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The battery, charging and starting systems are all inter-related to
each other, and each must perform its individual function to insure
the complete system works properly.

The starter depends on the battery to supply the necessary power
to crank the engine, and the battery depends on the charging system
to keep it at peak performance to supply electrical energy not only
to the starter, but to the ignition system and accessories.

A failure in any one system sooner or later leads to perhaps the
most irritating of all automotive problems—‘“failure to start”. Dead
or low charged batteries, excessive use of water by the battery, slow
cranking speeds, extreme headlight dimming on idle, ammeter or
indicator lights showing little or no charge are all signs that a problem
exists which should be found and corrected.

Periodic service can usually prevent a “failure to start”, but if
it does occur, the best procedure to follow is to trace the cause in a
systematic diagnosis procedure as recommended in this article.

THE BATTERY

The battery is the heart of the electrical system, and is the logical place to
start when looking for conditions that might cause an electrical or starting
problem. This is especially true in cold weather, which has a great effect on
battery efficiency. A fully charged battery at 0° Fahrenheit performs at only
409, of the capacity of a fully charged battery at 80° Fahrenheit. See Figure 1.
It’s easy to see that a partially charged battery that “got by” during warm
weather is almost certain to cause trouble as the temperature drops.

100% CAPACITY

65% CAPACITY

L

40% CAPACITY

Figure 1-How Temperature Affects Battery Capacity



DIAGNOSIS AND TESTING

The best approach to troubleshooting battery problems is
to find out as much information about it as possible.

1. What is the battery complaint?

2. How long has the battery been in service (miles-
months)?

3. Is this the first incident of trouble? If not, how long
has the battery failed to perform satisfactorily?

4. Were any electrical units left on inadvertently for an
extended period?

What are the driving conditions?

6. If the battery failed previously, how was it charged
(amperes and hours)?

7. Has the regulator setting been checked against specifi-
cations?

VISUAL INSPECTION

The first step is a visual inspection of the battery. The top
must be clean and dry. If wet, dirty, or acid soaked there
will be a constant discharge of electricity. Note the level
of the electrolyte. If it is allowed to get below the top of
the plates and water is not added, permanent damage can
result and the battery can never be fully recharged. Check
the battery case for damage or signs of cracks. If seriously
damaged, it should be replaced. Also check the condition
of the battery cables. Loose, worn or corroded cables can
cause battery discharge.

o

CAPACITY TEST

The next and most important step is checking battery
capacity, which is the ability to furnish current and main-
tain minimum necessary voltage. If the battery passes
this test it is in satisfactory condition. However, it may
require some additional charging to bring it up to peak
performance. The test MUST be performed with the
BATTERY SOLUTION between 60° F and 100° F, since
temperature affects capacity. A high rate discharge tester,
such as a Battery-Starter tester with a carbon pile resistor
and a voltmeter is used to make the first part of the test.

Figure 2—Capacity Test Connections

SYSTEMS - Diagnosis and Testing

Figure 3—Battery Comparison

TEST CONNECTIONS

1. Connect the appropriate leads to the battery posts. (See
Figure 2.) Be sure the voltmeter clips are connected
DIRECTLY to the battery posts, and not to the heavy
tester clips.

2. Adjust the carbon pile resistor until the ammeter reads
3 times the ampere-hour rating of the battery. (A 45
ampere-hour battery should read 135 ampere load).

3. Hold for 15 seconds and note the voltage reading. Avoid
leaving the high discharge load on the battery more
than 15 seconds.

4. If the voltmeter reading is 9.6 volts or more, the battery
has good output capacity and should readily accept a
charge, if required. If the voltmeter reads less than
9.6 volts, additional charging is required. Follow the
procedure shown in the Battery Test Road Map, page 4.

SPECIFIC GRAVITY TEST

To complete the battery test, a hydrometer must be used
to test specific gravity. NOTE—An open circuit voltage
tester with probes to test individual cells must not be
used in place of the hydrometer on batteries that have a
completely sealed top. (Figure 3) The sealing compound
must not be pierced with test probes, as the holes will
cause battery self-discharge due to surface dirt, acid or
contamination.

CAUTION: A specific gravity test should never be used
by itself to determine if a battery is serviceable. The
capacity test must be made first. The specific gravity
test only indicates the strength of acid in the electro-
lyte and thus the degree of charge on the battery. Only
the capacity test actually tests the condition of the
battery to deliver current by putting a load on the
battery. Only a capacity test can detect internal short
circuits, excessive sulfation, and other types of
internal, mechanical, and chemical damage that affect
a battery’'s ability to deliver current. Such “old” or
deteriorated batteries may pass the hydrometer test,
but will soon become discharged again causing further
electrical problems.




. BATTERY, CHARGING, and STARTING

BATTERY TEST

CHECK FOR 4 BROKEN, LOOSE OR SLIPPING GENERATOR (OR ALTERNATOR ORIVE BELT),

INSPECT BATTERY, CABLES AND CHARGING SYSTEM WIRING FOR GOOD ELECTRICAL

CONTACT, CLEAN THE BATTERY TERMINALS AND TIGHTEN ALL CONMECTIONS AS MECESSARY
*

BATTERY CAPACITY TEST

I
VOLTAGE OVER 9.4

K SPECIFIC GRAVITY,
f:“:gms ngac TTERY, IF uuéw . zsn
OTHERWISE BATTERY IS

1
VOLTAGE LESS THAN 9.6

LESS THAN 50 POINTS
(0.050) BETWEEN CELLS

ADD WQ!‘ER IF NECESSARY AND ;i
'CHARGE BATTERY PER C’HAEGIN’O
SCHEDULE AND REPEAT CAPACITY 'FE&T

=l
MORE THAN 50 POINTS
0.050) BETWEEN CELLS

i
TOTAL VOLTAGE
LESS THAN 9.6

1
TOTAL VOLTAGE
MORE T

[Barrery is serviceasie |

IF THE OWNER HAS HAD PREVIOUS DIFFlCULI'I WITH THE
BATTERY RUNNING DOWN AND PAST HISTORY

DOES NOT INDICATE THAT THE PROBLEM 15 DUE TO EXCESSIVE
HIGHT DRIVING, EKCESSNE USE OF ACCESSORIES,

SHORT TRIPS OR EXTENDED PERICOS OF IDLE. THEN

ITI5 SUGGESTED THAT THE COMPLETE CHARGING

SYSTEM BE CHECKED

The hydrometer measures the degree of charge on each
cell by weighing the amount of acid in the electrolyte.
The electrolyte consists of water and acid, and the acid
is used up as the battery is discharged. When fully
charged, electrolyte at 80° F has a specific gravity of 1.280
times that of water. Figure 4 shows specific gravities for
various percents of discharge.

In reading a hydrometer, the barrel must be held verti-
cally with the fluid at eye level. Readings taken at sharp
angles usually are very inaccurate. Just the right amount
of fluid must be drawn up into the barrel, with the bulb
fully expanded to lift the float freely, so it neither touches
the sides, top nor bottom of the barrel. Always use a hydro-
meter kept clean with scap and water so the float will
not stick to the sides. The float should also be inspected
for cracks,which would allow acid to enter the air tight
float and make readings unreliable.

Also a temperature corrected hydrometer should be
used, because specific gravity is affected by temperature.
The standard is 80° F. The volume of acid expands when
heated and shrinks when cooled. For every 10° F ABOVE
80° F, four gravity points (.004) must be added to com-
pensate for expansion, and for every 10° F BELOW 80° F,
four gravity points (.004) must be subtracted to com-
pensate for contraction. Most hydrometers today include
this feature.

If water is added to facilitate a specific gravity reading,
or if the battery is in a low state of charge from a rapid
discharge such as prolonged cranking, the battery must
be charged until all the cells are gassing freely, before
taking a specific gravity reading. Otherwise the readings
will be unreliable.

BATTERY CHARGING

SLOW CHARGING is the only method which will fully charge
a battery. Slow charging should be at a rate of 1 ampere
for each positive plate per cell for a sufficient time to fully
charge the battery. The battery is fully charged when the
cells are all gassing freely and the specific gravity ceases
to rise for three successive readings taken hourly. It may
sometimes require more than 24 hours to fully charge a
battery, since badly sulphated batteries require more
charging time than normal batteries.

HIGH-RATE CHARGING can be accomplished with the battery
in the car. High-rate chargers cannot be expected to fully
charge batteries in an hour, but they do charge a battery
sufficiently to allow continued service commensurate with
its condition and state of charge. A high-rate charge should
always be followed by slow charging to bring the battery
up to full charge. High-rate chargers, can inflict irrepara-
ble damage on a battery if the safeguards provided by the
manufacturer are ignored or circumvented by the operator.
Therefore, the operating instructions issued by the manu-
facturer should be carefully followed.

STATE OF CHARGE

SPECIFIC GRAVITY

1.260-1.280 100% CHARGED
1.230-1.250 75% CHARGED
1.200—-1.220 50% CHARGED
1.170-1.190 25% CHARGED
1.140-1.160 VERY WEAK
1.110-1.130 DISCHARGED

Figure 4—Specific Gravities For Percents of chharge .

The charge rates and time schedules shown on page 5
are based on an average charge rate of 35 amps for the

|




1965 SHOP TIPS

TITLE

A-E-60 Acrylic Enamels
Air Conditioner Servicing .
Alternator Charging System

Automatic Transmission—
1966 Service Features

Brakes—Disc Broke Pedal Adjustment.

Bronco—Equipment Specifications,
Chassis & Power Train

Bronco—4 Wheel Drive Service . . . .
Bronco— 1966 Identification Plate
Bronco— 19646 Maintenance Schedule .
Bronco— 1966 Service Procedures

Bronco— 1966 Specifications &
Model Identification . . .

Bulbs—Removwal and Installation of
Interior Bulbs. . . ;

Comshaft Removal—401, 477, 534
CID Engines. .

Carburetor— Ford Single Burrel

Carburetor Icmg—‘l963 -64 N- Serues
Trucks i

Convertible Top Serwcmg

Crankshaft Qil Seal Replacemeni—
1952-65 Gas Engines :

Disc Brakes—1966 Service Features. ... ... ..

Distributor Cam Lubricant. . .

Distributor — 200 CID Engine
Specifications .

Drive Shafts—1966 Features.

D.5.0.—Heavy Truck Identification Tug

Econoline—1961-66 Identification Plates.

Econoline— 1966 Maint ce Schedule.
Econoline— 1966 Service Procedures. ... . .

Econoline— 1966 Specifications &
Model Identification .

Electrical System— 1966 Service Feulures Vo

Emergency Warning Flashers. .
Engines— 1966 Service Features. .
Engine Trouble Shooting. . . .

Fairlane—1966 GTA Sports Shift and
Cé Transmission

Fairlane—1966 Mai e Schedule.

ISSUE

January . ..
May-June

Januvary . ...

October. . .......

March-April

October . .
October. . .
December . .

. .September. ... . .
.. September . .

.. September. .

January . ..

November

-Marth-April . . . .

.. March-April
. July-August

July-August.
.October . .

.February

.February. ..
November . .
.May-June

December

. .September. ..
. September. .

. September. . .
October. . .
. October

October

.February.

. November .

Fairlane— 1946 Service Procedures.

Fairlane— 1966 Specifications &
Model Identification .

Falcon— 1966 Maintenance Schedule. . .
Falcon— 1966 Service Procedures. .
Falcon— 1966 Specifications &

Model Identification .

Falcon Club Wagon—Identification
Plates 1961-66. .

Falcon Club Wugon—T966 Mulnfenance

Schedule .

Falcon Club Wugon—l'?éé $erw:e
Procedures

Falcon Club Wugon—‘?éé Spemflccnons

& Model Identification .
Floor Safety Stand Placement.
Fog Lamp Blub Installation. ... .. .. ..
Ford—1966 Maintenance Schedule -
Ford— 1966 Service Procedures. . .

Ford—1966 Specifications &
Model Identification . i ol = o

Fuel Pump Diagnosis. o
Fuel System— 1966 Ser\ﬂce Feuiures

Headlight Alignment— 1945 Fords

Headlights—1965 Fairlane—
Removal & Installation. . . ..........

H.E.L.LP.—Two-Way Radio Plan. .
Hoisting Precautions

Hood Latch Inspection and Adjustment. .. .. ..

Hydraulic Tappet Valve Clearance
Adjustment Procedure. .. :

5
September. ... . ..

September. . ..

September. .
September . .

September

September . . .

December.

September. . . ..
September. . .

.. September. . ..

Januvary

.. October. ..

September

September. . .

.. September
. .November
.. Octaber

Januvary . . ..
.. January
March-April .

October. . . ..
.October. . .

July-August. ... . ..

YEARLY INDEX

TITLE
Identification Plates—1957-66

Passenger Cars.

Locking Differential Lubricant. .. ... ... . .....

Loctite Sealant.
Low Fuel Level Warmng Syslem Servicing

Mustang— 19646 Maintenance Schedule. . .

Mustang— 1966 Service Procedures. . ... . ...

Mustang— 1966 Specifications &
Model Identification. . . .

Pinched Secondary Wiring—1965
352 & 390 CID Engines........

Polyurethane Grease. ... .. ... ..

Positive Crankcase Ventilation
Maintenance .

Power Steering Hlssmg NOISE—
1965 Vehicles. :

Power Steering Pulnp Qil Leaks

Rear Axles— 1966 Service Features. .. ... ...
Rotunda Qil and Lubricants Chart. . . ... .. ...

Rear View Remote Control Mirror
Adjustments

Service Publications and Trnining
Aids From Ford . .

Solvent and Penelrahng Fluid

Spark Plug Usage—|963-65 240 & -

289 CID Engines. .

Spark Plug Usage—T?63 65 240 &

289 CID Engines
Spark Plug Servicing
Specifications— 1966 Revisions. .

Steering— 1966 Service Features. .

Suspension— 1966 Service Features. . .. ... ..

Tailgate—1966 Dual Action Tallcgle
Operation . . ;

Thermactor Operuhon & Ser\u:mg
Thunderbird— 1966 Maintenance Schedule

Thunderbird—1966 Service Procedures. . . . ..

Thunderbird—1966 Spec:ﬁcullons &
Model Identification. . . . .. %,

Tires— 1965 Low Profile. .. ......

Tires—1965 Recommended Pressures. . . .. ...

Trucks—General |dentification
Towing— 1965 Specifications. ... . ..

Trucks—1957-64 Transmission Codes

Trucks—1966 F-100-350 Maintenance
Schedule .

Trucks—1 966 F- 100 350 Serwce Prccedures
Trucks— 1966 F-100-350 Speaflcallons &

Model Identification. . . . . .

Trucks— 1966 500-1000 Malnlenonce
Schedule . o

Trucks— 1966 500-1000 Servrce
Procedures.

Trucks—1966 500- 1000 Speclfrcahans &
Model Identification .

Trucks— 1966 Light Truck Reference Chufi
Trucks—1957-66 Rear Axle Identification

Universal Joint Maintenance. .. ... ...........

Valve Rocker Arm Identification. ... ... .. ..
Valve Rocker Arm |dentification.. ... .. ... ...

Wheel Alignment—1965 Truck
Specifications. . s

Wheel Balancmg—\"ehldes Wlih
Disc Brakes.

Wheel Bearing End Play Ad]uslmen?—
Vehicles with Disc Brakes

Windshield—1965 Ford Glass Replacement.
Wire Wheel Covers—Installation. . .. ... ..

ISSUE

. .December.. ... ...

.November

March-April
July-August

. .September. . ... ..
.September. . ... ..

. .September. . ... .

. .November.... . ...
..February.........

o duly-August. oL

. July-Avgust. L
. .MNovember.... . ..

. October
.September. .. .. ..

. July-August. . . ...

..May-June. . ... ..
. .February

..October. . .......

. .November. ... ...
. .May-June
..November........
Speed ter System Diagnesis. . .. ... ... ... July-August.. .. . ..
..October. ........

October. . .......

..November..... . ..
..November........
. September
.September. ... ...

. .September. . .. ...
..February.........
.March-April

December

.. March-April

Trucks—1957-66 Engine Codes. . . .. ....... . December...... ..

December

September. . ... ..
.September. ... ...

. .September
. .September, .. ....
.. September

...September.......

.November
December

November

.October. . .......
.November.... .. ..

.March-April
. March-April




	Ford Shop Tips - Volume 4

	Copyright

	Number 1, January 1966
	Battery, Charging and Starting Systems - Diagnosis and Testing, 2-9
	Cooling System - Diagnosis and Testing, 10-11
	Bronco Towing and Lifting Instructions, 12
	Heater and Defroster - Diagnosis and Testing, 13
	Technical Service Briefs, 14-15
	Shop Tips 1965 Yearly Index, 16

	Number 2, February 1966
	Ignition System - Diagnosis and Testing, 2-7
	Fuel System - Diagnosis and Testing, 8-11
	Wind Noise Diagnosis Procedure, 12-13
	Technical Service Briefs, 14-15
	Cleaning Crankcase Ventilation Systems, 16

	Number 3, March 1966
	Engine Diagnosis and Testing, 2-16


	Number 4, April 1966
	Safety Checks - Part I - Brakes and Tires, 2-11

	New FoMoCo Hi-Lo Piston Rings - Application Guide and Installation Tips, 12-13

	Technical Service Briefs, 14-15

	Revised Ignition Timing Specifications, 16


	Number 5, May 1966
	Safety Checks - Part II - Suspension, Steering and Visibility, 2-13

	Technical Service Briefs, 14-15

	New Tinting Material, 16 

	Number 6, June 1966
	Vacation Checks and Services, 2-5
	Tires, 3
	Towing, 3-4
	Trailer Hitches, 5
	Auxiliary Spring Kits, 5
	Fan Belts, 5
	Cooling System, 5
	Electrical System, 5
	Engine,
  5
	 Rotunda 6000-Mile Oil Filter, 6
	High Performance Book, 6
	Technical Service Briefs, 7
	Cylinder Head Gasket Chart, 7
	Air Conditioning Checks, 8

	Number 7, July-August 1966
	Clutch Service, 2-5

	Cleaning and Inspection, 2

	Adjustments, 4


	Fairlane GT and GTA 4-V Carburetor, 6

	Technical Service Briefs, 7

	Muffler Application Guide, 8



	Button35: 


