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HANG THIS UP

A. H. HARKER, LIMITED
PRICE LIST

OF MACHINE OPERATIONS 1
“Satisfactory Ford Service”

CONFIDENTIAL PRICES TO SERVICE STATIONS, COVER—
ING OPERATIONS ON FORD PARTS AND UNITS,
BROUGHT IN, OR SHIPPED IN FOR REPAIRS

NOTE.—Express or Freight charges should be prepaid on out-of-town Orders.
Pleaseattach tag giving operation number and description, and name of shipper.

ALL ORDERS SHIPPED SAME DAY AS RECEIVED.

FRONT AXLE : - ‘
2691D Front axle rethreaded by drilling out and bushing ........... $ 3.00

MOTOR ASSEMBLY ‘ )
3000F Cylinder rebored only....... . .00 .. .. . 0. . .. e "6.00
3000G. Cylinders rebored, includes fitting pistons............... .. .. . 8.00
3000H  Cylinders rebored, includes fitting pistons and valves.. .. ... .. 10,00
3000] Cylinders rebored, includes fitting pistons, valves, push rods
and straightening and fitting camshaft...... ... ...... .. . 10.50
3000L Cylinder bearings renewed and crankshaft fitted only.... .. .. 5.00
3000M Cylinders rebored, fitting pistons and connecting rods, main
. bearings rebabbitted, crankshaft fitted and runin..... .. .. 16.00
~3000N Crank Case lined up on special align machinery....... . ... v, 3.00
TRANSMISSION ’ :
3300A Transmission only overhauled and rebuilt.. ... .., ... ... .. ... 6.00
3300C Transmission drums rebushed (1)........ ... ... e .60
3300D Transmission drums rebushed (alt 3)........ .. e L LTS
STARTING AND LIGHTING SYSTEM
5099 Starting motor overhauled.. ... .. .. .. e e 2.50
5119 Generator Overhauled............ e e i 2,50

The above is ancther splendid example of service advertising. It speaks for itself.
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“work without tearing

'spending laborious

A Dependable Means of Cleaning Cylmder

There are many times
in motor work where
considerable time can
be saved with the use
of special tools. One
of these instances is in
cleaning up cylinder
walls when they be-
come loaded with metal
particles from the pis-
ton or slightly scored.
Such motor troubles
should be attended to
immediately they occur
or considerable damage
may result which would
run up a large repair | ¢
bill. Such work is oft- -
time neglected because | "
dealers have not the
facilities for doing the

down a motor and re-
boring the cylinders, or

Fig. 47
HUTTO HONE

hours on the end of the
lapping tool.

In this bulletin we are illustrating a tool for
cleaning up cylinders where it is necessary to fit
new pistons up to certain limits, and where the
rest of the motoris in such mechanical condition
as not to need re-building. Where a motor
actually needs re-building the work of recon-
ditioning thecylinders can not only be perform-
ed more quickly, but also with more accuracy in
obtaining the proper clearance for any standard
oversize piston. WHhere it is only necessary,
however, 'to recondition one or two cylinders
caused by conditions mentioned above, it can
be performed much more quickly and more
easily by using the tool shown in figure 47,

without removing the motor from the chassis. .

This tool operates with an electric drill.

- In this connection we have used a 14"
special drill here for some time, and find it
adequate for cleaning up cylinders from loads
or small scores. However, if you actually
wish to remove stock, you must use at least a
54’" drill. However, where cylinder walls
have become so badly worn from use that it is

ores

necessary to install oversize pistcas, the rest
of the motor will in most cases need re-
building, and re-boring tools such as we have
previously recommended should be used.

Carefully Read the Following
Instructions:

Place a coarse stone in the grinder for the °
first cut, and finish with fine stone in. order to
get a polished surface. Before placing the
tool in the cylinders be sure to cover all the
bearings carefully with rags to prevent any
possibility of grit getting into the bearings.

Place tool in cylinders and tighten adjusting
screw at the top with screw driver. Care
must be taken not to tighten this screw too
much or the stones will be so tight in the
cylinders that they cannot be turned. A
little practice on the part of the operator will
soon teach him just how tight this should be.
A quarter of a turn of the screw will usually
remove about .0025”. ‘Always work the tool
up and down the cylinders, never allowing the
stones to come into. contact with the bearing
below or there is danger of the stones being
broken. The proper swing for the stones
would be to raise it up and down so that the
stones would not come out of the cylinders at -
top or bottom more than 15" or 35".

Use Plenty of Kerosene, as stones will
cut-much faster and not show a tendency to
glaze nearly as quickly as when stones are
used dry. : :

As soon as stones have relieved themselves
again, tighten the adjusting screw and con-

_tinue this until the job is completed.

Where cylinders are smaller at the bottom

“than at the top you can true them up by the

feel of the stones in the cylinders.  The stones
are set parallel, and this will quickly indicate
to the operator where the tight spots are. If
the cylinders are true, the drill will maintain
an even speed over the entire surface of the
cylinders. Do not allow drill to operate if the
stones are sloppy. Always keep them tight,
as they will quickly glaze if allowed to
operate loose.

". When you feel that the cylinders are clean
and true remove the tool and wash cylinders
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well rvith kerosene and test with dial indicat-
ing gauge. If this does not show more than
one ha: or one thousands variation and the
piston fits with sufficient clearance, the job is
completed. If not, continue as above until
finished. ‘

Do not throw stones away because they
become cracked as they are still serviceable
in that condition. Stones should be dressed
down occasionally with the file to keep them
from glazing. Glazed stones will not cut
satisfactorily.

» ig. 4:9 . .
A Portéble Drill Stand o

Figure 48 illustrates a portable drill stand
designed to relieve the operator of the strain

when reconditioning cylinders. It can also
be used as a portable drill press. When used

+ with above mentioned tool be sure to get the

double universal drive handle and drill chuck
attachment as shown. This attachment will
allow you to work in No. 4 cylinder next
to the dash. The handle on the stand reverse
allows the operator to work from either side.

" bushing is not screwed

- GRINDER SALES CO.
| 10 wEaT ronn et SATRo N
| P W mm S aTo LTI %
18% Extended

Fz'g. 49
Piston Fitting Feelers

Figure 49 illustrates a specially designed set
of feeler gauges for piston work. The blades
are 9”7 long and contain .8 blades in number
from .002 to .015. - Extra blades can be pur-
chased if required.

Champion Ford Spark Plug

In Fig: 50 is shown a cross section of the

Champion Ford Spark Plug furnished as -

regular equipment in Ford cars and Fordson
tractors, and sold by all Ford dealers for
service. .

The insulator of this
plug is so designed that
at the firing end it has
a comparatively sharp
edge which burns clean
at all times and at the
same time, its construc-
tion is such that the
heat can readily travel
down the insulator.

When this plug is
taken apart for clean-
ing, care should be used
in  re-assembling it to
see that the gaskets are
in place and that the

down ‘too tight. It
should be screwed down
reasonably tight, but
not ~dead tight. - The
gap between the -elec-
trodes should be set at
about -30/1000 of an
inch.or 1/32 inch. -

Fig. 50

It is not necessary to use pliers on theknurl
nut to make a tight connection; the nut can
be screwed down with the fingers and then
the cable moved with the nut slightly and it
will be sufficiently tight to carry the current.
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" up under the strain.

Good Wrenches

Among the list of small tools the speed
wrenches hold first place. Suitable wrenches
save more time and help to turn out better

work than almost any other tool or combina-

tion of tools. They are important because
they are used in practically every repair
operation from morning until night, day in and
day out. They are also subject to more
abuse than any other piece of equipment, and
it is due to this that we have spent consid-
erable time experimenting with wrenches of
different manufacture with an end in view of
getting & wrench which would meet our re-

quirements and stand up under the excessive:

abuse meted out by repair men, and we must
admit that to a certain extent we have failed
to obtain a wrench which would stand up
under this abuse. However, there are good
speed wrenches on ‘the. market which will
stand up for a considerable length of time if
given reasonable care by the mechanics.
Then, of course, these wrenches are backed
by the manufacturers who absolutely guar-
antee that should any wrench prove in any
way defective, they will replace it free of
charge. However, this guarantee does not
cover wrenches broken through. abuse which
we feel causes 909, of breakage in wrenches.
Speed wrenches themselves are not intended
as tightening wrenches, and where any heavy
tightening is to be made it is necessary to get
a socket wrench with sufficient stock to stand

type do not require so much stock as some of
the heavier wrenches, and the manufacturers
have invariably cut this stock down in order
to make them accessible in tight corners.
When a nut has been drawn up tight there is
very little advantage to be gained by giving
it the extra heave which is so often injurious
to the wrench. - This extra heave which is
often given the nut does nothing more than
practically ruin the threads of a nut, or
stretch the bolt. When you have a metal to
metal contact under a nut you cannot do any
more than either stretch the bolt or the
threads of the nut.” The illustration on the
preceding page was loaned to us by courtesy
of Frank Mossberg Company, and illustrates
their complete line of wrenches in a very out-
standing manner. By referring to this illus-
tration you can determine just what size
wrenches are needed for the different bolts
and nuts on the car.

Wrenches of the 34§ inch

New Steel Tractor Vi .5 = ’ssess
Many Advantag:.

Chromium silicon alloy steei walves are
being used as standard equipment in the
. . Fordson tractor
ey (see Fig. 51). This
type of valve is
particularly  desir-
able in a heavy
duty type of engine
- such as the Fordson,

since the conditions

of service produce

much higher tem-
i peratures in cylin-
. ders.

" “The principal ad-

vantages of the new

type valve are:

Practically
Eliminates Oxida-
tion—The chro-
mium silicon alloy
steel prevents warp-
ing of the' valves.
It - also  reduces
‘oxidation or scaling
to a minimum,
thereby - preventing
pitting -or breaking
off of valve heads.

Longer Life—
Valvesareheat treat-

: ed, hardened and
ground This prevents any wear on the end of
the stem by coming in contact with the tappet
and also reduces wear to a minimum between
valve stem and guide bushing, which makes for
better carburetion as it reduces a1r leakage
at this point.

Easily Removed and Installed — The
valve spring being held in a compressed posi-
tion by a steel seat which is locked in position

Fig. 51

by a split collar.: (See “A” and “B,” Fig. 51.)

Eliminates the use of a pin at this point which
has to be lined up with a hole in the valve stem.

Less Frequent Valve Grinding — The
new design valve being made of ‘chromium
silicon alloy steel is considerably harder than
the old type valve and consequently does not
require as frequent grinding. Owing to its
hardness the new valve forms and maintains
an ideal seat in the cast iron cylinder block,
which is a considerable factor in maintaining

~ good compression.
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ir « -«tions for Charging Batteries Shipped Dry

(Continued from page 51, December, 1924, Service Bulletin)

CThr ooostQ-Lite - Green Seal batteries

N

are delivered from the factory completely

- awstintied  without electrolyte and, in this

condition, may be stored at least a year if the
following precautions are observed:
On receipt ascertain whether the vents are

securely inserted, and then be sure that they -

remain so until the cells are to be filled with
electrolyte.

Store Dbatteries in an ordinarily humid
atmosphere, shielded from direct sunlight.

Avoid storing in abnormally dry room near.

heating plant or suction ducts.

TO PREPARE BATTERY FOR USE

1. Prepare  sufficient chemically .pure
electrolyte (dilute sulphuric acid) having an
acid density of 1.300 specific gravity (33.5°
Baume). If during the mixing considerable
heat is evolved, allow electrolyte to cool down
to 90 degrees Fahrenheit (32 degrees Centi-
grade). Never pour electrolyte that is warmer
than 90° F. (32° C.) into cells.

When mixing electrolyte. DO NOT ADD
WATER TO THE ACID but ADD ACID
TO THE WATER SLOWLY. .

2. Within 15 minutes from the time the
vents are removed fill all cells to the bottom of
vent openings with the electrolyte prepared as
per Section 1, above.

3. Allow the electrolyte to remain in the

cells, not less than one hour. At'the end of this.
- time, should the electrolyte level recede below

the tops of the separators, add enough electro-
lyte to bring level at least 14 inch (13 mm.)
above separators. If the temperature in the
cells does nor rise above 100° F. (37.8° C.),
proceed immediately (before two hours have

" elapsed) with the Initial Charging Operation

as per (Section 4). If the temperature remains
above 100° F, (37.8° C.) allow the battery to
stand wuntil the electrolyte cools down to
100° F. (37.8° C.) then proceed immediately
with the charge. It is important that the acid
does not stand in the cells for more than two
hours, unless it is necessary to allow the acid

_ to cool.

4. Initial Charging Operation. _

- Place the battery on-charge at the ampere
rate given in the table. This ampere rate may
be found by noting the type of plate indicated
in the brand on the side of the box.

For example, a battery box brand such
as “611 RHN” indicates a 6-volt battery, 11
plates per cell, made up of the RHN type of
plate. From the table, the initial charging rate
for this particular battery is 6 amperes as.is

found in the column headed “RHN’’ and on
the same line with ‘“11’’ in the column headed
‘“Plates per Cell,”” or ‘127 SHC” indicates 12
volts, 7 plates per cell and “SHC” type of
plate. The charging rate is found in the table
to be 4 amperes.

INITIAL CHARGE, 52 HOURS
‘ Type of Plate

Plate .

gelrl AHS WHN|RHN| SHC|BHN| JFN | GM | CLN| KPN
e
f A NN DUV TS PRI PRMPE RUNRRD N VX1 SIS BN
5 2 2 2513 oo

7 3 3 3.5 4 5
9 -4 4 5 5 7

11 5 5 6 7 9
13 6 6 75| 8 10.5
15 7 7 9 9.5 12
17 Foo i 10 11 o
19 9 9 11 12 ..., | N P P

The total initial charge must be for ﬁfty two -

(52) hours, but at no time permit the electro-
lyte temperature to rise above 115 °F. (46 °C.).
Ifthetemperature should reach 115 °F. (46 °C.),
discontinue the charge and allow the electro-

lyte: to cool, but be sure that the total of -

fifty-two hours actual charging at the ampere
rate specified is completed.

5.. The electrolyte density at the end of the
fifty-two (52) hour charge should be near 1.200
specific gravity. A variation between 1.285and
1.300 is permissible. If, after fifty (50) hours of
the initial charge, the electrolyte density of
any of the cells is outside these limits, adjust-
ment should be begun while still charging. For
those cells in which the density is heavier than
1.300 specific gravity replace some of the
electrolyte with distilled water. In those cells
where the density is lighter than 1.285 specific

. gravity replace some of the electrolyte with

previously prepared electrolyte of density not
heavier than 1.400 specific gravity. Wait until
the cells have charged one hour before taking
readings to determine the effect of adjustment,
which if not accomplished should be attempted

again as before. Practice will enable the atten- -

dant toestimate theamountofelectrolyteneces-
sary to replace in order to accomplish the pro-
per density desired at the end of Initial Charge.
6. . The average fully charged cell voltage
taken when the battery is still on charge,

usually falls between:

2.5 and 2.7 Volts at ‘80°F. (26.7° C.) Temperature.
2.4 and 2.6 ' Volts at '100° F. (37.8° C.) Temperature.
2.35 and 2.55 Volts at 120° F. (48.9° C.) Temperature.

7. At the end of the fifty-two (52) hour
charge if all conditions are normal, replace the
vents, wash all exterior surfaces with clean
water and dry quickly. The battery is then
ready for serv1ce ,
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Change in Camshaft

’ CLEARANCE DECRFASES 200 CLEARANCE DECREASES FEOM

valve lifter adjust’ screw
and valve should be set at 703

to .004 with the engine ~ld

J3°

1o
OOZ TC.000 IN THIS DISTANCE ™22 005 70.000 IN THIS DISTANCE
HE

at the point indicated by the
timing marks, but this clear-
ance may be set at any
" point on the heel of the
cam if desirable, which is not

the case with the old style
cam, flywheel and driving
ring. The wheel of the new
cam 1is concentric, that is,
there is .005” clearance all

, ETTING EOINT SETTING POINT
QLD CANMSHAFT NEW CAMSHAET around the back of the cam
: - instead of .005" on the heel
Fig. 52 ‘ Fig. 53 s »
tapering to .002” at the be-
\«15‘ 15"7« ginning of the concentric valve
1% £ setting arcs as on the old style

cam. The markings on the
new flywheel and clutch ring
for setting - valve clearance
with .the new style camshaft
are similar except that they
are now further from the dead
centerline, being 40 degrees

CLUTCH BING MIARKING CLUTCH RING 1TARKING. instead of 15 degrees, and
. .0‘_0_54/.‘1‘:’_/1@157' W also being much more con-
Fig. 54 - Fig. 55 cisely designated. The dead

centers are marked D. C. and

The shape of the cam has been changed in

- such a way that the valve is lifted from its seat

slowly, then rapidly lifted to the wide open
position, dropped rapidly to within a short
distance of the seat then lowered slowly onto
the seat. ‘The design gives a much quieter
action to the opening and closing of the valves,
as by far the greater part of so-called tappet
noise is caused by the valve being raised
abruptly and dropped sharply upon the valve
seat. ' »

The latest design camshaft may be identified
bytheletter ‘B’ stampedon ‘
the frontend. Seé Fig. 56.

The tappet setting posi-
tion on the cam is changed. -
Figs. 52 and 53 show the
setting arcs and clearances
on both the new and old ,
style camshafts. Fig. 56
With the new camshaft, the tappet clear-
ance is set at .004 instead of .002 minimum as
formerly.  With the new camshaft, flywheel
and clutch driving ring, the gap between the

the inlet and exhaust points
for setting are identified with an I & E respec-
tively. - See Figs. 54 and 55.

The parts affected by this change, i.e., the
camshaft, flywheel and clutch driving ring,
are all interchangeable.” When a new style
camshaft is used with an old style flywheel
and clutch driving ring, set the clearance at
.002 to .003 at the place indicated by the
markings on the old style clutch ring the same
as with the old style camshaft. If a new style
flywheel and clutch ring are used with an oid
style camshaft, the new setting marks will
give proper operation with .002 to .003
clearances. It- is inadvisable, however, to
assemble an engine with this latter combina-
tion of parts as the new style camshaft
gives much better and quieter engine
performance.

It is also inadvisable to assemble the two
different styles of clutch ring and flywheel as
the mixing of the different markings would be
very confusing. o

|




