Ford

SERVICE

ey

Detailed Instructions for
Servicing Ford Cars

PRICE $230

Published by

W(GWW

DETROIT, MICHIGAN, U. S A.



Contents

PAGE
Foreword. ....... ... .. . . . . . . . iii
Essentials of good service........... T iX

Ideal shop layout for average sizedealer. . . ... ... .. ... X
Essential shop equipment. . .. ... ... ... ... . ... . ... Xi
The partsdepartment.. . .......................... xiii
An attractive partsdepartment. . ................... Xiv
Service follow-upsystem. . ...................... ... XV
CHAPTER |
Disassembling thecar........... ... ... ... ... .... 1
CHAPTER 11
Assembling thecar.......... ... ... .. ... ... ... 21
CHAPTER III
Complete engine and transmission overhaul. . ... ... .. 50
CHAPTER IV
Valve grinding and carbon removal.................. 91
CHAPTER V
Taking up connecting rod bearings. . ................ 97
CHAPTER VI
Fitting pistonsand rings. .. ....... ... ... ......... 102
CHAPTER VII
Takingup main bearings. .................. ... .... 110
CHAPTER VIII
Correcting noisy timegears......................... 114
CHAPTER I X
Installing new camshaft bearings.................... 122
CHAPTER X
Cleaning theail line............. ... ... ... .... ... 128
CHAPTER XI
Stopping oil leak at front end of crankshaft.......... 129
CHAPTER XII
Installing transmission bands (old design)............ 131

v




vi CONTENTS—Continued

CHAPTER XIII PAGE
Installing transmission bands (new design). . ................. 136
CHAPTER XIV
Replacing transmission clutch spring. ............ooviiiaas, 139
CHAPTER XV
Overhaulingrear axle.......ovviin it it ii s 141
CHAPTER XVI
Stopping oil leak at rear wheel.. ........... ... oo, 155
CHAPTER XVII
Changing rear radius rods. ..« oo vi it i i ittt i i e e 158
CHAPTER XVIII
Changing rear SPring. .+« ovvveiet i e enrinnranennanens 161
CHAPTER XIX
Front axle assembly overhaul............. ..o, 163
CHAPTER XX
Changing front Spring. ...« coviiii it i i ei s 170
CHAPTER XXI
Rebushing springsand perches..........oviiiiiiiiiiiiians, 172
CHAPTER XXII
Changing front radiusrods. .. ... ..o ii it i i i e 173
CHAPTER XXIII
Changingfrontaxle, . ....... .. ... i, 174
CHAPITER XXV
Replacing front hub bearing cup and bearing................. 175
CHAPTER XXV
Steeringgearoverhaul . ........ ... ... .. i e 177
CHAPTER XXVI
Repairing theradiator............ ... i 184
CHAPTER XXVII
Carburetor overhaul. ... ... ... ... . . i 206
CHAPTER XXVIII
Installing new bendix shaft or spring. .. ......... .. .. ... ... 212
CHAPTER XXIX
Generatoroverhaul ........... ... e 215




CONTENTS- Cont i nued vii

CHAPTER XXXI PAGE
Tracing car troubles— Engine failstostart. . ................. 231

CHAPTER XXXII
Misfiring (missing) caused by trouble in ignition system, valves,

or fuel SysStem. .. ..o e i i e e s 237
CHAPTER XXXI1II
Backfiring. ...cvoveinin i e e 242
CHAPTER XXXIV
ENgineknocks. .. ..o e e 244
CHAPTER XXXV
Clutchtroubles. . ... i i i ir i ennene 246
CHAPTER XXXVI
Tracing troublein thegenerator.. . .............. ... ... oot 249
CHAPTER XXXVII
Tracing troublein the starting motor.. .................. ..., 253
CHAPTER XXXVIII
Tracing trouble in thelightingsystem. ...................... 254
CHAPTER XXXIX
Tracing trouble in the charging circuit.. ....ovvvivi i, 256
CHAPTER XL
Horn falstosound.............. e 258
CHAPTER XLI
BatteryCare. ... oo e e e 260

CHAPTER XLII
Servicing theimproved car.. ..o vv v iiiii i iiiii i iiaia i nans 262







FORD SERVICE iX

ESSENTIALS OF GOOD SERVICE

The performance of high grade service work isa vital factor in the
development of a successful repair business, in fact it is the only safe
foundation on which business of this character can be established.

High grade service advertises the business standards of the dealer.
I't inspires confidence in customers, and customer satisfaction is the
forerunner of business growth.

The elements of high grade service are:

A sincere desire on the part of the automobile dealer or service
station to serve car owners so efficiently that they will derive
the maximum satisfaction from their investment.

Prompt, courteousand intelligent attention to customers' wants.

Skilled mechanics; men who are specialists in promptly diag-
nosing and correcting car troubles.

A clean, well laid out repair shop, provided with modern
service equipment.

A well arranged parts department carrying a complete stock
of parts and supervised by a parts salesman who knows stock
and appreciates the value of courtesy and salesmanship.

Too much importance cannot be attached to the employment of
competent mechanics, as the quality of their workmanship governs
the satisfaction of the customer to a large extent.

A clean, well laid out repair shop provided with modern service
equipment is essential to the performance of good service. Modern
service equipment not only saves time in performing the various repair
operations, but it improves the accuracy of the work. New tools and
measuring devices which are now available permit the mechanic to
work to limits which practically approach manufacturing standards.

In Fig. 1isshown an idea shop layout for the average size dealer.
The equipment is conveniently grouped and so arranged that as the
work progresses through the shop each repair operation is performed
initsregular order.

A feature of thislayout isthe comparatively small amount of fioor
space used, the entire layout requiring only 23 x 40’, thus making it
adaptable for practically any type of building.

The procedure followed when a car is brought in for major repair
work isto first assign the car to a section of the shop set aside for re-
pair jobs. The assembly to be overhauled is then removed from the
car and by means of chain falls and an overhead track it isdelivered to
the wash tank for cleaning. After the cleaning operation it is trans-
ferredtothestand or repair bench on which the work isto be performed.

When the overhaul work is completed the assembly is returned by
means of the overhead track to the car from.which it, was removed.
It isthen installed in the car and the job is completed.
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Essential Shop Equipment

Engine and Transmission Division

Babbitt furnace
Babbitting fixture

Bending irons . . . . . . . For aligning connecting rods and pedals
Boring machine . . . . . . For main bearings.

Burnishing in machine

Bushing drivers . . . . . . For camshaft, piston pin, and transmis-

sion bushings.

Bushing reaming machine . . For transmission bushings.

Camshaft driver

Camshaft puller

Crankcase aligning jig

Crankshaft turning bar

Cylinder gauge

Cylinder hone

Cylinder reboring machine

Drill press. . . . . . . « . For usewith cylinder reboring machine.

Engine lifting hooks

Engine stand

Gear drivers and pullers . . . For transmission, also large and small
time gears.

Piston clamp

Piston and connecting rod alignor

Transmission holding fixture

Transmission band relining machine

Front and Rear Axle Division

Axle stand

Bearing cupinserter. . . . . For front hub bearing cups.
Bendingiron. . . . . . . . For aligning front axle.

Bushing drivers. . . . . . . For spring, perch, drive shaft, and spin-

dle body bushings.
Front end lifting hooks

Rear end lifting hooks
Pinion gear puller
Sleeve puller and inserter . . For drive shaft and axle roller bearing

sleeves.
Wheel alignor
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Carburetor Division

Carburetor repair tools

Battery Division

Battery recharging outfit including tools

Electrical Division

Electric test stand including tools
Coil tester

M agnet tester

Magnet gap gauge

Radiator Division
See pages 189 and 190 for radiator repair tools

Miscellaneous
Arbor press
Bendingiron. . . . . . . . For aligning head lamps,
Car covers
Chain falls
Electric drill
Grinder
Straightening press with dial indicator
Surface plate.
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THE PARTS DEPARTMENT

A clean well arranged stock room gives a lasting impression of good
service. In fact the old adage that “Goods well displayed are half
sold’’, is particularly applicable to parts and accessories.

The parts department can be made a splendid advertisement of the
dealer’s ability to render prompt service, consequently it should be
located at the front of the building adjacent to the showroom, where
parts can be effectively displayed. If possible the stock room should
be located to provide convenient service to the dealer’s repair shop, as
the despatch with which material is furnished the dealer’s mechanics
has a relative bearing on the profits earned in the repair department.

With a well kept stock room, it is important that the parts man in
charge present a neat appearance. The dealer’s customers come in
contact with the parts and -service department more frequently than
with any other branch of the business. Consequently, the dealer should
be represented by cleanly attired men, capable of meeting and serving
the trade in a manner that will inspire confidence. The courtesy and
promptness of the parts man indicates that the entire organization is
interested in the customer’s welfare.

One of the most important duties of the parts salesman is to know
what parts are required to perform each repair job and to diplomatically
convey this information to the customer. For example when a cus-
tomer purchases a front spring, the parts salesman should point out
the advisability of installing a new front spring pad as well as new
spring perch bushings; new spring hangers may also be required. The
purchase of new pistons suggests the purchase of piston rings, piston
pins and possibly a new cylinder head gasket or crankcase lower cover
gasket are required.

In addition to increasing parts sales, suggestions of this kind are
valuable to the customer as it eliminates the necessity of having to
make a second trip for the material and insures his receiving the max-
imum amount of service from the parts installed.

The average quantity of parts sold per car in the dealer’s locality
should determine the amount of stock to be carried. As all parts do
not move with the same regularity each month, it is usually necessary
for the dealer to maintain an inventory representing approximately a
90 day turnover. Care must be taken not to allow the parts stock to
become depleted. This condition means not only a loss of revenue
from parts sales, but also a loss of goodwill on the part of customers
who are obliged to wait until replacement parts are obtained from the
factory. It means the additional and unnecessary expense of a rush
shipment from the factory. ‘

A thorough check should be made monthly of every part regularly
sold for service and replenishment made accordingly, consideration
being given to seasonal demands.

Steel storage bins can be used advantageously, particularly where
space is limited. In addition to presenting a more attractive appear-
ance, the stock can be more readily checked and maintained than is
ordinarily possible with wooden box systems. The parts bins should be
placed back to back in double rows and arranged at a right angle to the
customer’s counter. The height of the bins should not be over 7 feet.
All aisles should be at least 3 feet in width if space will permit.
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SERVICE FOLLOW-UP SYSTEM

That the advantages derived from the proper use of service follow-
up systems are being recognized, is evidenced by the increasing number
of dealers who have installed systems of this kind, with profitable
results.

There are several satisfactory systems which may be employed, from
the simple card record in a box to the elaborate visible record housed
in metal cabinets.

While the highly developed costly system can be profitably used
by the dealer who has a sufficient volume of business, good judgment
must always be exercised to prevent an over-investment in system by
smaller dealers. '

No follow-up system, however, is self-actuating; each requires a
certain definite amount of WORK to become effectual.

The purpose of the service follow-up system is to enroll the names
of the dealer’s customers, as well as all Ford owners living within a
reasonable distance, or within the dealer’s natural trade area, so that
contact can be maintained with them through personal visits, telephone
calls and frequent letters of solicitation. The service follow-up is the
key to the dealer’s service market as it constitutes a record of prospects
for the future sale of Ford parts, repair labor, accessories, gas, oil and
other commodities and eventually another Ford car, truck or Fordson
tractor.

When completed all repair orders should be computed, showing the
total amount of the bill for labor and parts. Before filing the orders
they should be routed to some definite person in the office designated
to make entries on the service card record. This is particularly impor-
tant, for unless some employee is held to strict accountability for the
maintenance of the follow-up system, it is likely to be slighted, with
the result that it will eventually become useless.

All entries on the service card should show date, repair order num-
ber and the amount of repair work performed, in dollars and cents.

There are some small service jobs performed on cars where no re-
pair order is issued due to the small amount: involved; in such cases
job tickets should be issued and postings made on the service cards from
them. )

Dealers will find a service record of great value in keeping the shop
working to capacity during dull periods. Service follow-up cards assist
the service floor man to sell a repair job to the customer on the basis of
past experience.

A service follow-up properly used keeps the dealer in contact with
his customers. It shows him how many service customers are lost and
the reason for each case of customer dissatisfaction. It shows whether
or not his service is satisfactory and suggests the changes which are
necessary to improve it.

Operation of Service Follow-up System

When a new car is sold, the following data should be noted on
the service follow-up card (Figs. 3 and 4 show a front and back view
of this card).
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of high grade machinery requires a certain amount of attention, if
it is to continue to operate satisfactorily for an indefinite period.
Accordingly, it will be to your interest to carefully study the Ford
manual containing instructions on the care and operation of Ford cars,
in order that you may be generally familiar with the mechanism of
the car.

In driving a new car the following points of care are of particular
importance: Do not drive over 20 miles per hour for the first 500 miles.
Change the oil in the crankcase at the end of the first 400 miles and
every 750 miles thereafter, except during cold weather, when it is
advisable to change oil every 500 miles.

Keep car well oiled and greased throughout.

Have adjustments made as soon as possible after need for them
is noticed.

~ Drain and refill radiator frequently, especially while your car is
new. Have the battery inspected every two weeks and fresh distilled
water added. Keep all bolts and nuts properly tightened.

We invite you to take advantage of our thirty-day free inspection
and adjustment service, and suggest that you drive your car into our
service station every ten days during this period. This will insure your
receiving maximum service from your car at the minimum of expense.

The knowledge and skill of our mechanics is at your service at
all times, and we want you to always consider our service department
the proper home for your Ford car.

May we have an opportunity to show our appreciation of your
patronage?

READY MOTOR COMPANY

A signal is placed on service card for follow-up ten days followmg
date of sale.

When service card comes up for attention 10 days after delivery,
the salesman who sold the car is advised on his daily report sheet to
make a personal call on the purchaser to see how he or she is getting
along, and incidentally to pick up any possible prospects. Result of call
as reported by salesman is noted on service card, and a signal is placed
on card for follow-up 30 days after date of salesman’s call. (If the cus-
tomer calls before the expiration of the 30 days, move the signal ahead
for follow-up 30 days from date of his visit.)

Thirty days after salesman’s call, or customer’s visit, the service
card will turn up and a letter carrying signature of the service manager
should be written along the following lines:

“My dear Mr. (Miss or Mrs.):

You have been using your car for about ... days and we are in-
terested in knowing if it meets with your expectations. If there is any
way in which we can be of service to you, we want you to know that
we are always ready and willing to assist you.

We would suggest that you brmg your car into our service station
and allow our battery man to examine the water level in your battery.
There will be no charge for this service.

READY MOTOR COMPANY
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Signal is then placed on service card for follow-up 30 days from date
of letter. Should the customer call before the expiration of the 30 days,
simply move the signal ahead for follow-up 30 days from date of his visit.

Thirty days after date of letter, or customer’s visit, service card will
again turn up and a letter or post card, signed by the service manager,
should be mailed to the following effect.

“My dear Mr, (Mrs. or Miss):

If there is anything we can do to make your car a source of more
pleasure or more comfort to you, please remember we are always ready
to cheerfully serve you.

Have you had the water level in your battery examined recently?
If not, we suggest that you drive your car into our service station and
let us attend to it for you. *

Yours for better service.

§EADY MOTOR COMPANY
Y e i

Signal is placed on service card for follow-up seven days before the
" expiration of three months from date of purchase of car.

On this day service card will turn up. If the purchaser has not
been in recently, a letter, signed by the serv1ce manager, should be
written similar to the following:

“My dear Mr. (Miss or Mrs.):

‘“As you have had your car in operation about three months we
would suggest that you bring it to our service station and allow our
mechanics to inspect it and make any necessary adjustments

‘““There will be no charge to you for this work, which i isa part of our
service to customers.

“Assuring you that we desire to accord real Ford service at all

times, we remain, Very truly yours,

READY MOTOR COMPANY
BY. i e e »

The owner should now be considered a prospect for service work,
and the service card carried under a separate index, operated by months
and days—12 dividers being used to designate months. The file is
now used as a mailing list, record of service work and to see which
customers it is necessary to follow by reason of their not coming in for
service—the latter the most important function of the file.

All repair orders are entered on service cards each day by clerk who
notes R. O. number, date, and dollars and cents amount in space pro-
vided. After entry is made, a signal is placed on service card on date of
repair order entry, and filed under the month designated for follow-up,
(either 60 or 90 days hence, as desired).

As stated in the foregoing, it is essential that the service follow-up
be conducted in a regular and systematic manner. Good results can-
not be obtained from a system which is handled haphazardly. The
usual practice in larger dealerships is to have the service file clerk
examine and pull all service cards from file on the date they are sched-
uled for follow-up and place them on service manager’s desk who will
dictate the type of follow-up to be employed. Smaller dealers usually
make a practice of dividing the alphabet into four sections, and pulling
each section once a week. A letter should be written by the service
manager to the customer, along the following lines:
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“My dear Mr. (Miss or Mrs.):

It has been two months since your car was in our shop. No doubt
the reason we have not seen you is because your car is giving good
service.

Possibly you would like to have one of our mechanics check your
car for you to insure satisfactory future operation. A call on (Glendale
1000) will put us into immediate action for you.

READY MOTOR COMPANY

If no response is received, the owner should be called on the phone
or a personal call made. The latter is preferable.

Service card is held on service manager’s desk and follow-ups made
until the owner comes in for service, when card is placed back in file.
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(g) . :move -... 1 and No. 4 pistons by pushing them up in cylinder
until bottom ring clears top of cylinder. Pistons can then be
withdrawn (See Fig. 238).

(h) Turn engine over half a turn with starting crank; this will
bring No. 2 and No. 3 connecting rod caps in position so they
can be removed and the pistons withdrawn. -

400 After withdrawing pistons, the cylinder bores should be in-
spected for being scored, tapered or out of round.

401 The pistons should next be inspected for scores, leaks and wear.
A piston, if not too badly scored can be dressed off with a mill file.
This practice, however, is not recommended unless the mechanic is
skilled in the use of a file. As a general rule it is better to install a
new piston.

402 Leaks in pistons can be found by pouring about 1” of gasoline
into the interior of the piston, after piston rings have been removed
with a ring extractor as shown in Fig. 239, and the oil wiped out of
the grooves. If there is a leak, the gasoline will seep through.

403 Pistons can be checked for wear by inserting them into cylinders
and measuring the clearance between piston and cylinder wall (See
“A” Fig. 240). Thickness gauges (feelers, See Fig. 166) can be used
for this purpose. If there is more than .006” clearance, the old

r >ving the piston pin and con-
necung rou as uesaiveua w rai. 413 and new oversize pistons in-
stalled.

404 New pistons are fitted with .003” to .004” clearance between
piston and cylinder wall. When checking pistons, the feelers should
be tried at several points between the piston and cylinder bore.
especially around sides of the two oil pockets on the pistons (See
“B” Fig. 240). Pistons can be checked for being out of round by
inserting the feeler between piston and cylinder and holding the
feeler stationary while the piston is turned and checked a quarter
of a turn at a time. If the piston shows out of round, remove
piston and lightly tap it with a rawhide mallet on the greatest
diameter of the skirt, to true it up.

405 When installing new pistons, select pistons which will insure all
four of them being approximately the same weight. This can be
done by weighing the pistons on a scale as shown in Fig. 241.

406 Before installing the old pins and rods in the new pistons they
should be checked for wear and alignment.

407 Piston pins are checked for wear by measuring the diameter of
the pin with micrometers. The diameter of new piston pins is
.740
.741; if the old pin is worn down .001” or more below =~ : low limit
a new pin should be installed.

408 Piston pins are fitted and installed as described in Pars. 415 and
418.
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