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HEATH COMPANY PHONE DIRECTORY

The following telephone numbers are direct lines to the departments listed: 23

Kit orders and delivery information ...................... (616) 982-3411
Credit ..o e (616) 982-3561
ReplacementParts ..................... ... il (616) 982-3571
Technical Assistance:
R/C, Audio, and Electronic Organs .................. (616) 982-3310
Amateur Radio ........... ... ... . il (616) 982-3296
Test Equipment, Strobe Lights, Calculators,
Clocks, Weather Instruments . ....................... (616) 982-3315
Television ... ...t e (616) 982-3307
Automotive, Marine, Appliances,
Security, General Products .......................... {616) 982-3496

YOUR HEATHKIT 90-DAY FULL WARRANTY

During your first ninety (90) days of ownership, Heath Company will replace or repair free of charge — as soon as practical —
any parts which are defective, either in materials or workmanship. You can obtain parts directly from Heath Company by
writing us or telephoning us at (616) 982-3571. And we’ll pay shipping charges to get those parts to you — anywhere in the
world.

We warrant that, during the first ninety (90) days of ownership, our products, when correctly assembled, calibrated, adjusted,
and used in accordance with our printed instructions, will meet published specifications.

If a defective part or error in design has caused your Heathkit product to malfunction during the warranty period, through no
fault of yours, we will service it free upon delivery at your expense to the Heath factory, Benton Harbor, Michigan, or to any
Heathkit Electronic Center (units of Schlumberger Products Corporation), or through any of our authorized overseas dis-
tributors.

You will receive free consultation on any problem you might encounter in the assembly or use of your Heathkit product. Just
drop us a line or give us a call. Sorry, we cannot accept collect calls.

Our warranty, both express and implied, does not cover damage caused by use of corrosive solder, defective tools, incorrect
assembly, misuse, fire, customer-made modifications, flood or acts of God, nor does it include re-imbursement for customer
assembly or set-up time. The warranty covers only Heath products and is not extended to non-Heath allied equipment or
components used in conjunction with our products or uses of our products for purposes other than as advertised.

And if you are dissatisfied with our service — warranty or otherwise — or our products, write directly to our Director of
Customer Services, Heath Company, Benton Harbor, Michigan, 49022. Telephone (616) 982-3524. He’ll make certain your
problems receive immediate, personal attention.

HEATH COMPANY
‘BENTON HARBOR, MI. 49022
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INTRODUCTION

The Heathkit Model CM-1073 Automotive Tune-Up Meter is
an instrument which will aid in automotive engine trouble-
shooting and tune-up work. It is designed to be simple in
operation and requires no set-up time. The instrument is
actually three meters in one. It combines a distributor cam
Dwell Meter, an electronic Tachometer, and a Direct Current
Voltmeter in one package. The Dwell Meter readout is on
three meter scales: one scale each for 4, 3,and 6, and 8
cylinder engines. Each scale indicates the distributor point
dwell in degrees. The Tachometer has two ranges with a
meter scale for each range. The DC volts function has its
own scale.

Although the Automotive Tune-Up Meter is intended mainly
for use with automobile engines, it may also be used with
any four-cycle engine of 3 or more cylinders, which uses a
standard automotive type of ignition system.

The Solid-State circuitry is on one circuit board to simplify
assembly and reduce the chance of error. No internal
batteries or connections to an external power source are
necessary, as all operating power is obtained from the engine
under test. .

The Tune-Up Meter is housed in a rugged copolymer case
that is unaffected by water, oiis, gasoline and most acids. A
compartment in the front of the case provides a convenient
storage space for the test cable.

Refer to the “Kit Builders Guide” for complete information
on unpacking, parts identification, tools, wiring, soldering,
and step-by-step assembly procedures.

PARTS LIST

Check each part against the following list. Make a check (\/)
in the space provided as you identify each part. Any part
that is packed in an individual envelope with a part number
on it should be placed back in the envelope after you
identify it until it is called for in a step. Do not throw away

PARTS DESCRIPTION PART PRICE
Per Kit No. Each
RESISTORS
1/2-Watt _
A 2 100 € (brown-black- 13 10
) brown)
(v) 1 180 §, 5% (brown-gray- 1-112 .10
brown-gold)
() 1 1000  (brown-black-  1-9 10
red)
() 1 1200 2 (brown-red-red)  1-10 10
() 1 10 k§2 (brown-black- 1-20 .10
orange)
() 1 22 k2 (red-red- 1-22 .10
orange) _J

any packing materials until all parts are accounted for.

Refer to the inside back cover of the Manual for
“’Replacement Parts’’ information.
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PARTS  DESCRIPTION PART PRICE
: Per Kit No. Each
\
1-Watt
() 1 10 k82 (brown-black- 1-9-1
r orange)
Precision, 1% /
{«) 1 6600 £2 (6.6 k) 2-263
(=) 1 8500 £2 (8.5 k) 2-264
(7 1 12.2kQ 2-265
(=) 1 19.95 kQ 2-323
(-} 1 16 kQ2 2-267
(-~ 1 18 kQ 2-189
I ) 1 24 kQ 2-268
! () 1 36 kQ2 2-120
E (~) 1 48 k§) 2-269
Other Resistors
(— 1 100 Q thermistor 9-28
(-~ 1 1000 £ (1 k) control 11-87
(1 1 2000 £2 (2 k) control 10-200
CAPACITORS
(™ 1 500 uF electrolytic 25-199
(=) 1 .2 uF Mylar* 27-34
) 1 -39 uF Mylar 27-50
(~) 1 A7 uF Mylar 2761
DIODES
() 3 1TN191 diode {brown- 56-26
white-brown)
(r} 1 1N4149 diode 56-56
(~) 2 Reference diode 56-61
(stabistor)
{(7) 1 Zener diode 56-47 1.10
(~) 3 1N2071 diode 57-27 .50
TRANSISTORS NOTE: HEATH PART NUMBERS ARE STAMPED

|
| ON MOST DIODES.

NOTE: Transistors are marked for identification in one of / / /

the following four ways.

Part number

Type number. / 0 R/ / / /

Part number and type number.

PwN~

Part number with a type number other than the one
p listed.

() 3 2N3393 transistor 417-118 .40 ]___, OR/f
(A 2 X29A829 transistor 417-201 .50 é/ /

*DuPont Registered Trademark
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PARTS DESCRIPTION PART |
Per Kit . No.
SWITCHES
(«) 1 10-terminal rotary 63-552 ‘
switch *
(~) 1 12-terminal rotary 63-563 |
switch |
|
HARDWARE
() 2 6-32 x 3/8" screw 250-89
=} 2 #6 lockwasher 264-1
= 2 6-32 nut 252-3
(~) 2 Flat washer 253-10
=) 2 Large nut 252-7
) 2 #10 solder lug 259-5

The following hardware is included with the meter:

6-32 brass nut

#6 bronze lockwasher
10-32 brass nut

#10 flat washer

#10 lockwasher

NN A

{
{
{
{
(

PLASTIC PARTS

() 1 Red alligator clip 73-20 10
insulator

(~) 1 Black alligator clip 73-21 .10
insulator

(=) 1 Red insulator 73-34 .10

(~) 1 Test cable strain 75-30 10
relief

(=) 1 Instrument case 95-52 1.60

=) 1 Nut starter 490-5 .10
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PARTS DESCRIPTION PART

Per Kit No.
WIRE
=) 1 2-conductor cable 894
(-) 1 Calibration cable, 89-48

. with plug
(~) 1 Hookup wire 34459
MISCELLANEOUS
I 1 Choke 46-49
) 1 Circuit board 85-440-2
o) 1 Chassis 203-1582-2
(—} 2 Alligator clip 260-1
) 1 Meter 407-186
) 2 Knob bushing 455-50
{—) 2 Knob 462-264
) 1 Kit Builders Guide 597-308
() 1 Parts Order Form 597-260
) 1 Model number fabel
(~) 1 Blue and white label
(~¥ 1 Connections label
(«) 1 Manual (See front cover
for part number.)

() Solder (Additional 3’

rolls of solder, #331-6,
can be order for 15 cents
each.)

PRICE
Each

2.00

The prices in this Parts List apply only on purchases from
the Heath Company where shipment is to a U.S.A.
destination. Add 10% (minimum 25 cents) to the price when
ordering from a Heathkit Electronic Center to cover local
sales tax, postage, and handling. Outside the U.S.A., parts
and service are available from your local Heathkit source and
will reflect additional transportation, taxes, duties, and rates

of exchange.
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STEP-BY-STEP ASSEMBLY

Before starting to assemble this kit, read the Kit Builders
Guide for complete information on wiring, sotdering, and
step-by-step assembly procedures.

CIRCUIT BOARD ASSEMBLY

Position all parts as shown in the Pictorials. Follow the
instructions carefully, and read the entire step before
performing the operation. Use 1/2 watt resistors unless

directed otherwise in a step. Resistors will be called out by
the resistance value (in £, k), and by the color code for
coded resistors. Capacitors will be called out by the
capacitance value and type.

Perform each step in the order listed and complete each
Pictorial before proceeding to the next Pictorial. When the
circuit board is finished, set it aside until it is called for later
in the assembly instructions.

PART IDENTIFICATION
NUMBER DRAWING

START

The steps performed in this Pictorial are in this
' area of the circuit board.

FOR GOOD SOLDERED
CONNECTIONS, YOU MUST
KEEP THE SOLDERING
IRON TIP CLEAN...

WIPE IT OFTEN WITH A
DAMP SPONGE OR CLOTH.

Position the circuit board as shown in the
Identification Drawing and perform the

CONTINUE

N

/ (/Y 48 k2 1%, precision.
}

following steps in the area indicated by
the shaded portion of the Drawing.

(/) 1000 £2 (brown-black-red).

() 22 k$ (red-red-orange).

() 1200 Q2 (brown-red-red).
NOTE: In the following step, mount the /:f)\
thermistor about 1/8 away from the NG

24 k2 1%, precision.

@ (#) 18 k&2 1%, precision.
%\ Ly

/C')\ _W‘ / (/Y 36 kS§2 1%, precision
>{A m—:ﬁ (41 16 k2 1%, precsion
222

) 12.2kQ 1%, precision.

_W_Q——— () 8500 §2 1% precision.

surface of the circuit board.

—Y227277272}- ~———d (7] 66009 1% precision.
/ (/1 180 8 5% (brown-gray-brown-gold).

(/) Thermistor. —_

(/) 10k (brown-black-orange). L

(#) 100 & {(brown-black-brown).

(#) 19.95k$2, 1% precision.

{~} Solder all leads to the foil and cut
off excess lead lengths.

Solder all leads to the foil and cut
off excess lead lengths.

(A 1000 © (1 k) control (#11-87).
_m \ Solder all of the control lugs to the

foil. It is not necessary 1o cut off the
control lugs.

PICTORIAL 1
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START

.

IDENTIFICATION

PART DRAWING

NUMBER

NOTE: DIODES MAY BE SUPPLIED
IN -ANY OF THE FOLLOWING SHAPES.
ALWAYS POSITION THE BANDED END
AS SHOWN ON THE CIRCUIT BOARD.

s<dad

| BAND OR BANDS I

Solder each diode after it is installed and
cut off the excess lead lengths.

(/) Diode 1N191 (#56-26) at D8.

—i —_————

7

area of the circuit board.

The steps performed in this Pictorial are in this

CONTINUE

N

(=1 Diode 1N191 (#56-26) at D7.

(#} Diode 1N191 (#56-26) at D6.

(T Diode 1N4149 (#56-56) at D5.

) Stabistor diode (#56-61) at D4,

( A Transistor 2N3393 (#417-118) at

NOTE: |Instali each of the following
transistors as follows: Position the transis-
tor with its flat side over the outline of the
flat on the circuit board. Then insert the
transistor leads into their correct E, C, and
B holes. Solder each lead to the foil and
cut off the excess lead length.

FLAT

Q4.

#*9 Transistor 2N3393 (#417-118) at
Q5.

—_— =5

(~7 Silicon diode 1N2071 (#57-27) at
D2.

(1 Silicon diode 1N2071 (#57-27) at
D1.

{ A Zener diode (#56-47) at D10.

PICTORIAL 2

—

(=T~ Silicon diode 1N2071 (#57-27) at
D9. Bend the leads as shown. Solder
the leads to the foil and cut off the
excess lead lengths.

7

{ #T Transistor X29A829 (#417-201) at

Q2.
T Transistor 2N3393 (#417-118) at
Q3.

(A Transistor X20A829 (#417-201) at
Q1.
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0
i,

(/) 2000 @ (2 k) control (#10-200).
S Push the control firmly against the
4 circuit board, and then solder the
3 lugs to the foil.

(/f 47 uF Mylar.

NOTE: When mounting electrolytic
capacitors, always match the positive (+)
mark on the capacitor with the positive
{(+) mark on the circuit board.

POSITIVE

{¢#) 500 uF electrolytic.

N

+

(#) .39 uF Mylar.

Q- S oFE

\/E
AN, S
4 —%
~ T—F L+
/‘Q\E —

S
- "+
Q$$ E]
Lyt ==
_} T+
o
S w7, 2
S iy E—

) 100 2 (brown-black-brown).

{(#) cCuta 3-7/8" tength of hookup wire
and remove 1/4" of insulation from
each end.

) S
(7) 3-7/8" hookup wire.
—— ]
) 2wy ]
(A Solder afl leads to the foil and cut
off the excess lead lengths.
This completes the circuit board assembly.
Check the foil side of the circuit board to
see if any connections have been missed.
Make certain that there are no solder

bridges between the foils. Set the circuit
board aside until called for later.

FINISH

Wt B RS

Lot

Y%1,% O

PICTORIAL 3

1,’
| ]

2’!
]

. 3!9 4"
; ] 1 ]
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CHASSIS ASSEMBLY
Refer to Pictorial 4 for the following steps.

(/) Draw a light pencil line on the inside of the chassis
flange 2-5/16" from the bend, as shown. This will be
used later to position the circuit board.

NOTE: Before mounting the meter in the next step, place a
soft covering over your work area to avoid marking the
meter front.

A plastic nut starter has been provided with this kit. Use this
nut starter to hold and start the 6-32 nuts on screws. Refer
to Page 3 of the Kit Builders Guide for further information.

] Mount the meter at E with the four bronze #6
lockwashers and the four 6-32 brass nuts furnished
with the meter. CAUTION: Do not overtighten the
nuts. Too much tension could crack the meter case.

LARGE NUT

FLAT WASHER
BLUE AND WHITE LABEL

#63-552 [

) — -

( /{ Mount the choke (#46-49) on the chassis at F with
two 6-32 x 3/8" screws, two #6 lockwashers, and two
6-32 nuts. Position the leads as shown.

/) Remove the backing paper from the blue and white
label and fasten the label to the back of the front
panel as shown. Be sure to refer to the numbers on
this label in any communications you might have with
the Heath Company about this kit.

(/) Install the 12-terminal rotary switch (#63-553) at G

with a flat washer and a large nut as shown. Tighten

the nut only finger tight.

(4 Likewise, install the 10-terminal rotary switch
(#63-552) at H with a flat washer and large nut.
Tighten the nut only finger tight.

{ )} Set the chassis assembly aside until called for later.

6-32 x 3/8"
SCREW—"&

PENCHL LINE

ﬁ@@

o A
I 9@ @ﬂw

¥

2
M BRONZE
LOCKWASHER

BRASS 6-32 NUT

~

INCLUDED
WITH METER

PICTORIAL 4




&= 10-32 BRASS NUT | o\ upEp
|’_@/ WITH
10 LOCKWASHER| METER
|I
!
FOIL SIDE

WITH
METER

TEST CABLE
STRAIN RELIEF

. X/ PENCIL LINE

THREE LUGS

N

10-32 BRASS NUT —=

METEQ
SHORTING/

WIRE

INCLUDED {#10 FLAT WASHER

POST NEXT 70O
LUG 1

PICTORIAL 5

S MO!

()

Y
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RIBS

RED LEAD
INSULATOR INSULATION

SMOOTH LEAD

BLACK
INSULATOR

Detail 4A

TEST CABLE ASSEMBLY
Refer to Detail 4A for the following steps.

NOTE: The insulation on one lead of the 2-conductor cable
is smooth while the other lead is marked with ribs. This is
for identification of the leads.

(/) At one end of the 2-conductor cable separate the two
leads for 8", as shown in Detail 4A.

(/) Remove 1/4" of insulation from both leads. Twist the
fine wires together and melt a small amount of solder
on the ends of the leads to hold the fine wires
together.

() Tie the two leads together in an Underwriter’s knot.

3/4 1/2 ‘y4 1” or

llljlll 1 l 1 l 1

S -w= ormzen]

(A Place the red alligator clip insulator on the smooth
lead and the black alligator clip insulator on the ribbed
lead.

(/)/ Solder an alligator clip to each lead as shown.
(/)/ Push the insulators over the alligator clips.

(#T At the other end of this cable, separate the leads 4"
and prepare the ends as shown in Detail 4A. Twist the
fine wires together and melt a small amount of solder
on the ends of the leads to hold the fine wires
together.

FUNCTION

BN
3 v
iy

REAR OF
SWITCH

INSET 1 WAFERS

POST_~»
CYLINDERS
= 6

CIRCUIT
BOARD RIBBED

‘1( LEAD -a.:)-' =
-’J:)-i
3'§
D

SMOOTH
LEADNG

LONG LEAD

SHORT LEAD

Detail 5A

4!! 5" 6"

3"
l i I 1 l ] J
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CIRCUIT BOARD TO CHASSIS ASSEMBLY

#~7 Position the chassis assembly and circuit board as
shown in Detail bA.

T

Connect the short choke lead to circuit board hole D
(S-1).

Connect the long choke lead to circuit board hole C
(S-1). Cut off excess lead lengths.

Pass the free end (without clips) of the test cable
through hole J in the chassis flange.

Connect the short {(smooth) lead to circuit board hole
B (S-1).

Connect the long (ribbed) lead to circuit board hole A
(S-1). Cut off excess lead lengths.

Refer to Pictorial 5 (fold-out from Page 10) ‘,fdi"*-;he
following steps. s

)

(/) Run a brass 10—3_2 nut (included with the meter) about
halfway down each meter terminal.

s

Place a #10 brass flat washer {included with the
meter) on each meter terminal, over the nut

(#1 Make sure that switch H is still positioned so the space
between lugs 2 and 5 is toward the outside edge of the
chassis, as shown.

¢’) Make sure that switch G is still positioned so the
support post next to lug 1 is toward the top of the
instrument, as shown.

NOTE: In the next step, position the two choke leads and
the test cable leads close to the chassis flange and away from
the meter terminal.

(/{ Line up the switch fugs with the holes in the circuit
board, and position the circuit board on the switches
and on the meter terminals.

( /( Place a #10 lockwasher and a brass 10-32 nut on each
of the meter terminals.

(/)/ Press the circuit board tightly against the shoulders of
the switch lugs. Adjust the position of the nuts on the
meter terminals so that the edge of the circuit board is
parallel to the pencil line on the chassis.

Position the circuit board about 1/8" above the chassis
flange and tighten the meter nuts on the foil side of
the circuit board as shown in Detail 5B.

()

(/) Tighten the switch nuts on the front panel.
CAUTION: Do not permit the switches to twist while
tightening the nuts.

]
”
ADJUST THE Fl )
TIGHTEN POSITION OF |
THIS NUT THIS NUT pdk
/ -
{7 i |
I
A
1/8"
R |
' | —
PENCIL LINE \iCHASSIs] | MErEﬂ
Detail 5B
{ ~#) Check to see that the circuit board is pressed down to

the shoulders of the switch lugs.
(<] Solder all of the lugs of both switches to the circuit
board foil (12 lugs on switch G, 10 lugs on switch H).
It is not necessary to cut off the lugs after soldering.

Check to see that all connections are soldered and that
no solder bridges have formed between the foils
around the switch lugs.
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(/) Remove the knob-bushing assembly and press the
bushing into the knob as far as it will go.

APPROX.

OUTSIDE OF
CHASSIS

") Replace the knob-bushing assembly on the switch
shaft.

) Press a knob bushing as far as it will go onto the shaft
of the Cylinders switch. Be sure the spring tab is facing

Y .
gﬁ#LOTFHTEHSELTAECSﬁ SQUEEZE THE TWO INSERT THE REAR outward.
SEGMENTS TOGETHER. HALF INTO THE
CABLE AND PLACE V. . o
THE CABLE IN THE ’ &} Turn the switch shaft fully counterclockwise.

SLOT ABOUT AN
INCH AWAY FROM ) . .
THE CHASSIS. () Push a knob partly onto the knob bushing with the

pointer in line with the number *’8.""

Detail 5C
{~) Remove the knob-bushing assembly and press the
(/) Refer to Detail 5C and install the test cable strain bushing into the knob as far as it will go.
relief.
(<) Replace the knob-bushing assembly on the switch
shaft.
/ NUTDRIVER “ ll ' x/f Remove and discard the shorting wire from between
@ the meter terminals.
This completes the circuit board and chassis assembly.
Check the circuit board connections to see that they are
\ ‘ soldered. Check also to see that there are no solder bridges
KNOB L SMALL OPENING between adjacent foils, especially around the switch fugs and
BUSHING foils.
[kNOSB |
SPRING -
z : | CALIBRATION CABLE
KNOB | RED {NSULATOR
BUSHI NG ! | loKke
- 3" * RESISTOR
e (559 | |
OPENING T2 e \
wos (I . >
[ 6" ol
Tf g |
Detail 5D —/(_——_—@

. =

Refer to Detail 5D for the following steps.
. L PICTORIAL 6
(~ Press a knob bushing as far as it will go onto the shaft
of the FUNCTION switch. Make sure that the spring
tab is facing outward.
CALIBRATION CABLE ASSEMBLY
{7 Turn the switch shaft fully counterclockwise.
Refer to Pictorial 6 for the following steps.
{ 7} Press a knob partly onto the knob bushing with the
pointer in line with the word “‘DWELL.” ( )} Separate the leads of the calibration cable for 6.
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NOTE: Solder the leads of the calibration cable as quickly as
possible. These leads consist of plastic strands with foil
ribbons wrapped around them. Overheating will melt the
plastic strands, leaving only the foil which will break easily.

{(#) Cut one lead of the calibration cable to 3''. Prepare
the end by removing 1/4" of insulation and melting a
small amount of solder on the end of the lead to hold
the foils together.

(~7 Push the red insulator onto the short lead of the
calibration cable.

(/f Cut one lead of the 10 k§2 (brown-black-orange)
1-watt resistor to 1/4"".

(¢ Bend a small loop in the 1/4” lead of the resistor.

(~# Solder the short lead of the calibration cable to the
loop in the resistor lead.

(~) Push the red insulator over the body of the resistor,
making sure the insulator covers the solder
connection,

(€T Cut off the long resistor lead so that it is even with the
large open end of the insulator. There should be
approximately 3/16" of resistor lead remaining.

This completes the assembly of the calibration cable.
Proceed with the ‘“Operation-Test-Calibration’’ section.

OPERATION-TEST-CALIBRATION

OPERATION
Refer to Figure 1 (fold-out from Page 13) for the operation
of the switches, calibration controls, and for instructions on

reading the Meter scales.

Refer to the ““In Case of Difficulty’’ section if the following
test or calibrations do not perform as described.

TEST
(#T Set the FUNCTION switch at DC VOLTS.
(#/T The CYLINDERS switch may be in any position.

{~} Connect the black test clip to the negative (—) post of
a battery of not over 15 volts.

{4+ Touch the red clip to the positive (+) battery post.
The meter should indicate the voltage of the battery.
If the meter tries to read down scale, the red and black
clip insulators are on the wrong leads and will have to
be changed.

(#) Disconnect the test clips from the battery.

CALIBRATION

Zero Set

(=1 Fasten the two test lead clips together.

(7} Position the Instrument so that the meter is facing
upward.

{~)} If necessary, adjust the Zero Set until the meter
pointer reads exactly zero. {See Figure 1, fold-out
from Page 13.)

NOTE: Once set, the zero adjustment should remain
indefinitely, and it will not be necessary to readjust each
time the instrument is used. It is good practice, however, to
check the zero reading occasionally to make sure that no
change has occurred.

Dwell Calibration

NOTE: If possible, this calibration should be performed
using a voltage near 6 volts DC. After calibration, the
instrument should be checked at a higher voltage, such as 12
volts DC.

The meter indication should be approximately the same for
both voltages. This is to check to see that the regulator
circuit is functioning properly.




METER SCALES

VOLTS

The O to 20 scale indicates DC volts when
FUNCTION switch is turned to DC "
VOLTS.

RPM x 100

The 0 to 15 scale indicates the RPM when
the FUNCTION switch is in the LOW
RPM position. The 0 to 45 scale indicates
the RPM when the FUNCTION switch is
in the HIGH RPM position. Multiply both
scale readings by 100 for actual RPM.

DWELL DEGREES

These scales indicate distributor cam angle
in degrees when the FUNCTION switch is
in the DWELL position. Three scales for 4,
6 and 3 x 2, and 8 cylinder engines.

ZERO SET

e ndie Sl detad s dots Aatel Bds 2 s d s dakt $e

Use this, when necessary, to adjust the
pointer to zero,




HEATHKIT AUTOMOTIVE

TUNE-UP METER

CYLINDERS

FUNCTION
/ N\
DC \  DweLL
VOLTS  low HiGH
RPM  RPM

CYLINDERS

This switch selects the correct circuitry
corresponding to the number of cylinders
in the engine under test. Operates only
when FUNCTION switch is in one of the
tachometer {RPM) positions.

FUNCTION

This switch selects the desired function of
the instrument. DWELL, two RPM ranges,
and DC VOLTS.

SR

R

DWELL CAL

Dwell meter calibrating control. This
control calibrates meter to indicate dwell
angles correctly.

TAC CAL

Tachometer calibrating control. This
control calibrates meter to indicate the
correct RPM.




CAUTION Do not connect instrument to coil secondary circuit. 390310

Dwell and Tach connections to 6 or 12 volt
NEGATIVE GROUND systems.

Dwell and Tach connections to 6 or 12 volt
POSITIVE GROUND systems.

PUSH-ON . _,)Q:\
CONNECTOR ——c N

- il -
’_“\(\’; kxc__:f N
e SN h R
n!
~. .': by

AP #10
SOLDER
LUG

SYMPTOMS OF IMPROPER CONNECTIONS:
1.

hown

POSSIBLE CAUSES :

A. Reversed connections.

Low or no reading on Dwell or Tach. B. In Tach or Dwell, one lead connected
Meter pointer moves to left of zero on Volts. to engine or system ground.

Erratic and high readings on Dwell. C. Combination of above.

Erratic readings on Dwell or Tach,

Figure 4
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Refer to Figure 2 for the following steps.

(/)/ Set the FUNCTION switch at DWELL. The
CYLINDERS switch can be in any position.

(—+ Set the DWELL CAL control at the center of its range.

() Observing correct polarity, connect the black test lead
to the negative (—) terminal and the red test lead to
the positive (+) terminal of any DC voltage source
between 5 and 15 volts, such as an automobile
battery.

FULL SCALE

S -x= oorscaciz]

(4 Adjust the DWELL CAL control until the meter reads
exactly full scale.

( ) Disconnect the test leads from the voltage source.

Tachometer Calibration

WARNING: Use caution in handling the Tune-Up Meter
when the calibration cable is plugged into a 120 VAC outlet.
Some circuit board foils will have line voltage in them,
therefore, a shock hazard exists.

ﬁ Figure 2

..
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Refer to Figure 3 for the foltowing steps.

() Set the FUNCTION switch to LOW RPM.
{7} Set the CYLINDERS switch at 6.

) Setthe TAC CAL control at its midrange.

(/) Connect the test leads to the calibration cable, red to
the resistor, black to the plain lead.

NOTE: The calibration cable should not remain plugged in
longer than necessary to accomplish the calibration of the
instrument (about 2-3 minutes). The resistor will overheat if
left on for too long a time.

( ) Plug the calibrating cable into a 120 VAC 60 Hz
outlet. (Standard household outlet.)

SET

AT
1200 RPM

SWITCH

(-7 Using a screwdriver with an insulated handle, adjust
the TAC CAL control until the meter reads 1200 RPM
(12 on the 0-15 scale).

NOTE: In the next four steps you will check the calibration
on the other switch settings.

(~) Set the CYLINDERS switch at 8. The meter will read
900 RPM (9 on the 0-15 scale).

(~} Setthe FUNCTION switch at HIGH RPM.

{~) Set the CYLINDERS switch at 4. The meter will read
1800 RPM (18 on the 0-45 scale).

(/) Set the CYLINDERS switch at 3. The meter will read
2400 RPM (24 on the 0-45 scale).

(/) Unplug the calibrating cable and disconnect the test
leads.

This concludes the “Operation-Test-Calibration” of the
Tune-Up Meter. Proceed with the “Final Assembly."”

SET CYLINDERS

SWITCH AT 6
e

FUNCTION

LOW RPM

Figure 3
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FINAL ASSEMBLY

Refer to Pictorial 7 for the following steps.

NOTE: When the Tune-Up Meter has been calibrated, it
should remain in calibration indefinitely, however, save the
calibrating cable in case it might be needed again. If desired,
it can be taped or tied to the inside of the instrument for
convenient storage.

(/f Position the chassis with the meter face up in the case.
Spread the sides slightly to allow the chassis to seat on
the ledge under the side tabs. The case is stiff, so you
may have to use a screwdriver with a wide blade to pry
the sides of the case at the points shown.

(1 Press the chassis toward the cover “hinge’’ until it
snaps into position.

CONNECTIONS
LAB

‘5 ’f'f'// -
//;f"////

Lyt (“

MODEL NUMBER
LABEL

INSET #2

) Remove the backing paper from the large connections
label and fasten the label to the inside of the cover.

(/) Coil the test lead and store it in the space in front of
the chassis flange.

(/{ Remove the backing paper from the model number
label and fasten the label in the long recess in the
outside of the case cover, as shown in inset #2 of
Pictorial 7.

This completes the assembly of your Heathkit Automotive
Tune-Up Meter.

SNAP PANEL IN
PLACE UNDER TAB

INSET #1 J

PICTORIAL 7
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IN CASE OF DIFFICULTY

Begin your search for any troubles that occur after assembly
by carefully following the checks listed below. After visual
tests are completed, refer to the Troubleshooting Chart.

1. About 90% of the kits that are returned for repair do
not function properly because of poor connections or
soldering. Therefore, many troubles can be eliminated
by resoldering all connections to make sure they are
soldered as described in the Soldering section of the
Kit Builders Guide.

2. Check to see that all transistors are in their proper
locations. Make sure each transistor lead is connected
to the proper point.

3. Check the polarity of the diodes. Make certain that
the cathode (banded) end is located as it is shown on
the circuit board.

4, Make certain that the right part is in the right place.
Some components resemble others very closely and
can be distinguished only by part numbers, type
numbers, or color code. Recheck the numbers of the

components in question with the identifying numbers
in the Parts List on Pages 2 and 3.

5. Check for solder bridges or short circuits between
adjacent foils on the circuit board, especially around
the FUNCTION switch where the foils are very close
together.

6. It is frequently helpful to have a friend check your
work. Someone who is not familiar with the unit may
notice something that you have repeatedly
overlooked.

The following Troubleshooting Chart will help you to locate
the cause of difficulties that might be encountered. Refer to
the “Circuit Board X-Ray View’’ on Page 24 for the location
of parts as numbered in the Schematic. Reading the circuit
description may prove helpful in locating the area of the
circuit that may be causing a problem. '

NOTE: In an extreme case where you are unable to resolve a
difficulty, refer to the ‘'Customer Service” information
inside the rear cover of the manual. Your Warranty is inside
the front cover.

Troubleshooting Chart

DIFFICULTY : .

POSSIBLE CAUSE

Instrument is inoperative
in all modes.

Meter shorting wire not removed.
Poor connection to engine under test.
Choke L1 open.

Capacitor C1 shorted.

Meter open.

arLN -

Only Voltmeter inoperative;
or Voltmeter reads incorrectly.

1. Resistor R18.
2. Transistor Q2. (1f meter reads no higher
than approximately 5 volts.)

Only Dwell Meter inoperative.

1. Diode D5, D6, or D7.
2. Resistor R3.
3. Resistor R4,

Only Tachometer inoperative.

1. Transistor Q3, Q4, or Q5.

2. Selected timing resistor (R5 through R9,
R11 through R13).

Capacitor C3.

Resistors R14, R15, R16, or R17.

5. Diode D8 or D9.

hw




S

DIFFICULTY POSSIBLE CAUSE
Dwell Meter and Tachometer 1. Transistor Q1 or Q2.
inoperative. 2. Diode D1, D2, D3, or D4.
3. Capacitor C2.
4. Capacitor C4.
Dwell Meter reads incorrectly. 1. Recheck calibration.
Tachometer OK. 2. Capacitor C2.
3. Resistor R3 changed in value.
4. Diode D5, D6, or D7.
5. Transistor Q2.
Tachometer reads incorrectly. 1. Recheck calibration.
Dwell Meter OK. 2. Capacitor C3.
3. Diode D8.
4, Selected timing resistor (R5 through R9,

R11 through R13) incorrect or changed
invalue.
5. Resistors R19 or R21.

Leads to engine under test reversed.
Diode D2, D3, or D4.

Transistor Q1 or Q2.

Resistor R1 or R2.

Tachometer and Dwell Meter
both read incorrectly or
erratic.

PN -

SPECIFICATIONS

Dwell Meter . . . . . ... . .. .. .. .. . Four direct reading scales:
8 CYL -- 0-45 degrees.*
6 CYL and 3 CYLX2 -- 0-60 degrees.
4 CYL -- 0-90 degrees.*

Tachometer . . . . . . ... ... ... ... ... Two Ranges:
Low RPM:  (0-1500*
High RPM: 04500

Voltmeter . . . . . .. ... ... ... .. . . Direct reading scale, 0-20* volts DC.

Power Requirements . . . .. .. ... .. . . .. . Approximate average current 10 mA.

Meter . . ... .. ... ... 4-1/2”, 1 mA, 100 degree movement.
Dimensions (overall) . . . .. . ... . ... . . . . 9-3/8" wide x 5-3/8" high x 9" deep (including handle).
% NetWeight . . . . . . .. . ... ... . ... . . 2-1/2 lbs.

*+3% of full scale

D < —

The Heath Company reserves the right to discontinue
j products and to change specifications at any time without
! incurring any obligations to incorporate new features in
products previously sold.
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APPLICATIONS

The Automotive Tune-Up Meter is designed to be used with
engines that have standard automotive battery-distributor
ignition systems. It may be used with either 6 or 12 volt

systems, with either negative or positive ground. Always

connect the black test lead to the negative (—) terminal, of

the coil regardless of ground polarity. The following
instructions apply only to engines with standard automotive
ignition systems.

CAUTION: This instrument is not recommended for use on
cars having Solid-State ignition systems. Cars having
accessory Solid-State ignition systems should be changed
back to the original ignition system until you have finished
using the Automotive Tune-Up Meter, and then change back
to the Solid-State system.

Refer to Figure 4 (fold-out from Page 14) or the label on the
inside of the case cover for Dwell Meter and Tachometer
connections.

DWELL

Dwell refers to the length of time that the distributor
contact points remain closed prior to their opening to
generate the next ignition spark. This duration is usually
measured in degrees of rotation of the distributor cam,
rather than fractions of seconds. Therefore, a dwell
measurement will be independent of engine speed, under
normal circumstances. Use the normal idling speed, as
recommended by the engine manufacturer, when making
dwell measurements.

Dwell Measurement

WARNING: Whenever making tests on an automobile with
the engine running, make absolutely certain of adequate
ventilation. Exhaust gasses are deadly.

1. Start the engine and allow it to come to normal
operating temperature.

2. Set the FUNCTION switch to Dwell. Disregard the
CYLINDERS switch for dwell measurements.

3. Connect the test leads to the primary of the ignition
coil, as shown in Figure 4. Be sure the polarity is
correct.

WARNING: Keep all wires away from the fan blades.

NOTE: Some ignition coil wires have insulators that
completely cover the ignition coil terminals. Use the two
#10 solder tugs provided as shown in the inset drawing of
Figure 4. Remember to remove the solder lugs when you
have finished making adjustments with the Tune-Up Meter.

4. Read the degrees of dwell directly from the meter. Use
the scale appropriate to the number of cylinders of the
engine under test.

NOTE: Dwell readings made at engine speeds above 2500
RPM are not necessarily valid.

Dwell Adjustment

Check the engine manufacturer’s specifications for dwell
angle. If the meter reading is less than the specified figure,
the distributor point gap is too wide and must be decreased.
On the other hand, if the meter reading is too high, the gap
is too narrow and must be increased. Some distributors have
access windows so the distributor point gap can be adjusted
while the engine is running. Adjust the points according to
the manufacturer’s instructions while watching the Dwell
Meter.

For distributors without access windows, stop the engine
and remove the distributor cap. Rotate the engine until the
rubbing block of the movable point rests on a high point of
the distributor cam. Adjust the point gap in the direction
indicated by the Dwell Meter. Reassemble the distributor,
start the engine, and read the new dwell angle on the meter.
Repeat this procedure until the indicated dwell angle is
within the manufacturer’s specifications.

An alternative method for setting the dwell angle may be
used if the spark plugs are removed from the engine. With
the spark plugs out, the starter motor will crank the engine
fast enough and smoothly enough to permit significant dwell
readings to be made.

Remove the coil cable from the distributor cap and position
the free end of this cable against the engine block or other
suitable ground. When the engine is cranked by the starter
motor, the coil must discharge to ground. Otherwise, the
coil could be damaged. Remove the distributor cap and
rotor. Connect the Tune-Up Meter to the coil, as shown in
Figure 4. Turn on the ignition and set the distributor points
for the proper dwell angle while the starter motor cranks the
engine. After the ignition system is back together and
operating, recheck the dwell under actual running
conditions.
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The Importance of Proper Dwell Angle

The spark for ignition is generated when the distributor
points, which are in the ignition coil primary circuit, are
opened and the magnetic field in the coil collapses.

This collapse is very rapid and causes an induced voltage of
high potential in the secondary of the coil. To prepare for
the next spark, the distributor points must close again and
let the magnetic field build up again in the coil. Although
electrical changes are extremely rapid, the buildup of the
magnetic field is not instantaneous. If the distributor points
do not remain closed long enough, the magnetic field will
not have time to build up to its maximum level. The result
will be low secondary voltage, or in other words, a weak
spark. This phenomenon is particularty noticeable at high
speeds, and it can cause misfiring. It can also cause difficulty
in starting an engine, particularly in cold weather. In order
to reduce this problem as much as possible, it is necessary to
allow the distributor points to remain closed as long as
possible. Automobile manufacturers recommend what they
have found to be the best dwell setting for their engines. If
you use their recommendations, you should be getting the
best performance from your car’s ignition system,

‘As the dwell angle is independent of engine speed, the
reading on the dwell meter should remain fairly constant at
all engine speeds. A change in dwell angle reading, or a
wavering of the meter pointer can mean one or a
combination of several faults. A fluttering pointer at high
speeds can indicate that the points are “bouncing.” This
means when the points close, they bounce open slightly
before the distributor cam opens them. More tension on the
movable point spring can correct this fault, If the meter
pointer wavers, the distributor cam shaft could be wobbling,
due to worn bearings; or the cam could be worn.

NOTE: Some engine manufacturers intentionally change the
dwell angle at approximately 1000 RPM. If the engine under
test changes dwell angle, check the tu ne-up specifications to
see if it is intentional.

TACHOMETER

The Tachometer measures the rotational speed of an engine
and is calibrated to read in revolutions per minute (RPM).
Two RPM ranges are provided on your Tune-Up Meter. Most
tune-up work is done with the engine running at idle or low
speed. The LOW RPM range is used for this work. You may
have an occasion to test the engine speed under road
conditions, or to calibrate a permanently installed
tachometer. The HIGH RPM range is used for this work.
CAUTION: Do not run the engine over 3000 RPM under a
no-load condition.

e A ETE ATETE T To

RPM Measurement

1. Start the engine and allow it to come to normal
operating temperature.

2. Set the FUNCTION switch to LOW RPM.

3. Set the CYLINDERS switch to correspond to the
number of cylinders of the engine under test.

4, Connect the test leads to the ignition coil as shown in
Figure 4. Be sure t6 observe the correct polarity. (The
FUNCTION switch may be turned to any mode
without disconnecting the test leads.) Read the
appropriate RPM scale and multiply the reading by
100 to determine the engine speed.

NOTE: Some ignition coil wires have an insulator that
completely covers the ignition coil terminals. Use the two
#10 solder lugs provided as shown in the inset drawing of
Figure 4. Remember to remove the solder lugs when you
have finished making adjustments with the Tune-Up Meter.

The Importance of Proper Engine Speed

There are several electrical and mechanical systems in an
automobile that rely on a certain engine speed in order to
function properly. The generator or aiternator output and
the operation of the voltage regulator must be checked at
engine speeds specified by the manufacturer. Idle speed is
critical in automobiles with automatic transmissions. If the
idle speed is too low, the engine may tend to stall when the
car is stopped. If the idle speed is too high, the car may tend
1o creep more than normal. Engine governors and distributor
advance mechanisms become operational at certain engine
speeds. Consult the manufacturer’s recommendations when
making adjustments on these electrical and mechanical
systems.

Carburetor Adjustment

In order to realize the best efficiency and smoothest
operation at idle speed, the carburetor idle adjustment
screws must be set properly. The best setting may be found
by checking the RPM with the Tune-Up Meter as the
carburetor adjustments are made.




QO VOLTMETER

TIMING
_| RESISTORS
RS THRU R13
FILTER VOLTAGE PULSE METER TEMPERATURE
<< REGULATORL ¢ 1 mimer | 1 AmPLIFIER] | COMPENSATION
L1, ¢l Q3 Q4 Q5 R19 , R2I
CONSTANT DIODE LIMITER TACHOMETER
CURRENT AND TEMPERATURE
SOURCE COMPENSATION
Ql. Q2 D5, D6, D7
BLACK

DWELL

BLOCK DIAGRAM
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Many carburetors have a fast-idle adjusting screw in addition
to a slow-idle adjusting screw. In this type of carburetor, it is
the fast-idle screw that rests against the fast-idle cam. The
fast-idle cam is positioned by the automatic choke
mechanism which responds to engine temperature. When the
engine is at normal operating temperature and the choke is
fully open, the fast-idle screw no longer touches the fast-idle
cam. The throttle {and consequently, idle speed) is then
adjusted with the slow-idle adjusting screw. Consult a service
manual for the procedure and engine speeds specified for
these adjustments. The following procedure is satisfactory
for most engines for adjusting the idle-mixture adjusting
screw.

Set the FUNCTION switch on LOW RPM and the
CYLINDERS switch on the number of cylinders of the
engine under test. Allow the engine to come to normal
operating temperature. Set the slow-idle adjusting screw for
RPM near the proper idling speed. Gradually turn in on the
idle-mixture adjusting screw until the engine speed begins to
decrease. Turn out on the screw until a maximum idle speed
is reached., On multi-barreled carburetors with two
idle-mixture adjusting screws, readjust each screw alternately
as there may be some interaction between the two
adjustments. When the idle-jet screws are properly adjusted,
reset the slow-idle adjusting screw for the proper RPM, If
considerable adjustment of the slow-idle screw is necessary,
repeat the above procedure. Always adjust the idle-jet
mixture first for maximum idling speed and smoothest
running, and finish the adjustment by setting the RPM with
the slow-idle adjusting screw.

VOLTMETER

Before making voltage tests or measurements, it is helpful to
check certain parts of the electrical system first.

1. Check the generator or alternator mountings to see
that they are secure.

2. Check the fan belt for correct tension, and check the
fan belt pulleys.

3. Make sure that all of the electrical connections are
tight, and that the wires are in good condition.

4, Check battery cable connections at the battery
terminals. Clean off all corrosion and tighten the
clamps if necessary.

5. Check the electrolyte level in the battery and add
distilled water if it is low.

6. Measure the specific gravity of the electrolyte, and
charge the battery if the reading is low. If water has
been added to the battery, charge the battery for
about an hour to mix the water and electrolyte before
making a specific gravity reading.

7. Warm up the engine and all parts of the charging
system before making electrical tests.

Normal Battery Voltage

With no current drain {all switches off}, a 12 volt battery
should read between 12.2 and 12.8 volts, and a 6 volt
battery should read between 6.1 and 6.4 volts. Voltages less
than these indicate a worn or weak battery.

Battery Voltage When Starting

It is normal for the battery voltage to drop when it is under
a heavy load, or current drain, for example, when the starter
motor is cranking the engine. A good 12 volt battery voltage
will drop to about 9.5 volts, and a 6 volt battery will drop to
about 4.75 voits under a starting load. A voltage drop of
more than these figures indicates either a worn battery, or
one of insufficient capacity.

Charging Voltage

Run the engine at a fast idle (about 1500 RPM), turn off all
lights and accessories, and measure the charging voltage at
the battery. This should usually be between 13.2 and 15.2
volts for a 12 volt battery and between 6.6 and 7.6 volts for
a 6 volt battery.

In most cars that have a 12 volt electrical system, a voltage
dropping resistance is in series with the coil primary. This
results in a primary voltage that is less than the battery
voltage when the ignition switch is turned on. (This
resistance is bypassed when the starting switch is turned to
start the engine.)

Voltages lower than 6.6 in a 6 volt system or 13.2 in 12 volt
systems, indicate either a faulty generator or alternator, or
faulty or improperly adjusted voltage regulator, or a worn
out battery. Higher than specified voltages (generally 7.6 in
6 volt systems and 15.2 in 12 volt systems} indicate either a
faulty, or improperly adjusted voltage regulator, poor
battery cable connections, or a defective battery. These
values should be checked against the specifications for the
electrical system under test.
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CIRCUIT DESCRIPTION

Refer to the Block Diagram (fold-out from Page 22) and to
the Schematic (fold-out from Page 27) while reading the
“Circuit Description.”

The Tune-Up Meter does not contain an internal power
supply, but obtains its power from the electrical system of
the engine under test. The amount of power required to
operate the Tune-Up Meter is so very small that it does not
interfere with the normal operation of the engine.

TACH-DWELL INPUT CIRCUITRY

Both the Tachometer and Dwell Meter utilize the DC voltage
pulses produced by the distributor for the input signal, The
signal is applied through choke L1 and diode D1 to
transistors Q1 and Q2. Choke L1 and capacitor C1 function
as a filter to remove most of the inductive transients from
the square wave input. Capacitor C2 provides additional
filtering when the Tune-Up Meter is switched to the Dwell
mode. Diodes D1 and D2 provide reverse current protection
for transistors Q1 and Q2, in case the test leads are
improperly connected. Transistors Q1 and Q2 function as a
constant current source for reference diodes D3 and D4.
Any input voltage between approximately 5 and 15 volts
will produce a constant current and therefore a clamped
voltage of 2.8 volts at the collector of transistor Q2.

DWELL METER
Dwell Pulse Analysis

The closing and opening of the distributor points produces a
square wave, as shown in Figure 5. If the closed and open
times are equal, and the pulses are of a sufficiently high
frequency, the meter will read an average current of
approximately one-half the maximum current.

’

If the distributor points are set with a small dwell angle, that
is, if the closed time is considerably less than the open time,
the average current will be low, as shown in part A of Figure
6. The reverse is true for distributor points set with a large
dwell angle. The average current and the meter reading will
be high, as shown in part B of Figure 6.

Figure 7 illustrates how dwell angle readings are independent
of the engine speed. As shown in part A, a given engine
speed will reproduce an average current, due to the open and
closed times of the distributor points. Doubling the engine
speed, as shown in part B, doubles both the open and closed
times, leaving the average current unchanged.

TIME POINTS
CiRCUIT OPENED ARE CLOSED

+ MAXIMUM CURRENT
r AVERAGE CURRENT
ol lul ]L_Jl L_lI

ZERO CURRENT
CIRCUIT CLOSED TIME POINTS
ARE OPEN

Figure 5
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Figure 7
Dwell Circuit

In the Dwell mode, the dwell signal at the collector of Q2is
applied to diodes D5, D6, and D7. These diodes perform
two functions: they clamp the dwell signal at a fixed level,
and they provide temperature compensation for the dwell
circuit. The dwell signal is then passed to dwell calibrating
control R4 to the Function switch, and then to the meter.

TACHOMETER
Tachometer Pulse Analysis

As shown in part A of Figure 8, when the distributor points
close and the pulse begins, transistor Q5 conducts and the
meter begins to register the current. At the same time,
capacitor C3 begins to .charge with a voltage coupled
through one of the timing resistors. Before the distributor
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DISTRIBUTOR POINTS CLOSE AND Q5 BEGINS TO CONDUCT
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points open to end the pulse, C3 becomes charged, Q4
conducts, and Q5 cuts off. This causes the meter to respond
to only a small part of the whole pulse. The measured pulse
duration is independent of engine speed, and is changed only
by selecting a different timing resistor with the Function
and Cylinders switches. The waveform at the meter circuit is
illustrated by part B of Figure 8. The short “on" pulse and
long “‘off”” periods cause the meter to indicate a low average
current.

Parts C and D of Figure 8 illustrate the effect of doubling
the engine speed as given in parts A and B. The “on’’ pulse is
of the same duration, but there are twice as many in a given
time period, which causes the meter to indicate a higher
average current. The meter has been calibrated to read outin
actual RPM.

Tachometer Circuit

Voltage from the collector of Q2 (as described in the
“TACH-DWELL INPUT CIRCUITRY" paragraph on Page
22) is applied to the base of pass transistor Q3, at the same
time that the puise is applied to the collector of Q3. Since
the base bias voltage is constant, Q3 acts as a variable
resistance and keeps the emitter voltage constant even when
the emitter load changes. The signal from the emitter of Q3
is coupled to the meter through Tachometer Calibrating
control R17 and the temperature compensating network
consisting of R19 and R21. When the Function switch is in
either tachometer range, the signal from the meter is passed
to the common negative return, through diode D9 and

transistor Q5. Transistor Q5 began to conduct as soon as the
distributor pulse started. It is turned off, at a predetermined
time, by pulse timing transistor Q4, in the following manner.
The constant voltage at the emitter of Q3 charges capacitor
C3 through one of the selected timing resistors. When C3, at
the base of Q4, charges to approximately .6 volt, transistor
Q4 begins to conduct. When Q4 conducts, the voltage at the
base of Q5 drops and biases Q5 off, which shuts off the
current through the meter. This chain of events takes place
before the distributor points open.

When the distributor points open, an induced voltage is
produced in the primary and the secondary of the ignition
coil. The high potential secondary voltage is used to fire the
spark plug; the primary voltage appears as a potential across
the two test leads. This potential is opposite in polarity to
the battery voltage, that is, the potential at point B on the
circuit board is now negative, and point A is positive. This
voltage, in looking for a completed circuit, passes through
choke L1, transistor Q3 (which acts like a zener diode under
this condition), the Function switch, the Cylinders switch
and one of the timing resistors, to one side of capacitor C3.
Diode D8 completes this circuit and also provides a
consistent starting potential across C3 for the next pulse.
This constant starting point provides accurately timed pulses
for the tachometer.

The current pulses seen by the meter are always at a
constant amplitude. Different meter readings are determined
by the duration and frequency of these pulses. The inertia of
the meter movement and the damping effect of capacitor C4
averages the pulses to a steady meter reading.
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The Voltmeter was designed for use in automotive electrical
measurements only and, therefore, should not be used to
measure voltages in high impedance electronic circuits. Its
low impedance may load a high impedance circuit, causing it
to give erroneous readings. Also, DC voltages above 27 volts
may cause zener diode D10 to conduct heavily, causing
possible damage to other components.

VOLTMETER

With the Function switch in the DC VOLTS position, the

meter is coupled directly to the test leads through
calibrating resistor R18 and choke L1.

CIRCUIT BOARD X-RAY VIEW
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VOLTAGE CHART

NOTES:
1. OTHIS SYMBOL INDICATES DC VOLTAGES MEASURED
UNDER THE FOLLOWING CONDITIONS:
CYLINDERS SWITCH SET AT 8
FUNCTION SWITCH SET AT DWELL
12 VOLTS DC INPUT ON TEST LEADS

2. ALL VOLTAGES ARE MEASURED WITH A HIGH IMPEDANCE
VOLTMETER FROM COMMON (-} TO THE POINT INDICATED.
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NOTES:

1.

ALL RESISTORS ARE 1/2 WATT UNLESS MARKED OTHERWISE. RESISTOR VALUES
ARE IN OHMS (K= 1000 OHMS), '

TIMING RESISTORS, R5 THROUGH R13, ARE * 1%
ALL CAPACITOR VALUES ARE IN pF.

SWITCHES ARE SHOWN IN FULL COUNTERCLOCKWISE POSITION AS VIEWED
FROM THE KNOB END.

REFER TO THE CIRCUIT BOARD X-RAY VIEW FOR THE LOCATION OF PARTS,

. D THIS SYMBOL INDICATES CONNECTION TO CIRCUIT BOARD.

.OTHIS SYMBOL INDICATES DC VOLTAGES MEASURED UNDER THE FOLLOWING

CONDITIONS: >
CYLINDERS SWITCH SET AT 8.
FUNCTION SWITCH SET AT DWELL.
12 VOLTS DC INPUT ON TEST LEADS.

ALL VOLTAGES ARE MEASURED WITH A HIGH IMPEDANCE VOLTMETER FROM
COMMON (-) TO THE POINT INDICATED.

TRANSISTOR-DIODE REFERENCE

CIRCUIT HEATH

NUMBER TYPE PART NO.
Ql 29A829 417-201
Q2 29A829 417-201
Q3 2N3393 © 417-118
Q4 2N3393 417-118
Q5 2N3393 417-118
Dl IN2071 57-217
D2 IN2071 57-217
D3 e 56-61
D4 — 56-61
D5 IN4149 56-56
D6 IN191 56-26
D7 IN191 56-26
D8 IN191 56-26
D9 IN2071 57-21
D10 ZENER-27V | 56-47
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CUSTOMER SERVICE

REPLACEMENT PARTS

If you need a replacement part, please fill in the Parts Order
Form that is furnished and mail it to the Heath Company.
Or, if you write a letter, include the:

® Part number and description as shown in the Parts
List.

® Model number and Series number from the blue and
white label.

® Date of purchase.

® Nature of the defect.

Please do not return parts to the factory unless they are
requested. Parts that are damaged through carelessness or
misuse by the kit builder will not be replaced without cost,
and will not be considered in warranty.

Parts are also available at the Heathkit Electronic Centers
listed in your catalog. Be sure to provide the Heath part
number. Bring in the original part when you request a
warranty replacement from a Heathkit Electronic Center.

NOTE: Replacement parts are maintained specifically to
repair Heathkit products. Parts sales for other reasons will be
declined.

TECHNICAL CONSULTATION

Need help with your Heathkit? . ... Self-Service? .. ..
Construction?. . . .Operation?. . . .Call or write for assistance.
You'll find our Technical Consultants eager to help with just
about any technical problem except ‘‘customizing” for
unique applications.

The effectiveness of our consultation service depends on the
information you furnish. Be sure to tell us:

® The Model number and Series number from the blue
and white label.

® The date of purchase.

An exact description of the difficulty.

® Everything you have done in attempting to correct the
problem.

Also include switch positions, connections to other units,
operating procedures, voltage readings, and any other
information you think might be helpful.

Please do not send parts for testing, unless this is specifically
requested by our Consultants.

Hints: Telephone traffic is lightest at midweek. . .please be
sure your Manual and notes are on hand when you call.

Heathkit Electronic Center facilities are also available for
telephone or “walk-in*’ personal assistance.

REPAIR SERVICE

Service facilities are available, if they are needed, to repair
your completed kit. (Kits that have been modified, soldered
with paste flux or acid core solder, cannot be accepted for
repair.)

If it is convenient, personally deliver your kit to a Heathkit
Electronic Center. For warranty parts replacement, supply a
copy of the invoice or sales slip.

If you prefer to ship your kit to the factory, attach a letter
containing the following information directly to the unit:

® Your name and address.

® Date of purchase.

® Copies of all correspondence relevant to the service of
the kit.

® A brief description of the difficulty.

® Authorization to return your kit C.0.D. for the service
and shipping charges. (This will reduce the possibility
of delay.)

Check the equipment to see that all screws and parts are
secured. (Do not include any wooden cabinets or color
television picture tubes, as these are easily damaged in
shipment.) Place the equipment in a strong carton with at
least THREE INCHES of resilient packing material
(shredded paper, excelsior, etc.) on all sides. Use additional
packing material where there are protrusions (control sticks,
large knobs, etc.). If the unit weighs over 15 Ibs., place this
carton in another one with 3/4” of packing material
between the two.

Seal the carton with reinforced gummed tape, tie it with a
strong cord, and mark it ‘‘Fragile’” on at least two sides.
Remember, the carrier will not accept liability for shipping
damage if the unit is insufficiently packed. Ship by prepaid
express, United Parcel Service, or insured Parcel Post to:

Heath Company
Service Department
Benton Harbor, Michigan 49022



