 o ¢ v o & o « o o o«
Valve, Inlet & Exhaust similar . . . . .
Valve DDfln” ¢ ® 4 & & % W OF s ¥ € & 8 @
L BEAE o, & v w o+ omom e ow &

" " ToLoek . w0 e e e

" Tappet w/lLock Scraw . . . . . . .

Y " Adjusting Scraw . . . . .
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1233 Wator Pomd # o « » « o % wow = # & & % % %% 4 g #
1234 ¥ o Mounting Brackat L, . . . 4 e . e e s

1232 " " Bracket B2aring . . v . o 0 4 o« s o« e
1292 I Y » 2 R
1296 L 1 CaAm o & o s o 5 &« o o & o « a'c s o« =
129¢6-8 L T COTEW 4 4 6 s s e e e s e e i e
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INDIVIDUAL PARTS—MODEL OXKB MANUAL CLUTCH

Q O

6877 6875
6873 6825 6848

7026




PART #

DARLAGON BEVERSE GEAR
Model OXKB
TH-60 Spec, 6678
BH-25 Spec, Y-5346

PART NAME

Jamiary , 1958

QTY,USED

6865
8163
6853
6851
8172
6880
6882
8173
6857
6872
6852
6871
8171
6368
6863
8170-G
8172-G
8171
6850
6883
6856
6855
6860
8170
6884
6873
6825
8164
6861
6862
6864
0878
6879
6876
6875
6854
6859
6866
6858
6867

Tkt D G et U N T K e i e SR ML SRR
Bepring: Ball. Rear & i ienisssassssissiite e tion
Bearing, Gear Cage Ball i iiescesvssissnsnsionseinansniing
Bearing Bllot Bally, svoiisninsisssssisiersenssiniasss
Bearing Relainer, Rear uiwiseerosssosssssnivasensnsnssass
Brake Band ASScmbBlY (eiiiissssiseorirresssoccinansssrsnnnns
Brake Bond Braee e nisisimiisionmasessssissanosasassy
Beackpts Reyerse (Cear Doaa Bad ..iisiiecssiinsiseens
Bushiies Lono PINlan. . vivmisteasiseissasnssbaveinieis
CHER  GERE O DIENIL., . ssmmansnitensommenmpssininninsnsaie
Ganpline R p Halt i s s sanissssonmssmsnaatonnssiie
Cover, Beverss (ool Cost, cmsiuiissiesrssenisinisan
(855 o R MOy LA IR S SRR e RN S LN O A0 D
50 T s TGS ae E  A NC BN OF CC t
Gasket Reverse Gear HOUSING .vccisinscssacnsosososonene
Gasket Rear Bearing Betainelic.ssesscessssisonsosocnses
Gasket Reverse Gear Case COVET ,uersevsncasasnsasosncs
Gear; Engine; used on all IH-60 engines .icesceseicenss
Gear, Engine, used on all BH-25 enginesS i.eecisoiceces
e r, Bhorl PINlel i iinssunsiorssnrseannsisassisoniinng
GeEr, Liehg PInlon ol Gt snsmmawhasinsorsssaisnss st snns
(€ o121 o 2 el B sl o ARV ORISR Nl o,
Houging. Meverse (ol . yiemsiresrmsensesessnsissnseusnns
Lockspring,/Brake Adjusting BOlt seceiecceinsssssssnsases
Leglwasher: Provellor Gear .ol inrssmsassassng
bk, Bropelle i BHatl o ciniciiniiisiiisnmesvonsiossindesuons
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Pinte Clieh (Bronsa) o et sessinsstsinssnsnsion
Blatoerinteh BHEOL)L (it iinessosinernnbinootninon
Plate, PUSENTE .l svasssurninmsinsssssnssinins sanenss sosmn
REVePae LA oy usisvessirasisnensinns sesssissvssisssinsnins
Reverse Cam Glide ASSY cissspsssesessaravsnssarisssinssson
Setoiier. Gl Beal o o achiisisaneavissib s st bnsvinss inns
Ring: Pailshaft Pelaining .. icvicissssnsssssssstrsonasonnss
Ring; Gear Cage Ball Bearing Retaining ‘vicscessessss
ISl ST G B o R s RO USRS oSN SR .
B lena = 0 16 s o SRR O O ARG (Y SRR S
chatl, PIniof Gost SHID (eeiieirimersssasnsasosniaenasssnns
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Paragon Reverse Gear “Z-
IH~-60 Spec. 6678 January 1958

Model OXKB

PART #

BH-25 Spec., Y-5346

PART NAME QTY. USED

"}.

6874
6881
6870
6877
6869

- 6886
6887
6243
6895
6896
6891
6886=-G
6892-G
6893
6242
6241
6806
6892
6888
6890
6889

1H-60

Spacer, Short PInion GEaT.ceeeessrasessisscasassscessiosaicsacs

Spril’lg' ..,T‘.-nl.l.l.l’.t!....i..t;'.l.ll;l-ln;ltlll-lal.l!‘l.l.;.'.l.'.n.ﬁ

Tailshaft, Reverse GCAI' .ieiserscsscscisassssccccsrcssscnssssas

YOke ASSY 290800000 00PBEICOCRL0UNODOBERUROFNRRCRARODORDPRIBINDOREERE

PARAGON REDUCTION GEAR
2:1 Ratio
Model RDAS BH25 and IH-60
g - Spec. Z-6110 -

Bearing; Ball; Front iic.cecesesercecescsisccoscaisssiossessoces
Bearing; Ball, Realieesesessersrsesesssrorsrissssossesisivncionena
Bearing; Roner P B 00800 EREEEBeN0EORSPUcIROsIdieras0sdosantnse0es
Bearing, Race, ROIIET sicecconcrsossocssesascsssssicacassiescases
Coupling, Reduction Gear Half i.iisesiecocsscsocisasaiviosani
Gasket, Adapter Plale cecsressessassssssiassesesssaicsscocnsosns
Gasket, 01l Seal RetalNer ..eccesesessssscsesssnssibsssvicesiose
Housing, Reduction Geari.ecsesroosasascscscssssnsarcesosvosseas

Lockwasher, Tallshafl .ceiseeseisesicissnsscciotasscessosceies
Nut’ TailShaft .0‘.!;...'#0“5tla‘Ill;l;cloélol;Dll;ico;ttﬁ;.;dwﬁ;o;!
OSBRI o0, siicesensninistnasinonivainsbsvsinhsismonsseivenmsshinanii
Cil Seal RethlleD iiesaserisssvsisssinssivsnsensorssosinanssisnns
Ring; Adapler Plate BNap gesdessssasessassssissnanonpssntes
Ring, Tailshaft Retaining ..cicsesesesscsecerssricasissscsoncosens
Tallshaft and Driving Gear, tegral .cesesassreorssrnssnse
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EXH PIPING DIAGRAM
(OTHERWISE GUARANTEE
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