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A GOOD SOLDER CONNECTION

I———————————————————1

Solder Flows Outward

And Gradually Blends .
With The Fol And The
Lead g

| When you heat the lead and the circuit board foil at the same
| time, the solder will flow evenly onto the lead and the foil.

The solder will make a good electrical connection between |
Llhe lead and the foil. |
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PICTORIAL 1-1 | When the lead is not heated sufficiently, the solder When the foil is not heated sufficiently the solder will |
will not flow onto the lead as shown above. To cor- blob on the circuit board as shown above. To correct. |
| rect, reheat the connection and, if necessary. apply a reheat the connection and, if necessary, apply a small |
small amount of additional solder to obtain a good amount of additional solder to obtain a good connec- I
L_connection. tion. g

SOLDER BRIDGES

A solder bridge between two adjacent foils is shown
in photograph A. Photograph B shows how the con-
nection should appear. A solder bridge may occur if
you accidentally touch an adjacent previously sol-
dered connection, if you use too much solder, or if
vou “‘drag" the soldering iron across other foils as you
remove i} from the connection. Asgood rule to follow
is: always take a good look at the foil area around each
lead before you solder it. Then, when you solder the
connection, make sure the solder remains in this area
and does not bridge to another foil. This is especially
important when the foils are small and close together.
NOTE: It is alright for solder to bridge two connec-
tions on the same foil.
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Use only enough solder to make a good connection,

and lift the soldering iron straight up from the circuit =]
board. If a solder bridge should develop, turn the

circuit board foil-side-down and heat the solder be-

tween connections. The excess solder will run onto

the tip of the soldering iron, and this will remove the

solder bridge. NOTE: The foil side of most circuit

boards has a coating on it cal'ed “‘solder resist.” This

is a protective insulation to help prevent solder

bridges.

PICTORIAL 1-2

Detail 1-1A



PICTORIAL 1-3

APPLY SOLDER

\:?.._»snFFENEn
A ? <~—INPUT CONTACT

SHORT EDGE +#2x1/8"
(FRONT) SELF-TAPPING
SCREWS

PARALLEL™
(V)
C ¢c

AVOQOID SOLDER
IN THIS AREA

Detail 1-3B

Detail 1-3A

PICTORIAL 1-4

INSET
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Detail 1-4A
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MAIN CIRCUIT BOARD, BOARD WIRING, Page 4
AND CHASSIS ASSEMBLY PARTS PICTORIAL
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MAIN CIRCUIT BOARD, BOARD WIRING,
AND CHASSIS ASSEMBLY PARTS PICTORIAL (Cont’d.)

ALWAYS IDENTIFY AN I.C BY THE
PART NUMBER OR THE TYPE NUMBER
NOTE: THE STYLE MAY BE SLIGHTLY
DIFFERENT THAN SHOWN.
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INSET

POD

BEND LEADS 90°
«~ AS SHOWN

. '

3/4"

4-40x3/8"
SILICONE HARDWARE
GREASE

Detail 2-5A

SW

Detail 2-5B
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PICTORIAL 3-1
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PICTORIAL 3-2
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INSET
1. WRAP AND MAKE §

MAIN
CIRCUIT BOARD

A MECHANICALLY SECURE
CONNECTION.

AU AV AW

RED _
3-WIRE ORG
_——| CABLE N VEL 4-40x3/8"

—
P BR

BS BT

““[" B¢ Jfﬁ/

12-WIRE
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2. THEN SOLDER
AS DIRECTED IN THE STEP.

HAFIDW.RRE

BLKf_

CB ce WHT

CIRCUIT BOARD

DISPLAY

PICTORIAL 3-3

DISPLAY

CIRCUIT BOARD | ¢

Detail 3-3B
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6-32x3/8"
HARDWARE

4-LUG
TERMINAL
STRIP

— Detail 4-1A  =———d
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4-1B
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}/H #6 FLATWASHERS

6-32 NUT
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END A
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= Detail 4-1D
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PICTORIAL 4-1
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Detail 4-1E
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4-40x3/8"
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Detail 4-3A
PICTORIAL 4-3




POWER

SWITCH}

)

RANGE
SWITCH

(FOIL SIDE)

p
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DURING TEST

T

PICTORIAL 5-1

GND STUD
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VALUE ZERO ™4
BUFFER ZERO r-_---..--..g
IHIGH VOLTAGE!
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Once you remove a protected IC from its protective
foam packing. DO NOT lay the IC down or let go of
ituntil it is installed in its socket. When you bend the
leads of a protected IC, hold the IC in one hand and
place your other hand on vour work surface before
you louch the IC to your work surface. This will
equalize the static electricity between the work sur-
faceand theIC.

The pins on the IC's may be bent out at an angle, so
they donot line up with the holes in the IC socket. DO
NOT try to install an IC without first bending the pins
as described below. To do so may damage the IC pins
orthe socket, causing intermittent contact,

IC LEADS

Before you install an IC, lay it down on its side as
shown below and very carefully roll it toward the
pins to bend the lower pins into line. Then turn the
IC over and bend the pins on the other side in the
same manner.

Compare the IC to the drawings shown below. Then
determine which end of the IC is the pin 1 end.

SMALL MOTCH poy RIDGE
-

INDENTATION

PIN1 PIN1 PIN1 PIN1

Page 18

Position the pin 1 end of the IC over the index mark
on the circuit board. Then start the IC pins into the
socket. Make sure that all of the pins are started into
the socket. Then push the IC firmly into the socket.
NOTE: An IC pin can become bent under the IC and
it will appear as though it is correctly installed in
the sockel.

An IC lifter has been furnished so vou can remove
an inline IC from its socket if this should be neces-
sary.

Push the shorter end of the lifter in between the IC
and the socket and rock the longer portion back and
forth. Be very careful, as the IC pins are very easily
bent.



BE SURE PLUG
IS CONNECTED
TO P101
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SCREW &)

PICTORIAL 6-1

BLACK INSULATORS
/

-

PICTORIAL 6-2

[ @
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A
RED INSULATORS"'

INSET

f 12° {
3!4"- ~1-1/4"
le1/4" 1747

[ SHIELDED CABLE
1;‘ ‘-\-q‘ . — ]
c:r"’r'\ _‘
CUT OFF 174"

SHIELD WIRES

TAKING CARE NOT TO CUT THE OUTER SHIELD OF
VERY THIN WIRES, REMOVE THE OUTER INSULATION.

SPECIFIED

\&~ LENGTH

COMB OUT THE SHIELD WIRES AT EACH END AND
TWIST THEM TIGHTLY TOGETHER. CUT THE SHIELD
WIRES AS SHOWN, AND THEN REMOVE 1/4" OF THE
INNER INSULATION. APPLY A SMALL AMOUNT OF
SOLDER TO THE END OF THE SHIELD WIRES AND
THE INNER LEAD. USE ONLY ENOUGH HEAT FOR
THE SOLDER TO FLOW.

——

@\( 7 ':9 Z e SOLDER
Py
Detail 6-2A
INSULATOR

SHIELDED CABLE

Detail 6-2B

CLIP

CRIMP OVER
INNER
INSULATION

=\<'

ALLIGATOR LAY SHIELDED CABLE

2
%Q

SOLDE
ZF\ <L
PUSH INSULATOR

%_
b—— Detail 6-2C —

IN CLIP

R

—

OVER CLIP

A\

PRINTED CIRCUIT
CARD CONNECTOR

BLACK INSULATOR
SHIELDED CABLE
END B

—

SHIELD
WIRES

RED INSULATOR
~SHIELDED CABLE
END B

CENTER LEAD

Detail 6-2D

PRINTED CIRCUIT /
CARD CONNECTOR

RED INSULATOR
SHIELDED CABLE
END B

7 BLACK INSULATOR
SHIELDY/
— SHIELDED CABLE
WIRES S " END 8

Detail 6-2E Page 19
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o Inductance and Resistance

I C4a Le =(‘-+Q—20—2—‘)LS =(1+02)L5

>—

Re = (1 - 02) Rs = Qulp T
PICTORIAL 7-1
_ 1 _ ws _ Re
Q =p T Rs T wlke

Capacitance and Resistance

1| Cs = (1 + Dz) C
@ @ S p
i Heathkit YTV PN
255000
oo 5 i e T o] = - 1 c
@ e 7y - 2708 () B Ce = (77D2) Us
CAUTION: DISCONNECT LINE ca] - JesTwe]ns R
CORD BEFORE REMOVING COVER
PUBES (LINE AND $iPUT) LOCATED WNSDE & SEE MANUAL FOR OPERATING INFORMATION. s
= D An, =D ‘s
s B (1 + DE) ! - wCsg T

Re =( 0? )RS ="wCeD

PICTORIAL 7-2
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PICTORIAL 7-3



MULTIPLIER (1+D2) — =

/ SHIELD
WIRES
/ FOIL

_—

+ ‘POWER ‘POWER" —

SHIELD

WIRES

+ — FOIL
VAR LA
ar a

O | LI} \
I
] B .
+ ‘SENSE‘J L'SENSE' —

ACCESSORY CABLE
CIRCUIT BOARD

"POWER’
*SENSE"
TEST CLIPS
OR FIXTURE
COMPONENT
UNDER TEST
‘SENSE’
‘POWER’

0 R | .2 3 4 5 6 .7 8 9 1.0
+
DISSIPATION
FACTOR (D)
TO
PICTORIAL 7-4 o

- (OPTIONAL)

PICTORIAL 7-5
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‘POWER’

“SENSE’
— O:
0 TO 50 vDC
POWER
SUPPLY 2000
SHIELD — + 1/2W —_ CAPACITOR
WIRES —| I—‘_‘NW-— UNDER
FOIL i TEST
"SENSE’
— O:
+
“POWER" — 4+
If
2000uF
50 V MIN.
TO (OPTIONAL)
GND NOTE POWER SUPPLY
STUD AND CAPACITOR POLARITY
DIFFERENTIAL
VOLTMETER
0 TO 2 VvDC - -
SOURCE
/! o
I - - +

pll

D.|.

1O,

ouT

PICTORIAL 7-8

0 TO 10 VvDC

OR

0 TO 50 vDC

POWER

SUPPLY /

X-Y PLOTTER

0 TO 2 vDC
SOURCE

1

A1
v

o_.
+

i
TO BIAS IN TERMINAL
— OR TO EXTERNAL
= 12 BIAS CIRCUIT
Y
|
I
|
|
|
T
— | :
1 : -
]
|
V BIAS IN
J___
- O |+
X CHANNEL )
Y CHANNEL _® N
) VALUE
ouT
1 O [+
0 TO 2 VDC L\

PICTORIAL 7-7

AL

RELAY

RELAY
CONTACT

ARM

LAMP

COMPARATOR

e

REAR PANEL
TERMINALS

g VALUE
ouT

PICTORIAL 7-9
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EXCITATION SENSING A/D,DISPLAY
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BIAS
() COMPONENT +18
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e AWER l_< UNDER TEST L
AMPLIFIER . ;
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OSCILLATOR VOLTAGE _“_‘ R, _| PrROTECTION : (1.0V) |
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|—<‘1 KHZ t 47 E O (I
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REFERENCE FULL-WAVE ERROR u DP4 DP2
PHASE SHIFT 107
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e
D
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RURATY [ SHIET RECTIFIER |—s| SCALING |4
ui17e U11BA U1188B VALUE
ouT
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CONTROL
< 1kHE
Q103
(VALUE)
\ MEASUREMENT ———
(SPLITTER) CIRCUITRY

LOSS (D) CORRECTION

SENSING CIRCUITRY

-§——— IMPEDANCE

Y FEEDBACK

FUNCTIONAL BLOCK DIAGRAM

PICTORIAL 8-1
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R112
IN v

PICTORIAL 8-2

+5

C309

<+

LAMP /\

L
(1

c3os
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DD
G T ;L
Nl LS NG
\ 4 o
10KHz
=4 —= INTERNAL
40KHz CLOCK *
5000
| AvA"A" L e 45>

37
\T/TEST U301

PICTORIAL 8-3



PICTORIAL 8-4

l_ fe—— INT —— REF E
[
=3 A/Z
BUFFER L
OUTPUT
Low
INPUT - CONSTANT
(NEIC-}N‘“PU-T;E) VARIABLE (REF)
SLOPE SLOPE
INTEGRATOR
QUTPUT
COUNTS
ACCUMULATED [
COMPARATOR & '
QUTPUT
.
CLOCK
COUNT 0000 1000 2000 3000 0000
— Y}
«—— INT ——» ::::%
j4——————— — REF ————
je—— A/Z —»
BUFFER
HIGH
(NEGATIVE)
INPUT INPUT - CO&&;SNT
VARIABLE SLOPE
SLOPE
INTEGRATOR i
OUTPUT
COUNTS =
COMPARATOR ACCUMULATED
OUTPUT
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CIRCUIT BOARD X-RAY VIEWS

NOTE: To find the PART NUMBER of a component
for the purpose of ordering a replacement part:

A.

Find the circuit component number (R101,
C101, etc.) on the X-Ray View.

Locate this same number in the “Circuit Com-
ponent Number” column of the “Parts List.”

Adjacent to the circujt component number,
you will find the PART NUMBER AND DE-
SCRIPTION, which must be supplied when
you order a replacement part.

The circuit board view is shown from the
component side. The foil on the component
side is shown in RED.”

. DISPLAY BOARD

DISPLAY CIRCUIT BOARD

(Shown from the component side.)
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