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INTRODUCTION

This Oscillocsope is a laboratory-grade instrument
that is ideal for the wide range of measurements typi-
cally found in electronics, development laboratories,
and scientific research. Some of its outstanding fea-
tures are:

Dual trace

Delayed sweep

Wide 35 MHz bandwidth

Fast 10 ns vertical rise time

High brightness mesh CRT with internal
graticule

2 mV/cm sensitivity

Inverting input switches

Algebraic add function

Vertical delay lines

TV coupling circuit for stable display of TV
signals

Single-sweep function

® Full X-Y operation with Z-axis control

The attenuator networks of each channel have 12
calibrated ranges, from 2 millivolts/centimeter to 10
volts/centimeter. Either or both inputs can be in-
verted by the Pull-to-Invert switches. This comple-
ments the ADD function, which displays the resultant
waveform after both input signals have been algebrai-
cally added together.

The internal vertical delay lines insure that the hori-
zontal sweep starts before the beginning of the verti-
cal signal. Thus, the complete vertical waveform will
be displayed. Since amplifier rise time is 10
nanoseconds, very-fast-rise-time signals can be faith-
fully reproduced.

Calibrated time-base ranges from .2 seconds/centime-
ter to 50 nanoseconds/centimeter are readily
switched in a 1-, 2-, 5-step sequence. Any sweep
speed can be expanded 5 times when the x5 switch is
pulled out. Delayed Sweep is also available (a more
sophisticated way of expanding the sweep speed). It
allows you to first select the exact portion of the
waveform that you want expanded and then it ex-
pands the waveform by a factor that you select.

The Trigger Select switch and Level control allow the
time base to be precisely triggered at any point along
the positive or negative slope of the trigger signal.
Various trigger signals can be selected. Other Trigger
Mode switches control the trigger input bandpass,
cutting off unwanted low frequency trigger signals
and triggering on only fast AC signals. Also, Autoand
Norm switches are provided which can automatically
display a baseline on the screen when there is no
trigger signal.

A calibrated 1-volt peak-to-peak square wave signal is
provided through a front panel connector. Also, rear
panel switches match the power transformer to stan-
dard line voltages from 100 volts to 280 volts AC.

While the solid-state circuitry provides excellent sen-
sitivity, stability, and versatility; the rugged construc-
tion and dependable operation of this Oscilloscope
make it a versatile tool for the hobbyist, professional,
or the service technician.
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UNPACKING INSTRUCTIONS

STRUCTED TO DO SO.

DO NOT UNPACK YOUR KIT UNTIL YOU ARE IN-

Your kit is packed in two shipping cartons. Inside the
larger carton is a box marked PKS 1-8. All the remain-
ing parts in the carton are the ‘Final Pack.”

Do not remove any parts from the box or other packs
until they are specifically called for in a Parts List.
You will be instructed to open each pack as it is
needed.

Inside the box marked PKS 1-8 is a “Pack Index
Sheet” that shows how the box is divided into its
eight packs.

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 discard any packing material until you
have accounted for all the parts.
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ASSEMBLY NOTES

TOOLS

You will need these tools to assemble your kit.

PLIERS DIAGONAL

LONG-NOSE

PLAERS STRIPPERS

CUTTERS

i OTHER HELPFUL

1
1 TOOLS
i
: DESOLDERING
i BULB®
P
1
i
i DESOL
DERING

NUT STARTER
=(Mh‘f BE SUPPLIED BRAID¥ DRIVERS
i WITH KIT)
i
i
] *T0 REMOVE SOLDER FROM CIRCUIT CONNECTIONS.
ASSEMBLY
1.  Follow the instructions carefully. Read the en-

tire step before you perform each operation.

2. Theillustrations in the Manual are called Picto-

rials and Details. Pictorials show the overall op-
eration for a group of assembly steps; Details
generally illustrate a single step. When you are
directed to refer to a certain Pictorial “‘for the
following steps,” continue using that Pictorial
until you are referred to another Pictorial for
another group of steps.

1/8"&1/4"-BLADE
SCREWDRIVERS

- -

IRON

7 PENCIL
” SOLDERING IRON
125 70 40 WATTS)

h—ﬁ---w----‘-‘

Most kits use a separate “Illustration Booklet"
that contains illustrations (Pictorials, Details,
etc.) that are too large for the Assembly Manual.
Keep the “Illustration Booklet” with the As-
sembly Manual. The illustrations in it are ar-
ranged in Pictorial number sequence.

Position all parts as shown in the Pictorials.

Solder a part or a group of parts only when you
are instructed to do so.
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6. Each circuit part in an electronic kit has its own
component number (R2, C4, etc.). Use these
numbers when you want to identify the same
part in the various sections of the Manual.
These numbers, which are especially useful if a
part has to be replaced, appear:

—  In the Parts List,

— At the beginning of each step where a
component is installed,

— In some illustrations,

—  In the Schematic,

— In the section at the rear of the Manual.
7. When you are instructed to cut something to a

particular length, use the scales (rulers) pro-
vided at the bottom of the Manual pages.

SAFETY WARNING: Avoid eye injury when you cut
off excess lead lengths. Hold the leads so they cannot
fly toward your eyes.

-

SOLDERING

Soldering is one of the most important operations you
will perform while assembling your kit. A good sol-
der connection will form an electrical connection be-
tween two parts, such as a component lead and a
circuit board foil. A bad solder connection could pre-
vent an otherwise well-assembled kit from operating
properly.

It is easy to make a good solder connection if you
follow a few simple rules:

1: Use the right type of soldering iron. A 25 to
40-watt pencil soldering iron with a 1/8" or
3/16" chisel or pyramid tip works best.

2. Keep the soldering iron tip clean. Wipe it often
on a wet sponge or cloth; then apply solder to
the tip to give the entire tip a wet look. This
process is called tinning, and it will protect the
tip and enable you to make good connections.
When solder tends to “ball” or does not stick to
the tip, the tip needs to be cleaned and retin-
ned.
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PARTS
IH— OR =0
Resistors will be called out by their resistance value H4-WATT
in {) (ohms), k{2 (kilohms), or M) (megohms). Certain . OR ——(T——
types of resistors will have the value printed on the 1/2-WATT

body, while others will be identified by a color code.
The colors of the bands and the value will be given in
the steps, therefore the following color code is given

for information Dn]y BANDE: © 4 8 "';‘}“"“"/mmnc-

5-BAND RESISTORS

(x1%) * Note Wide
Space
4-BAND RESISTORS Al
(:10%)
*+5% BANDS: 1 2 - Tolernes
Band 1 Band 2 Band 3 (if used) Resistance
1st Digit 2nd Digit 3rd Digit WuNipter Tolerance
Calor Digit Color Digit Color Digit Color Multiplier | JColor Tolerance}
Black 0 Black 0 Black 0 Black 1 Silver +10%
Brown 1 Brown 1 Brown 1 Brown 10 Gold + 5%
Red 2 Red 2 Red 2 Red 100 Brown + 1%
Orange 3 Orange 3 Orange 3 Orange 1,000
Yellow 4 Yellow 4 Yellow 4 Yellow 10,000
Green 5 Green 5 Green 5 Green 100,000
Blue 6 Blue 6 Blue 6 Blue 1,000,000
Violet 7 Violet 7 Violet 7 Silver 0.01 1
Gray 8 Gray 8 Gray 8 Gold 01
White 9 White 9 White 9

e e S e

Capacitors will be called out by their capacitance = EXAMPLES:

value in uF (microfarads) or pF (picofarads) and type:

ceramic, Mylar®, electrolytic, etc. Some capacitors 151K = 15 x 10 = 150 pF
may have their value printed in the following man- 759 = 75 x0.1 = 7.5 pF

ner:
NOTE: Theletter “R” may be used at times to signify a
First digit of decimal point: as in: 2R2 = 2.2 (pF or uF).
capacitor's value: 1 151K
Second digit of \V MULTIPLIER TOLERANCE OF CAPACITOR
capacitor's value: 5 FORTHE | MULTIPLY || 10pFOR | | erreR OVER
Multiplier: Multiply the NUMBER: BY: LESS 10 pF
first & second digits by 0 1 =0.1 pF 8
the proper value from the 1 10 +0.25 pF c
Multiplier Chart. 2 100 +0.5 pF o
3 1000 =1.0 pF F =1%
;o find thn_a tolerance of < 10,000 2.0 pF G *0%
e capacitor, look up P 100,000 H ~3%
this letter in the Tolerance J 5%
columns. - T " —10%
9 0.1 M +20%

*DuPont Registered Trademark
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BLANKING CIRCUIT BOARD

PARTS LIST

Open Pack #1 and check each part against the follow-
ing list. The key numbers correspond to the key num-
bers on the “Blanking Circuit Board Parts Pictorial”
(Iustration Booklet, Page 1). The parts may vary
slightly from the illustrations. Any part that is in an
individual envelope with the part number on it
should be kept in its package after it is identified until
you use it.

Some parts are marked witha “171-" or “172-"" pack-

aging number. These numbers are used for packaging
only and do not appear in the Manual “Parts List.”
Save all packaging material until all parts have been
located.

To order a replacement part, use the Parts Order Form
furnished with this kit. [f a Parts Order Form is not
available, refer to “Replacement Parts’ inside the rear
cover of this Manual. For prices, refer to the separate
"Heath Parts Price List.”

KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
1/4-Watt Resistors (cont'd.)
RESISTORS Al B-332-12 3 3300 2 (org-org-red) RS06,R908,
' R915
NOTE: Tho s ney vopaded o pe i one o | m eamiz 2 amongeee Ao
velope. Openal o esistrsvelopes nspeckboloreyos | L\ Glgpia 1 Songnowred Aol
’ Al 6-103-12 2 10 kfl (brn-blk-org) R923, R926
All resistors are 5% (fourth band gold) unless designated 10% Al 6-153-12 1 15 kil (bm-gm-org) RY32
(fourth band silver). Al 6-333-12 1 33 K (org-org-org) R919
Al 6-473-12 1 47 K} (yel-viol-org) R916
1/4-Watt A1l 6-683-12 2 68 ki) (blu-gry-org) R921, R934
Al 6-104-12 3 100 K (brn-blk-yel) R914, R925,
Al 6-510-12 1 51 (grn-brn-blk) R917 _ R939
Al 6-471-12 1 4700 (yel-viol-bm) R924 Al 6-474-12 1 470 kil (yel-viol-yel) R936
Al 6-511-12 1 510 (gm-bm-bm) A937 A1 6-105-12 11 M (bm-blk-grn) R935
Al 6-102-12 3 1000 Q1 (brn-blk-red) R905, R908,
R913 Other Resistors
Al 6-152-12 2 1500 12 (brn-grn-red) R928, R931
Al 6-182-12 1 1800 2 (brn-gry-red) R933 A2 6101 1 100 Q. 1/2-watt (brn-blk-brm) R922
Al 6-272-12 3 2700 {1 (red-viol-red) R903,R904, A3 1-9-1 1 10 ki), 1-watt, 10% R918
R907 (brn-blk-org)




Page 9

e S EIE ATELRITS —
KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
CAPACITORS
PARTS FROM FINAL PACK
B1 283 1 .56 pF phenolic (grn-blu-gry) €903
B2 2133 1 3.3 pF ceramic C908 Wire Bundle
B3 20-105 1 180 pF mica C913
B4 21-120 2 500 pF ceramic Csn, Co2 NOTE: Cut various lengths of wire from the wire when a step
B4 2126 1 .003 kF ceramic s directs you to prepare wire. The wire will be used in many
B2 21-141 1 .0033 pF (3300) ceramic €907 sections of the Manual.
B4  21-116 1 .005 uF ceramic €309
B4 21-195 3 A FF ceramic C901, C902, 340-8 7'6" Bare wire
C906 343-15 8' Shielded cable
B5 25-288 1 25 j-l.F e{ectrolytic C914 344-15 2" Lﬂrge black wire
344-21 21" Large red wire
DIODES 344-31 30" Large brown wire
344-35 21" Orange wire
C1  56-26 2 1N191 (brn-wht-brn) D901, D902 344-50 2-1/2" Small black wire
C1 56-56 6 1N4149 0903, D304, 344-51 3'3" Small brown wire
D805, D906, 344-52 12" Small red wire
D907, Dsos 344-54 30" Yellow wire
C1  56-634 1 82V zener Ds10 344-56 24" Blue wire
C1  56-653 1 91V zener (1N4763) D909 344-57 24" Violet wire
344-71 9" White-brown wire
TRANSISTORS 344-72 3’  White-red wire
344-73 12"  White-orange wire
NOTE: Transistors are marked for identification in one of the 344-77 24" White-violet wire
following four ways: 346-1 4-1/2" Small black sleeving
346-7 24" Clear sleeving
1. Part number. 346-20 2" Large black sleeving
g- ;w:te ﬂufgbeﬂ " ) 346-35 2-1/2" Medium black (heat
. Part number and type number. shrinkable) sleevin
4. Part number with a type number other than the one 347.2 12" 300 0 m": ks g
l .
Isted 347-35 12" 2-wire shielded cable
D1 417-811 3 MPSLOY Q903, Q904, 347-55 6"  B-conductor flat cable
Qs06 347-66 18" 25-conductor flat cable
D1 417-295 1 MPSL51 Q%05
D1 417-237 2 SE6020 Q901, Q902
MISCELLANEOUS Miscellaneous
85-2068-1 1 Blanking circuit board
E1 10-386 2 10 kf2 control R901, R929 74-34 10 Double-sided tape
E2  204-2319 ‘1 Angle bracket (4 extra)*
E3 250-213 1 4-40 = 5/16" screw 300-147 1 Danger label®
4 2522 P eddm 390-1255 1 Fuse label®
il v 2 #Akcwamten 391-34 1 Blue and white label*
E6 432827 2 4-pin plug P901, P902 391-81 2  Decorative inserts*
E7  432-877 1 10-pin plug P903 597-260 1 Parts Order Form”
E8  490-5 1 Nut starter Assembly Manual**
490-185 1 De-soldering braid Operation Manual**
Solder
*In Assembly Manual
**See Page 1 for part number
o Yo % y 1 (INCHES) 2 3 4 5 6 7
Lusyampms nel G 1oy eadlsas l g T T ETEN SN A B T B
L e e T | i LA g s T T IR | . S R | (L
0 % 1 oqcwmy o2 a . L [ 7 B 10 1 12 13 14 " 18 17
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STEP-BY-STEP ASSEMBLY

[ ) Position the circuit board printed
side (not the foil side) up as
shown in the Pictorial.

In the following steps, you will be
given detailed instructions on how to
install and solder the first part on the
circuit board. Read and perform each
step carefully. Then use the same pro-
cedure whenever you install parts on a
circuit board.

NOTE: All resistors installed on this
circuit board are 1/4-watt unless stated
otherwise in a step.

{ ) Hold a 100 k) (brn-blk-yel) resis-
tor with long-nose pliers as
shown and bend the leads straight
down tofitthe hole spacing onthe
circuit board.

PUSH DOWN
HERE

() R939: Push the leads through the
holes at the indicated location on
the circuit board. The end with
color bands may be positioned
either way.

Press the resistor against the cir-
cuit board. Then bend the leads
outward slightly to hold the resis-
tor in place.

....,

PICTORIAL 1-1

[ ) Soldertheresistorleads to the cir-

cuit board as follows:

1. Push the soldering iron tip
against both the lead and the
circuit board foil. Heat both
for two or three seconds.

SOLDERING
IRON

COMPONENT
LEAD /
FOIL

S
CIRCUIT BOARD

2. Then apply solder to the
other side of the connection.
IMPORTANT: Let the heated
lead and the circuit board foil
melt the solder,

SOLDERING
; IRON
SOLDER -\
FOILN : Qkh‘///)
NS \rlh\\\_-_ .

3. As the solder begins to melt,
allow it to flow around the
connection. Then remove the
solderand the iron and let the
connection cool.

SOLDERING
IRON /

,_.‘

Cut off the excess lead lengths
close to the connection. WARN-
ING: Clip the leads so the ends
will not fly toward your eyes.

[ ) Check the connection. Compare it
to the illustrations on the next
page. After you have checked the
solder connections, proceed with
the assembly on Page 12. Use the
same soldering procedure for
each connection.
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A GOOD SOLDER CONNECTION

I——_————-——————_—————1

Solder Flows Outward
And Gradually Blends
With The Foil And The
Lead.

FOIL

SRR

& |
A Soldering |

Ed ) Im
+" ™\ Positioned i
Correctly I
ey I
|

| 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 |

Lthe lead and the foil.

————————————“———————————_————?—————

POOR SOLDER CONNECTIONS

I Solder Does Not Flow

I Onto Lead. A Hard Rosin /, P

| ki Conouchin, ROSIN /5 , * Soldering
//,/ # |r?n

: FOIL . m?;;

When the lead is not heated sufficiently, the solder

will not flow onto the lead as shown above. To cor-
| rect, reheat the connection and, if necessary, apply a

small amount of additional solder to obtain a good
Lconnection.

tion. 1

£
Solder Appears To .
Flow Inward And Sit On ,~ 7 /H_S""’"I ng
P ran
Top Of Foll. ‘s

FOIL \

RN RN ] S SRR R AR RN

When the foil is not heated sufficiently the solder will
blob on the circuit board as shown above. To correct,
reheat the connection and, if necessary, apply a small
amount of additional solder to obtain a good connec-

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
you “drag' the soldering iron across other foils as you
remove it from the connection. A good 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.

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 called ‘‘solder resist.” This
is a protective insulation to help prevent solder
bridges.

SOLDER
BRIDGE




{ ) R937: 510 Q) (gro-bro-bro).

{ ) R936: 470 K1 (vel-viol-vel).

WNOTE: Be sure you installed resistor
R939 in Pictorial 1-1.

IMPORTANT: THE BANDED END OF DIODES CAN
BE MARKED IN A NUMBER OF WAYS.

"
BANDED END

NOTE: When you install a diode, al-
ways match the band on the diode with
the band mark on the circuit board. A
DIODE WILL NOT WORK PROPERLY
IF IT 1S INSTALLED BACKWARDS.
See Detail 1-2A.

SOLID BODY
o

"‘\.
BANDED END
s

AND GBLADSYS COLORED
END
INSIDE

If your diode has a solid body, the band
is clearly defined. If your diode has a
glass body, do not mistake the colored
end inside the diode for the banded
end. Look for a band painted on the
outside of the glass.

Detail 1-2A

CONTINUE O N

{ ) D909: 91 V zener diode (1N4763,
#56-653).

f ) R935: 1 MO (bro-blk-grn).

{ ) D906: 1N4149 diode (#56-56),
F (] D905 1IN4149 diode (#56-56).
{ ) R932: 15 K (brn-grn-org).
[ ) DY04: IN4149 diode (#56-56).
{ ) €03 .56 pF phenolic (grn-blu-
ery|.
() RY13: 1000 Q (brn-blk-red).
{ ) DY02: IN191 (bru-wht-brn) diode

(#56-26),

) Bare wire. Use a 1” length of bare
wire, >

} R904: 2700 {2 (red-viol-red).

() Dau7. 1N4149 diode [#56-56).

Da08: 1IN4149 diode (#56-56).

() R903: 2700  (red-viol-red).

[ ) RO06: 3300 Q (org-org-red).

} ROus: 1000 £ (bron-blk-red).

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

{ ) Da01: IN191 (brn-whi-brn) diode
(#56-26).
{ ) RO07: 2700 £ (red-viol-red).
{ ) Solder the leads to the foil and cut
off the excess lead lengths.
PICTORIAL 1-2
0w w3y 1 (INCHES) 2 3 4 5 6
|ya smjom 78] @, |, | | ! Fpg oo b ig 4 e g L i ! B N |
e ——— e —
8] 5 1 (Cwm) 2 3 a L} B -] 10 11 2 13 14 (1 AL 17
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R923: 10 K (brn-blk-org).

(|

R924: 470 1 (yel-viol-brn).

()

R928: 1500 £ (hrn-gro-red).

.\ .\

() R926: 10 K (brn-blk-org).

\

()

Ru27: 4700 0 (yel-viol-red).

\

B

R916: 47 K (yel-viol-org).

\

R908: 1000 1} (bro-blk-red).

RY909: 3300 £} (org-org-red).

Ra12: 4700 1 {vel-viol-red).

R919: 33 K (org-org-org).

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

CONTINUE O .

{ ) Ru25: 100 k} {brn-blk-yel).

[ ) R933: 1800 Q (bro-gry-red).

() R934: 68 kN (blu-gry-org).

[ ) R931: 1500 0 (brn-grn-red).

[ ) R917: 51 01 (gro-hrn-blk).

[ ) Ru15: 3300 ) [org-org-red).

() R914: 100 K2 (bro-blk-yel).

() Do03: 1N4149 diode (#56-56).

[ ) R9tt: 5600 Q (gro-blu-red).

[ ) D910:82 V zener diode (#56-634).

() R922: 100 12, 1/2-watt (bro-blk-
bru),

{ ) R921: 68 K (blu-gry-org).

() Solder the leads to the foil and cul
offl the excess lead lengths

PICTORIAL 1-3



Page 14

() C913: 180 pF mica. Solder the
leads to the foil and cut off the
excess lead lengths.

NOTE: When you install a transistor in
each of the following steps, align its
flat with the flat on the board. Insert the
leads into their correct E, B, and C
holes. Position the transistor 1/4"
above the board. Then solder the leads
to the foil and cut off the excess lead
lengths.

FLAT

: "."BIK'?‘LAT

{ ) Q906: MPSLO1 transistor (#417-
811).

() Q9U3: MPSLO1 transistor (#417-
811).

[ ) Q904: MPSLU1 transistor (#417-
811).

PICTORIAL 1-4

CONTINUE T

() Q905: MPSL51 transislor (#417-
2495).

[ ) Q9o2: SE6020 transistor (#417-

237).

() Quo1: SE6020 transistor (#417-
237).
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NOTE: When you install a plug, match
the lip on the plug with the double line
on the circuit board as shown in Detail
1-5A. Insert the pins in the holes and
push it down tight against the circuit
board. Then solder the pins to the foil.

{ ) P901: 4-pin plug.

( ) P903: 10-pin plug.

[ ) P902: 4-pin plug.

When you install a control, be sure it is
tight against and perpendicular Lo the
circuit board. Then solder the pins to
the foil.

{ ) R929; 10 k) control.

() R918: 10 K, 1-watt (brn-blk-org).

( ) Solderthe leads to the foil and cut
off the excess lead lengths,

() R901: 10 K control.

ST EEEEL LS EEE s F AT

PICTORIAL 1-5

Detail 1-5A
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4-40 NUT
=>"d
= 44
&D LOCKWASHER
ANGLE
BRACKET

#4

ég 4-40 x 5(16"
3)  SCREW

Detail 1-6A

() €:907: 0033 uF (3300) ceramic.,

[ ) C911: 5300 pk ceramic.

NOTE: When you install electrolytic
capacitors, always maltch the positive
(+) mark on the capacitor with the
positive {+) mark on the circuil board
OR match the minus (=) mark on the
capacitor with the minus (=) mark on
the circuit hoard.

MINUSE-)
MARK

4. OR

() C913: 25 pF electrolytic.

() €912 500 pFF ceramic.

(1 Ga09; .005 uF ceramic

() Caut: 1 wF ceramic.

[ ) Solderthe leads tothe foil and cul
off the excess lead lengths.

() RefertoDetail 1-6A and install the
anglebracket at the indicated hole
in the circuit board. Do not usethe
threaded hole in the angle brack-
el, Use a 4-40 % 5/18" screw, two
#4 lockwashers, and a 4-40 nut.
Use the nut starter furnished with
the kit to pick up and start #3, #4.

f and #06 nuls on screws,
———a

PICTORIAL 1-6

Q [ ] €908: 3.3 pF ceramic.
[ ) C9U5: .003 pF ceramic.
#/ () C906: .1 pF ceramic,

() Co02: .1 uF ceramic.

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

CIRCUITBOARD CHECKOUT

Carefully inspect the circuit board for
the following conditions.

{ ) Unsoldered connections.
[ ) Poor salder connections.,

() Solder bridges between [nil pat-
lerns.

—_

| Protruding leads which could
touch logether,

I'ransistors for the proper type
and installation.

.--
—

Electrolytic capacitor for the cor-
rect position of the positive (+)
mark or minus (—) mark.

Diodes for the proper type and
correct position of the banded
end.

Set the circuil board aside tem-
porarily.
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HIGH VOLTAGE CIRCUIT BOARD

Open Pack #2 and check each part against the follow-
ing list and the “High Voltage Circuit Board Parts
Pictorial (Illustration Booklet, Page 2).

KEY HEATH
No. Part No.

PARTS LIST

Page 17

To order areplacement part, use the Parts Order Form
furnished with this kit. If a Parts Order Form is not
available, refer to “Replacement Parts' inside the rear
cover of this Manual. For prices, refer to the separate
“Heath Parts Price List.”

QTY. DESCRIPTION

RESISTORS

1/4-Watt

S -~

CIRCUIT

Comp. No.

QTY. DESCRIPTION

NOTE: The resistors may be packed in more than one en-
velope. Open all the resistor envelopes (marked R) in this pack
before you check the resistors against the Parts List.

All resistors are 5% (fourth band gold) unless designated 10%
(fourth band silver).

A1l 6-152-12
A1 6-332-12
Al 6-472-12
Al 6-223-12
Al 6-473-12
A1l 6-124-12
1/2-Watt
A2 6330
A2 6122
A2 6-562

— b ok =k =k =k

1500 {1 (bm-grn-red)
3300 (} (org-org-red)
4700 11 (yel-viol-red)
22 K} (red-red-org)
47 ki) (yel-viol-org)
120 ki1 (bm-red-yel)

33 1 (org-org-blk)
1200 1 (brn-red-red)
5600 2 (grn-blu-red)

R212
R208
R207
R209
R205
R204

R218
R206
R202

KEY HEATH
No. Part No.
1-Watt

A3 1-36-1
A3 1-38-1
A3 1-39-1

Other Resistor

A4 3217
CAPACITORS
B1  21-116
B1 2179
B1 2138
B2 2727
B3  27-47
B1  21-195

B4 25147

ket ek omb A} kb

2.2 M(}, 10°% (red-red-gm)
4.7 MI1, 10% (yel-viol-grn)
6.8 M{}, 10% (blu-gry-grn)

4700 0} (4.7 k) 1, 7-watt,

10%

005 uF ceramic

.001 uF ceramic
.02 uF ceramic
.022 uF Mylar
1 uF Mylar

.1 uF ceramic

10 uF electrolytic

CIRCUIT
Comp. No.

R213
R215, R216
R214

R201

C205
C204
C206,C207
c203
Cc209
c202
C201
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_— S

KEY HEATH  QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
DIODES MISCELLANEOUS
C1 57610 1 SEF60 or FM-50 D201 F1 10-941 1 100 ki) control R211
C1  56-16 1 IN751 D203 F2  40-581 1 620 pH coil L201
C1 5664 1 Z1000-24 D202 (blue-red-brn)
F3 73-46 1 Plastic grommet
TRANSISTOR — INTEGRATED CIRCUIT (IC) D . G i
F5 250-170 2  #6 x 1/4" sheet metal screw
NOTE: Transistors and integrated circuits are marked for iden- g £5 11 2 G52 spade bolt
tification in one of the following four ways: a8 4 G32nut
F8 25285 2 6-32 push-on nut
1. Part number. F9 254-1 4 #6 lockwasher
2. Type number. (For integrated circuits this refers F10 490-189 1 IC puller
only to the numbers; the letters may vary.)
3. Part number and type number.
4. Part number with a type number other than the one
listed.
PARTS FROM FINAL PACK
D1 417-834 1 MPSU10 transistor Q201
D2 442-22 1 57410r7411C U201 G1  51-193 1 High voltage transformer  T201
85-1901-2 1 High voitage circuit board
SOCKET G3 206-1277 1 Transformer bottom shield

E1  432-753 3 Large spring connector
(1 extra)
E2  432-866 7  Small spring connector
(1 extra)
E3  432-865 2 3-connector housing
E4  434-230 1 8-pin IC socket
(o] Ya % 3 1 (INCHES) 2 3
[ o/8 38 88 78] , . I._l'.ll M S } o

ety T | - T
0o 8 1 (CMm) 2 a 4

o
o
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STEP-BY-STEP ASSEMBLY

( ) Position the circuit board as
shown with the printed (not the
foil) side up.

NOTE: When ynu. prepare a wire, cut
the indicaled color wire to the
specified length. Then remove 1/4” of
insulation from both ends of the wire.

{ ) 1-3/8" small brown wire.

Q)

( ) 1" small brown wire.

!

() 7/8" small brown wire.

[ ) Rz18:3302, 1/2-watt (org-org-blk).

{ ) R204: 120 k0 (brn-red-yel).

{ ) R202: 5600 §1, 1/2-watt {grn-blu-
red).

() R206: 1200 @, 1/2-watt (brn-red-
red).

() D202: MZ 1000-24 diode (#56-
64),

{ ) Rz09: 22 K (red-red-org).

7
[t :
7
e o 7
--.'m—
e _/x— —— e
e

( ) R212: 1500 © (brn-grn-red).

() R207: 4700 {1 (vel-viol-red).

() D203: 1N751 diode (#56-16).

{ -) R208: 3300 02 (org-org-red).

v N Z.
= | CD
ez [
~2 /

7 1@
"""—-——’é_ [ ] ‘
mE— ) |

(~ ) Soldertheleads to thefoil and cut
off the excess lead lengths.

PICTORIAL 2-1

CONTINUE

( ) D201: SEF60 or FM-50 diode
(#57-610).

{ ) R205: 47 K (vel-viol-org).

NOTE: When you install an 1C socket,
insert the pins into the circuit board
holes. The index mark on the circuit
board must still be visible after the
sockel is installed.

MARK

{ ) 8-pin IC socket at U201. Solder
the eight pins to the foil.

[ ) Rz213: 2.2 M, 1-watl (red-red-
grnj.

() R214: 6.8 M), 1-watt (blu-gry-
grn).

{ ] R216: 4.7 M(l, 1-watt (yel-vial-
grn).

{ ) R215: 4.7 MM, l-watt (yel-viol-
grn).

() Soldertheleadstothefoil and cut
off the excess lead lengths.
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STARTW@

[ ) C203:.022 uF Mylar.

[ ) Cz202: .1 uF ceramic.

() Qz01: MPSU0 transistor (#417-
834). Match the beveled edges of
the transistor with the bevels on
the circuit board outline and in-
sert the leads into the circuit
board holes. Position the transis-
tor 1/4" above the board. Then
solder the leads 1o the foil and cut
off the excess lead lengths.

L201: 620 wH coil (#40-581].

R201:470001, 7-watt. Position the
resistor 1/4" above the circuit
board.

\

@)

() Solderthe leads to the foil and cut
off the excess lead lengths.

PICTORIAL 2-2

CONTINUE < IS

() C204: .001 pF ceramic.

t ) C205: .005 pF ceramic.

[ ) C201: 10 pF electrolytic. Match
the positive (+) mark on the
capacitor with the positive (+)
mark on the circuit board OR
match the minus (—) mark on the
capacitor with the minus (-)
mark on the circuit board.

MINUS(-)

MARK

PLUS+)
MARK

() C206: .02 uF ceramic.

C207: .02 uF ceramic.

R211: 100 kf) control (#10-941).
NOTE: Your circuit board may be
screened 50 k.

C209: .1 uF Mylar.

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

._,
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START @

Refer to Detail 2-3A and prepare two

PUSH IN ON
PULL WIRE TAE OF
out SPRING CLIF

F-conductor ecables from the 8"
8-conductor flal cable as follows:

() Separate the wires 3/4” al both
ends of the cable. Use a sharp
knife,

Separate the flat cable for its full
length between the orange and
yellow conductors and between
the green and blue conductors.
Ihscard the yellow and green
conductors,

Detail 2-3B

—

NOTE: When you prepare the end of a

stranded wire or conductor, remove
'13-;" ol insulation and twist the Ii.n:'! C 0 N N E C T T 0

wire strands together. hen mell a Detail 2-3A

small amount of solder on the fine wire | FO ‘ l_ S l D E

strands to hold them together |

() Prepare both ends of each { E D :
J-conductor flat cahle I | R [ ) Mark the proper housing (1 and

therother housing Q2 witha mmark-
ing pen

/BRN =

{ ) Install small spring connectors on |

all three conductors at only one | 0 R G J[_l

end of each of the 3-conductor ca- i ——

bles. BEND OVER INSULATION 5 . N
AFTER CONNECTION ~ i s B

b
HAS COOLED.~ -

NOTE: In the following steps  [NS)
means not o solder because other
wires will be added later. "S- wilh a
nunber, such as (§-1), means Lo solder
the connection. Fhe number following

- =]
BEND AND ~ -
SOLDER ~ : ‘—'-;GRY— A

the “S™ 1ells how many wites are at the

—— k'-\ connection,
e B L U 3
>~ SPRING : |¢-t ! (. { ) Connect the free end of the
CONNECTOR M |_| V I O L ;_L J-conductor cable with housing
i \ I D1 on it tothe circul board holes
) Install & 3-conductor housing on L ['-_ S \, \ al location Q1 as follows:
the end of cach of the 3-conductor L ) Nt
cables. Position each  housing b [} Py e Gray conductor 1o hole E (S-1)
with its slots up and insert the I T
carrect color wireinits holein the f=—=" '\__ | = Blue conductor to hole B [5-1)
housing as shown in Detail 2-3A : | * -
NOTE: [F it should ever be neces- \ F ol Vialet conductor to hole €, [S-1).
sary to remove a spring connector __'E ‘ |
from the connector housing, refer I - —[-. NOTE: When you make a connection Lo
to Detail 2-38. Use o small P ) i ‘ L '-‘,’ \he Toil side of the circuit hoard, keep
screwdriver and depress the lock- | (_ —}- | ' the insulation of the wire or conductor
ing tab on the spring connector Femmat 14" from the foil so vou wel a ol
through the slot in the housing | | | solder connection
while vou pull out on the wire. v ]
SLots { ) Connect the other 3-conductor

vabletothe foil side of the board at
02 as follows:

Red conductor to hole C (S-1).

Q 2 Q 1 Brown conductor to hole B (5-1).

Orange conductor to hole B (S-1).

PICTORIAL 2-3

CONNECTOR
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(

POSITION THE SMALL
PORTION OF THE GROMMET
INTO THE CHASSIS HOLE,

BEND THE LARGE PORTION
OF THE GROMMET OVER AND
INTO THE SMALL PORTION.
PRESS IT FIRMLY INTO
PLACE.

Detail 2-4A

) Install 6-32 push-on nuts at loca-
tions A and B on the transforimer
top shield. Position the tlat side of
cach nut up.

TRANSFORMIR
TOP SHICLD

Refer to Detail 2-4A and install a
plastic grommet in hole I

Install 6-32 spade bolts at holes E
and ( with 6-32 % 1/4" screws. #6
lockwashers, and 6-32 nots. Be
sure Lhe notch in the spade bolts
fit into the notch 1n the trans-
former shield.

—

T201: Position the transformer
pins into their circait buard holes,
Note the orientation of the trans-
former pins. Do not solder the
transformer pins to the foil yet.

Pass the
high veltage transtormer (#51-
143) through grommet F.

wire coming from the

Shide the shield over Lthe trans-
former and sceure the spade bolts
to the circuit board with  #6
lockwashers and 6-32 nuts. Note
the orientation of shield hole F.

Secure the transformer in the
shield with #6 = 1/4" sheet metal
screws at hules C and D in the

shield.

Solder all eight transformer pins
to the foil.

FLAT
SIDE

(;o/”"’llf\%é%a 32 PUSH-ON NUT

) #6x1/4" SCREW

7 D) 6-32 x 1/4"

SCREW

T—6-32 SPADE BOLT
#6 LOCKWASHER
6-32 NUT

i
|
B

D46 LOCKWASHER

@b -32 NUT

o v v 3y 1 (INCHES) 2 a 5 6 7
1/8 | 3/8 | B/8 78

| 1 | ] I o | [ | ol ey o by o | ! | 1,

LT LT L)LY E S S N N VI PR (S W S P

(o] 1(Cmy 2 3 “ s 7 ] 9 10 11 12 13 14 18 e 17
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{ ) Preparethe ends ofa 12" large red
wirg and a 12" large orange wire.

[ ) Install alarge spring connector un
only one end ot each of these
wires,

Gonnect the free end of each of these
two wires as lollows:

() Red wire to hole A [S-1).

{ ) Orange wire to hole B (S-1).

SMALL
INDENTATION

PIN 1

INTEGRATED CIRCULT
INSTALLATION

Notes:

CAUTTON: Tategrated Circuits (10)'s)
are complex electromic devices that
perforin moeny complicated functions
in the circuit. However, these devices
cant he damaged during installation.
Read all of the following information
hefore you install any 1C7s.

The pins on the IC's are bent out at an
angle so they do not fine up with the
holes in the 1C socket. DO NOT try to
install the IC without first bending the
pins. ‘1o do so may damage the I pins
or the socket, causing intermitten! con-
lact.

IC LEADS

Before you install an [C, lay it down on
its side as shown and very carefully
roll it toward the pins tobend the lower
pins into line. Then turn the [C over
and benad the pins on the other side in
the same manner.

n

Detail 2-6A

PICTORIAL 2-5

o=
S In—y —

Make sure that the pin 1 end of the 1€
(refer tallelail 2-6A) is positioned over
the index mark on the circuit board.
Also make sure that all of the pins are
started into the suckel. Then press the
IC firaily into the socket. NOTE: An G
pin can become bent under the 1C and
it will appear as though it is correctly
installed in the sacket.

PIII‘J'DI
-
i
l/é"o |
|\i <,

| NDEX MARK

An 1C puller is supplied for removing
IC's trow thivir sockets.

SAUFFZE
“TTOGFTHER
AND

() UU210; 5741 or 741 10 (#442-22).

CIRCUIT BOARD CHECKOUT

Carefully inspect the circuil board for
the following conditions.

{ ] Unsoldered connections.
[ ) Poor solder connections.

{ ) Solder briges hetween foil pat-
terns.

{ ) Protruding leads which could
touch together.

{ ) Transistor for the proper installa-
tion.

Electrolytic capacitor for the cor-
rect position of the positive (+)
mark.

Diodes for the proper type and
correecl position of the banded
end.

Integrated circuit for the proper
installation.
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NOTE: When you perform the next
step, it may be necessary to bend the

tab so the shield fits properly.
TRANSFORMER SOLDER
X : BOTTOM SHIELD 12
[} Fit the transformer bottom shield — TAB
onto the foil side of the circuit
board. The tab of the bottom "

shield should be against theindi- § | S 4T+ " ""——- T 3,CONDUCTOR

cated nul that mounts the trans- CABLE
former top shield. Be sure to route ———
the 3-conductor cable out from SOLDLR 1" = —
under the bottom shield as ; e
shown. "G m

< g X SOLDER

Solder the transformer bottom
shield Lo the circuit board foil at
the two indicated locations.

SOLDER X
1/2

Solder the transformer bottom
shield to the transformer top
shield at the two indicated loca-
tions.

{ ) Remove the protective backing
from the danger label and press TRANSFORMER
the label upside-down on the TOP SHIELD
transtormer lop shield.

{ ) Sel the circuit board aside lem-
porarily.

PICTORIAL 2-6
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VERTICAL DEFLECTION CIRCUIT BOARD

PARTS LIST

Open Pack #3 and check each part against the follow-
ing list and the "Vertical Deflection Circuit Board

Parts Pictorial” (Illustration Booklet, Page 3).

To order a replacement part, use the Parts Order Form
furnished with this kit. If a Parts Order Form is not
available, refer to “Replacement Parts” inside the rear
cover of this Manual. For prices, refer to the separate
“Heath Parts Price List.”

KEY HEATH  QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No.
RESISTORS

1/4-Watt

NOTE: The resistors may be packed in more than one en-
velope. Open all the resistor envelopes (marked R) in this pack
before you check the resistors against the Parts List.

All resistors are 5% (fourth band gold) unless designated 10%
(fourth band silver). 1% resistors have a brown fifth color band.

Al 6-100-12 8 10 1 (brn-blk-blk) R413, R415
R424, R425,
R433, R434,
R435, R436

Al 6-390-12 2 390 (org-wht-blk) R426, R429

Al 6-820-12 2 820 (gry-red-blk) R404, R406

Al 6-101-12 6 100 01 (brn-blk-brm) R402, R408
R418. R421.
R447, R448

A1 B-151-12 1 150 2 (brn-grn-brn} R416

Al 6-1870-12 1 187 0, 1% (brn-gry- R414

viol-blk-gold)

Al 6-271-12 2 270 1 (red-viol-brn) R417, R422

Al 6-681-12 3 680 0 (blu-gry-brn) R401, R403,
R407

Al 6-123-12 1 12 K (brn-red-org) ° R412

KEY HEATH QTY. DESCRIPTION CIRCUIT

No. Part No. Comp. No.

Other Resistors

A2 6-102 2 1000 1, 1/2-watt R405, R419

(brn-blk-red)

A3 1-46-2 8 180 01, 2-watt (brn-gry-brn)  R438, R439,
R441, R442,
R443, R444,
R445, R446

A4 3-45-5 1 1200 (1.2k) {1, 5-wall R427

Ad 3-6-7 1 330 {1, 7-watt R427

CAPACITORS

B1  20-130 1 12 pF mica C403

B1 20-100 1 30 pF mica C407

B1 20-174 1 42 pF mica C409

B1 20-101 1 47 pF mica C404

B1 20-78 1 56 pF mica c408

B2 21-46 1 .005 pF ceramic C405

B2 21-176 2 .01 uF ceramic C401, C406

B3 21-192 2 .1 uF (104M) ceramic C411, C412

B4  25-220 1 10 uF tantalum C402

B5 25-290 1 250 pF electrolytic C413
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KEY HEATH  QTY. DESCRIPTION CIRCUIT KEY HEATH  QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
TRANSISTORS MISCELLANEOUS
NOTE:T(ansistOfs andintegr_ated circuits are marked for iden- E1  10-1102 1 500 Q control R431
tification in one of the following four ways: E1 10-1103 2 2000 0 control R409
E1 10-1132 2 10 kil control R411
;: ?3:\9“#3::;}. E2 4537 2 1.75 uH coil L401
3. Part number and type number. E3 5655 1 VR36A diode D401
4. Part number with a type number other than the one E4 21531 4  Heat sink
listed. E5 354-7 1 Cable tie
E6  432-803 1 3-connector housing
C1 417-887 4 MPSH10 Q401, Q402 E7  432-753 4  Spring connector (1 extra)
Q403, Q404 E8 475-16 2  Faerrite bead
c2 417-205 2 2N3866 Q405, Q406
C2 417-269 2 SGCh282 Q407, Q408
HARDWARE PART FROM FINAL PACK
D1 250-213 4  4-40 x 516" screw
D2  252-2 4 440 nut 85-1904-1 1 Vertical deflection circuit board
D3  255-748 1 Hex spacer
D4  259-11 1 #6 spade lug
D5 252-5 1 10-32 nut
D6 254-36 1 #10 lockwasher
D7  266-964 4  Hinge sleeve




= ATEIRITS

Page 27

STEP-BY-STEP ASSEMBLY

IDENTIFICATION
DRAWING

PART
NUMBER

1

NOTE: Due to its large size, only a part
of the circuit board is shown. The
shaded area in the identification draw-
ing al the top of the Page indicates the
area you are assembling.

() Position the circuit board as
shown with the printed side (not
the foil side) up.

{ ) R419: 1000}, 1/2-watt (brn-blk-

red).

[ ) Solderthe leads to the foil and cut
off the excess lead lengths.

() R425: 100 (bra-bik-blk).

[ ) R4zz: 270 Q (red-viol-brn).

{ ) R402: 100 (2 rbrn-blic—brn}. u
() R412: 12 kQ (bro-red-org). h\m' A
{ ) R404: 82 01 (gry-red-blk). ‘_% %Q- D
() R406: 82 Q) (gry-red-blk). ~.\}{ UB @
() R407: 680 @ (blu-gry-brn), L é 0 -DO U \
() R408: 100 @ (brn-blk-brn). -ﬂf':)"_\\_-?ﬁ%
[ ) R40S: 1000 (2, 1/2-watt (brn-blk- |4 )
red) ( Z W/,

() R4az29: 39 ) (org-wht-blk).

() Rau1l: 680 ) (blu-gry-brn).

[ ) R434: 10 0 (bru-blk-blk).

[ ) R436: 10 Q (brn-blk-blk).

{ ) R448: 100 02 (brn-blk-brn).

{ ) Soldertheleads tothe foil and cut
off the excess lead lengths.

PICTORIAL 3-1

F
&)
IS
— £
- SIS
] &=
2%
r 1
| : é

CONTINUE T

() R403: 680 £ (blu-gry-brn).

( ) R415: 10 2 (brn-blk-blk).

() R421: 100 Q2 (bra-blk-brn).

( ) R414: 187 1), 1% (brn-gry-viol-
hlk-gold).

() Rai8: 100 ) (brn-blk-brn).

(] R413: 10 Q (bro-blk-blk).

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

() R417: 270 © (red-viol-brn).

() R424: 10 [brn-blk-blk).

() R426: 390 {org-wht-blk).

() R416: 150 £} (bro-grn-brn).

() R433: 10 Q (brn-blk-blk).

() R435: 10 Q (brn-blk-blk).

{ ) R447: 100 0 (brn-blk-brn).

(. ) D401: VR3BA diode (#56-55).
Match the band on the diode with
the band on the circuit board.
Position this diode 1/4" above the
circuit board.

() Solderthe ieads to the foil and cut
off the excess lead lengths.
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PART
NUMBER

[DENTIFICATION
DRAWING

CONTINUE o

NOTE: When you install a transistor in
each of the following four steps, align
its flat with the flat on the board. Insert
the leads into their correct E, B, and C
holes. Position the transistor 1/4"
above the board. Then solder the leads
to the foil and cut off the excess lead
lengths.

1af 1/4"

ENFLAT

[ )] Q4ul: MPSH10 transistor (#417-
887).

( } Q402: MPSH10 transistor (#417-
887).

() C403: 12 pF mica.

(+ ] C404: 47 pF mica.

() C407: 30 pF mica.

[ ) C408: 56 pF mica.

[ ) C409: 42 pF mica,

NOTE: When you install each coil in
the next two steps, be sure to bend the
leads toward the slotted side of the
choke as shown.

SLOT

() Laoz: 1.75 pl coil (#45-37).

f ) L401: 1.75 pH coil (#45-37).

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

PICTORIAL 3-2

[ ) Q404: MPSHI1U lransistor (#417-
887),

{ ] Q403: MPSH10 transistor (#417-
887).

{ ] Push the two 2N386b Lransistors
(#417-205) into heal sinks. Align
the tab on the transistor with the
slot in the heat sink.

maﬁmmsmm

NOTE: When you install each of the
following transistors, align the tab on
the transistor with the tab outline on
the circuit board. Insert the C, B, and E
leads into the corresponding holes of
the circuit board. Position the transis-
tor 1/4" above the board, Then solder
the leads to the foil and cut off the
excess lead lengths.

TAB

[ ) Q405: 2N38bb lransistor (#417-
205).

{ ) Q4u6: 2N3866 lransistor (#417-
205),
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(START @

NOTE: When you install the five con-
trols in this Pictorial, position the
knobs of all controls toward the right
edge of the board as shown in the Pic-
torial. Push each control down tight
against the board, solder the leads to
the foil, and cut off the excess lead
lengths.

[ ) R409: 2000 ) (2K) conlrol (#10-
1103) .

[DENTIFICATION
DRAWING

PART
NUMBER

[ 1 C405: .005 pF ceramic.

[ ) C401: .01 ¢F ceramic.

{ ) R411: 10 K control (#10-1132).

NOTE: When you install a tantalum
capacitor, match the positive ( +) mark.
or color dot on the capacitor with the
posilive [ +) mark on the board.

POSITIVE (+}

POSITIVE (+)
MARK

() C402: 10 uF tantalum.

(+) R423: 2000 {1 (2K) control (#10-
1103).

( ) R427: 330 {1, 7-watt. NOTE: This
resistor replaces two resistars
previously used here. Install the
resistor as shown, 1/2” above the

circuit board.

+F
M

() Pushthetwo SGC5282 transistors
[#417-269) into heat sinks. Align
the tab on the transistor with the
slot in the heat sink.

TAB - TRANSISTOR

SLoT

HEAT SINK

NOTE: When vou install each of the
following transistors, align the tah on
the transistor with the tab outline on
the circuit board. Place a ferrite bead
on the B lead. Insert the C, B, and E
leads into Lhe corresponding holes of
the circuit board. Position the transis-
tor so the ferrite bead is held against
the board. Then solder the leads to the
foil and cul off the excess lead lengths.

FERRITE
BEAD

[ ) Q408: SGC5282  lransistor
(#417-269).

| ) Q407: SGC5282 transistor
(#417-269).

{ ) R437:1200(1, 5-watl. Position the
resistor 1/4" above the circuit
board.

[ ) C406: .01 uF ceramic,

{ ) R431: 500 control (#10-1102).

[ ) R432: 10 K control (#10-1132).

{ ) Solderthe leads to the foil and cut
off the excess lead lengths.

PICTORIAL 3-3

() C411: .1 puF (104M) ceramic.

[ ) C412: 1 uF (104M) ceramic.

{ ) Solder the leads Lo the foil and cut
off the excess lead lengths.
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PULL ENDT CABLE n[\[
CUT OFF
C"{TC"' EXCESS

[ ) C413: 250 uF electrolytic. Match v

the positive [(+) end of the CIRFUH Gl
capacitor with positive (+) mark Detail 3-4A
on the board, OR, match the nega-
tive (—) end of the capacitor with
the negative [-) mark on the
board. Solder the leads to the foil
and cut off the excess lead
lengths.

Refer to Detail 3-4A and install a
cable tie through the circuit board
holes and around the electrolytic
capacitor. Fit the cable tie end
through the catch and pull the
cable tie tight. Then cut off the
excess cable tie,

_—
—

NOTE: Use the following procedure to
install the resistor pairs in the next four
steps.

1. Insert one lead of each resistor
in the circuit board as shown in
Detail 3-4B. Do not solder the
leads to the foil yet.

2. Bend the top leads together and
solder them. Then cut off the ex-
cess lead lengths.

3. Position the resistor assembly
1/4" above the circuit board.
Then solder the remaining two
leads to the foil and cut off the
excess lead lengths.

( ) R443/R44a4: Two 180 2, 2-watt
(brn-gry-brn).

() R455/R446: Two 180 (), 2-watt
(brn-gry-brn).

{ ) Ra42/R441: Two 180 02, 2-watt
(brn-gry-brn}.

[ ) R439/R438: Two 180 {1, 2-watt
(brn-gry-brn).

Detail 3-4B

PICTORIAL 3-4

0 v v % 1 (INCHES) 2 3 4 5 (-]
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PRINTED SIDE
OF CIRCUIT BOARD

HINGE
SLEEVE

4-40 x 5/16" SCREW

Detail 3-5A

Refer to Pictorial 3-5 (Illustration Booklet, Page 4) for
the following steps.

NOTE: A plastic nut starter has been provided with
this kit. Use it to hold and start 6-32 and 4-40 nuts on
SCTews.

( ) RefertoDetail 3-5A and install a hinge sleeve at
location A on the circuit board. Position the slot
in the hinge sleeve away from the printed side
of the board. Use a 4-40 x 5/16" screw and a 4-40
nut. Do not overtighten the hardware.

( ) In the same manner, install hinge sleeves at
locations B, C, and D on the circuit board.

NOTE: When you install the hex spacer in the next

step, be sure to mount the spacers so it is on the foil
side of the circuit board.

10-32 NUT

#10 LOCKWASHER

FOIL SIDE
GF CIRCUIT BOARD

HEX SPACER

Detail 3-5B

() Refer to Detail 3-5B and install a hex spacer in
the ground (GND) hole in the circuit board with
a #10 lockwasher and a 10-32 nut.

( ) Refer to Detail 3-5C and prepare both ends of a
9-1/2" length of 300 Q twin lead.

[
1/4" b
1/2"—»

REMOVE WIRES FROM
INSULATION. TWIST

STRANDS TOGETHER.
LS

(D)cuT OUTER INSULATION.

BEND BACK AND CUT OFF
CENTER STUB

@umn BACK WIRES AND
CUT OFF CENTER STUB.

V%
S e P

IF NOT ALRFADY DONE
APPLY A SMALL AMOUNT
OF SOLDER TO EACH BARE
LEAD, USE ONLY ENOUGH
HEAT 10 MELT THE SOLDER.

Detail 3-5C

( ) Atoneend of the 300 ) twin lead, install large
spring connectors on both leads.

( ) Referto Detail 3-5D and push these spring con-
nectors into holes 1 and 3 of a 3-conductor
housing.

SLOTS

INSERT WITH
TAB UP

3
Qﬁ\\
B

3-CONDUCTOK
HOUSING

SPRING
CONNECTOR ;

3000
TWIN LEAD

Detail 3-5D




U 2" LARGE BLACK

WIRE
=

PICTORIAL 3-6

Connect the free end of this 300 {} twin lead to the
circuit board as follows:

( ) Lead coming from hole 1 in the 3-connector
housing to hole M (S-1).

( ) Lead coming from hole 3 in the 3-connector
housing to hole N (S-1).

( ) Prepare a 6" small red wire and a 6" white-red
wire.

( ) Connect one end of the 6" red wire to circuit
board hole AA (5-1).

( ) Connect one end of the 6” white-red wire to
circuit board hole BB (S-1).

The free ends of these wires will be connected later.

Refer to Pictorial 3-6 for the following steps.

BEND OVER WIRE
AND SOLDER

el

BEND OVER
INSULATION

Detail 3-6A

( ) Prepare a 2" large black wire.

( ) Refer to Detail 3-6A and install a #6 spade lug
on one end of this wire.

NOTE: Before you perform the next step, you may
have to scrape the indicated area of the circuit board
down to the bare foil to remove the “solder resist”
coating.

( ) Solder the other end of this black wire at the
indicated location on the foil side of the circuit
board.

CIRCUIT BOARD CHECKOUT

Carefully inspect both circuit boards for the following
conditions.

( ) Unsoldered connections.

( ) Poor solder connections.

( ) Solder bridges between foil patterns.

( ) Protruding leads which could touch together.
( ) Transistorsforthe propertypeand installation.

( ) Electrolyticand tantalum capacitors for the cor-
rect position of the positive (+) mark,

( ) Diode for the correct position of the banded
end.

( ) Set the circuit board aside temporarily.

o v v % 1 (INCHES) 2 3 4 5 T

[, de sm 78] oy ]y L pod cpa Lag el pgid oy R
prefryee T ) S T T T T 1 T T f T T T T
Q B 1 (CM) 2 a3 4 L] ] T 8 Ll pL+] 1 12 13 14 18 18 17
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LOW VOLTAGE CIRCUIT BOARD

PARTS LIST

Open pack #4 and check each part against the follow-
ing list and the “Low Voltage Circuit Board Parts
Pictorial” (Illustration Booklet, Page 5).

To order a replacement part, use the Parts Order Form
furnished with this kit. If a Parts Order Form is not
available, refer to '‘Replacement Parts" inside the rear
cover of this Manual. For prices, refer to the separate
““Heath Parts Price List.”

KEY HEATH  QTY. DESCRIPTION CIRCUIT KEY HEATH  QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
Other Resistors
RESISTORS
A3 1-25-1 1 6800 2, 10%, 1-walt R111
1/8-Watt (blu-gry-red)
A4 3-28-5 1901, 10%, 5-watt R108
NOTE: The resistors may be packed in more than one en- A4 3-16-5 2 17511, 10%, 5-watt R106, R109
velope. Open all the resistor envelopes (marked R) in this pack A4 3-5-5 1 2100, 10%, 5-watt R105
before you check the resistors against the Parts List. A4  3-55-5 1 2000 (2 k) {2, 5-watt R107
All resistors are 5% (fourth band gold) unless designated 10% CAPACITORS
(fourth band silver). 1% resistors may be marked 1% or have a .
brown fifth color band. . B1 21-16 1 .01 uF ceramic C105
BT  21-733 1 .05 uF ceramic Cc101
Al 2-41-11 1 13K, 1% (br-org-blk-red) R115 B2  27-47 2 .1 Mylar C111,C119
B3 25200 2 .68 uF tantalum C108, C117
B4 25-197 2 1 uF tantalum C112, c121
1/4-Watt B3  25-221 2 2.2 tantalum C109, C118
B5  25-820 1 10 uF nonpolarized (NP) c113
electrolytic
A2 eEme :::i::)' b s 4 Rtz B6 25299 1 1.5 uF electrolytic c123
A2 6249112 1 2490 02, 1% (red-yel-wht-brn) R116 86 25147 1 0an eouite Oz
A2 6332-12 1 3300 0 (org-org-red) A112 B7 25-850 1 100-100-100 uF .aleclroly‘llc c103 104
A2 6732112 1 7320 2, 1% (viol-org-red-br) R114 Be: 25290 3 1260 uF electroptic g:g:'
A2 - . 11 % (brn-blk-blk-
35 2_;202_21;2 5 220'(2'] 1“6(:32"'“!"* 1ed) ::: e | B0 25269 2 2000 uF electrolytic C107, C114
yel) Litt B9 25812 2 3000 uF electrolytic C115, C116
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KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
DIODES HARDWARE
C1  56-55 1 VR36A D114 E1 25049 B 3-48 x 1/4" screw
C1 56-626 1 56V zener D113 E2 252-1 8 3-48 nut
C1 57-27 14 1N2071 D101, D102, E3 254.7 8  #3 lockwasher
D103, D104, E4  250-213 6 4-40 x 5/16" screw
D105, D106, E5 250-273 1 4-40 x 3/8" screw
D107, D108, E6 252-2 7 4-40 nut
D109, D110, E7 2549 3 #4 lockwasher
D111, D112, E8  266-964 4  Hinge sleeve
D116, D117 5
PLUGS
F1 432-829 1 3-pin
432-827 2  4-pin
TRANSISTORS — INTEGRATED CIRCUITS 432-825 2 6-pin
(IC’s) 432-876 1 B-pin
432-877 1 10-pin
NOTE: Transistors and integrated circuits are marked for iden-
tification in one of the following four ways: MISCELLANEOUS
1. Part number.
2. Type number. (For integrated circuits this refers ::2 ;?-519229 ; Eofhm ool . B
only to the numbers; the letters may vary.) simpead hoat sink
3. Part number and type number. G3  205-1436 1 Flat heat sink
4. Part number with a type number other than the one G4 3547 3 Cable tie
listed.
PARTS FROM FINAL PACK
D1 417-818 1 MJE181 transistor Q101
D2  442-617 2 UA78IC U101, U103 85-2234-1 1 Low voltage circuit board
D2 442-618 2 UA791IC U102, U104 H1  204-2302 1 Circuit board bracket
o Yo Y% A 1 (INCHES) 2 3 4 5 6 T
I U S (N . NV OO O OO R, NN S| SNSRI (SN ) SR I (Y WV U S (SN S
A0 1L35 N, SO PSRN TS () S T P S R S o e P I RS ) P i o Ty T B (S S e o e
0O % 1 (@M 2 3 a 5 6 7 8 10 1 2 13 14 1] 18 17
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STEP-BY-STEP ASSEMBLY

PART

) Position the circuit board as
shown with its printed (not the
foil) side up.

NUMBER

) R119: 220 k2 (red-red-yel).

(

] R118: 220 ki) (red-red-yel).

IDENTIFICATION
DRAWING

NOTE: When you install a diode,
match its band with the band on the
circuit board.

(

) D116: 1IN2071 idode (#57-27).

{

) D104: 1N2071 diode (#57-27).

) D103: 1N2071 diode (#57-27).

) D102: 1IN2071 diode (#57-27).

D101: 1N2071 diode (#57-27).

1-1/8" bare wire. Use the bare wire
furnished with the kit.

1" bare wire.

1" bare wire.

1-1/4" bare wire.

1-3/8" bare wire.

1-1/8" bare wire,

a1

S |

—

R112: 3300 {} (org-org-red).

1" bare wire.

—

D114: VR36A diode (#56-55).

) D113:56 V zener diode (#56-626).

) D117: 1N2071 diode (#57-27).

) Solderthe leads to the foil and cut
off the excess lead lengths.

PICTORIAL 4-1

=

:
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NOTE: When you install a tantalum
capacitor, match the positive (+) or
colored end of the capacitor with the
positive (+) mark on the circuit board.

POSITIVE (+})
OR COLORED END

POSITIVE
(+) MARK

() C112: 1 uF tantalum.

{ ) R115: 13 k1, 1% (brn-org-blk-
red),

{ ] 1" bare wire.

{ ) R114: 7320 ), 1% (viol-org-red-
brn).

() R113:
red).

10 K}, 1% (bro-blk-blk-

() 1-3/8" bare wire.

( ) R117: 1870 {1, 1% (brn-gry-viol-
brn).

() R116: 2490 (2, 1% (red-yel-wht-
brn).

{ ) €121: 1 pF tantalum.

( ) Solder the leadsto the foil and cut
off the excess lead lengths.

PICTORIAL 4-2

PART
NUMBER N
IDENTIFICATION
DRAWING
L ER—

CONTINUE O IS

[D108: 1IN2071 diode (#57-27).

D10G:

1N2071 diode (#57-27).

) D105: 1N2071 diode (#57-27).

) D107: 1IN2071 diode (#57-27).

Di12:

1IN2071 diode (#57-27).

Dito:

1N2071 diode [#57-27).

D1o9:

—

1N2071 diode (#57-27).

D111: IN2071 diode [#57-27).

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

o] Yo Y% ¥ 1 (INCHES) 2 3 4 6 7
|.‘.,’I°; 3.9 !.:‘EJ_?iBIl N (A (e v T T | e e ] i I ! Loyl g g |
| adaanaaan T e L ) e SR S S e s S T T T T i I T ] R
[e] 5 1 (CMy 2 a - -] (-3 7 a 10 1" 12”7 13 14 18 1] 17
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NOTE: Solder the leads or pins to the
foil as you install each part and cut off
the excess lead lengths,

Page 37

(

) C101: .05 uF ceramic.

(

) R101: 500 k) control (#10-946).

(

) €123: 1.5 uF electrolytic. NOTE:
The circuit board may be marked
5" at this location.

(

) P101: 6-pin plug. Match the lip on
the plug with the double lines on
the circuit board.

NOTE: When you install a 5-walt resis-
tar, position the resistor 1/4” above the

IDENTIFICATION
DRAWING

ALAARALALY AL LA RS

circuit board.

() R106: 175 1, 5-watt.

( ) R107: 2000 (2k) 5-watt.

() R105: 210 1, 5-walt.

{ ) P102: 8-pin plug.

() P104: 10-pin plug.

{ ) Ri111: 6800 (2, 1-watt (blue-gry-
red). NOTE: Your circuit board
may be screened 2700.

[ ) €122: 10 pF electrolytic (#25-
147). Match the positive ( +) mark
on the capacitor with the positive
{+) mark on the circuil board OR
match the minus {—) mark on the
capacitor with the minus (=)
mark on the circuit board.

() R109: 175 Q, 5-watt.

() C105: .01 puF ceramic.

() R108: 90 (), 5-watt.

{ ) P103: ti-pin plug.

() C113: 10 uF NP electrolytic. This

is @ nonpolarized electrolytic
capacitor and can be mounted
either way,

PICTORIAL 4-3




e

NOTES:

1. Solder the leads or pins to the
foil as you install each part and
cut off the excess lead lengths.

2. When you install a tantalum
capacitor, match the positive
{+) mark OR color dot on the
capacitor with the positive (+)
mark on the circuit board.

{ ) C109: 2.2 uF tantalum.

{ ) P107: 4-pin plug,

PART

NUMBER N,

IDENTIFICATION
DRAWING

[ ) C108: .68 uF tantalum.

( ) C111:.1 uF Mylar.

{ ) P105: 4-pin plug.

() C118: 2.2 uF tantalum.

( ) P106: 3-pin plug.

{ ) C117: .68 uF tantalum.

{ ) C119:.1 uF Mylar.

PICTORIAL 4-4
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@ 4-40 NUT

éd—dﬂx 3/8" SCREW

Detail 4-5A

Refer to Pictorial 4-5 (Illustration Booklet, Page 6) for
the following steps.

(

(]

s vmjam; va]  , |

)

Va

Refer to Detail 4-5A and bend the leads of an
MJE181 transistor (#417-818). Hold the leads
with long-nose pliers so the transistor will not
be damaged.

Q101: Refer to Detail 4-5A and mount this trans-
istor and the flat heat sink at location Q101 on
the circuit board. Use a 4-40 X 3/8" screw, a #4
lockwasher, and a 4-40 nut. Then solder the
leads to the foil and cut off the excess lead
lengths.,

U103: Refer to Detail 4-5B and mounta UA78 1C
(#442-617) at location U103 on the circuit
board. Match the notch in the IC with the index
mark on the circuit board and insert the IC pins
into their holes in the circuit board. Then press
the IC tight against the board but do not solder
its pins at this time.

e % 1 (INCHES) 2 3

.Jr.l.ll.ln.l.f.

L-SHAPED
HEAT SINK

& 3-48 nuT
|

|
@ﬂ] LOCKWASHER
| /

INDEX MARK

53-43 x 1/4" SCREW

Detail 4-5B

Refer to Detail 4-5B and mount an L-shaped
heat sink at location U103 with a 3-48 x 1/4"
screw, a #3 lockwasher, and a 3-48 nut. Posi-
tion the heat sink as shown in Pictorial 4-5.

Now solder the pins of the IC to the foil.

U104: In the same manner, install a UA79 IC
(#442-618) and a heat sink at location U104.

U101: In the same manner, install a UA78 IC
(#442-617) and a heat sink at location U101.

U102: Install the remaining UA79 IC (#442-
618) and heat sink at location U102.

o

Pt B a—
"

L]

1 (cm) 2 a
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NOTE: When you install an electrolytic capacitor in
the following seven steps, match the positive (+)
mark on the capacitor with the positive (+) mark on
the circuit board OR match the negative (—) mark on
the capacitor with the negative (—) mark on the circuit
board. Solder the leads to the foil and cut off the
excess lead lengths as each capacitor is installed.

Install electrolytic capacitors at the following loca-
tions:

( ) C106: 250 uF at location C106.

( ) C102: 250 uF at location C102,

() C104: 250 uF at location C104,

() C114: 2000 pF at location C114.

() C107: 2000 pF at location C107.

() C116: 3000 pF at location C116.

( ) C115: 3000 uF at location C115.

() Install a cable tie through the circuit board
holes and around capacitor C106. Pull the cable

tie tight and cut off the excess.

() In the same manner, install cable ties around ()
capacitors C102 and C104.

() C103: Refer to Detail 4-5C and install the 100,
100, 100 uF electrolytic capacitor at location
C103. The capacitor will fit only one way. Press ()
it tight against the circuit board and solder all
seven pins to the foil.

Detail 4-5C

Refer to Detail 4-5D and mount a hinge sleeve at
location A. Position the slot in the hinge sleeve
away from the printed side of the circuit board.
Use a 4-40 X 5/16" screw and a 4-40 nut.

In the same manner, mount hinge sleeves at
locations B, C, and D.

PRINTED SIDE
OF CIRCUIT BOARD

HINGE
SLEEVE

Detail 4-5D

éa-w x 5/16" SCREW
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( ) RefertoDetail 4-5E and mount the circuit board
bracket at the indicated location on the circuit
board. Use 4-40 x 5/16" screws, #4
lockwashers, and 4-40 nuts.

NOTE: There are no parts installed in the dashed-line
area on the circuit board.

9 4-40 NUT CIRCUIT BOARD CHECKOUT

Carefully inspect both circuit boards for the following
conditions.

( ) Unsoldered connections.
( ) Poor solder connections.

( ) Solder bridges between foil patterns.

PRINTED SIDE
OF
CIRCUIT BOARD

( ) Protruding leads which could touch together.

() Transistor for the proper installation.

4-40 x 5/16"

( ) Electrolytic and tantalum capacitors for the cor-
SCREW

rect position of the positive (+) mark.

() Diodes for the proper type and correct position

. of the banded end.
Detail 4-5E

() Integrated circuits for the proper type and in-
stallation.

Set the circuit board aside temporarily.
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VERTICAL PREAMP CIRCUIT BOARD

PARTS LIST

Open Pack #5 and check each part against the follow-
ing list and the **Vertical Preamp Circuit Board Parts
Pictorial” (Illustration Booklet, Pages 7 and 9).

To order a replacement part, use the Parts Order Form
furnished with this kit. If a Parts Order Form is not
available, refer to ''Replacement Parts’' inside the rear
cover of this Manual. For prices, refer to the separate
“Heath Parts Price List.”

KEY HEATH  QTY. DESCRIPTION CIRCUIT KEY HEATH  QTY. DESCRIPTION CIRCUIT
Part No. Comp. No. No. Part No. Comp. No.
1/4-Watt Resistors (cont'd.)
RESISTORS A1 B-150-12 2 150 (brn-gm-blk) R310-1, R310-2
All 5% and 10% resistors have four color bands (last band gold :: g'if‘;g':; g :ﬁg "zj"_’dl'z't:} 2:3:: Egg:':
for 5% and silver for 10%). The last band (gold or silver) will not rar (red-viol-biK) “h ?
be called out. Al 6-820-12 2 B2 0 (gray-red-blk) R324-1, R324-2
Al 6-470-12 22 47 1 (yel-viol-blk) RA303-1, R303-2,
All color banded 1% resistors have five color bands (last band R318-1, R318-2,
brown). This brown band is set apart from the other bands. The R336-1, R336-2,
last band (brown) will not be called out. R337-1, A337-2,
R348-1, R348-2,
NOTE: The resistors may be packaged in more than one R349-1, R349-2,
envelope. Open all resistor envelopes before you check the R356-1, R356-2
resistors against the Parts List. R358-1, R358-2,
R359-1, R359-2,
0o,
1/4-Watt, 5% R380, R390
R397
Al 651912 2 5140 (gm-bm-goid) R302-1, 3022 1\ ¢ 16142 8 100 0 (bm-blk-brn) gggg. R322-1
6-100-12 18 10 Q (brn-blk-blk) R320-1, R320-2, F|322|-2 H325:1
R328-1, R328-2, 9325_2' R353 '
R329-1, R329-2, R364—1' H364:2
:gz'h 2343;: A1 6-151-12 8 150 0 (brn-gm-brn) R304-1, R304-2,
= : Aeainiy R313-1, R313-2,
Hgs“' n TG4, R316-1, R316-2,
o g;:' 2327‘2' R317-1, R316-2
Hgas F'iaa G %21 a1 s271-12 4 270 (2 (red-viol-bm) R312-1, A312-2,

R371-1, R371-2
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KEY HEATH QTY. DESCRIPTION

No. Part No.

1/4-Watt Resistors (cont'd.)

Al 6-331-12 2
Al 6-391-12 2
Al 6-471-12 8

Al 6-511-12 4
Al 6-102-12 13

Al 6-122-12 2
Al 6-152-12 2
A1 6-272-12 8

Al 6-332-12 2

Al 6-472-12 1
Al 6-562-12 6
Al 6-103-12 4
Al 6-123-12 2
Al 6-183-12 1

A1l 6-104-12 2

1/4-Watt, 1%

A2  6-4530-12 2
A2 6-7321-12 1
A2  6-1012-12 3
A2  6-1302-12 1
A3 2-44-11 2
A3 2-96-12 2

1/2-Watt, 5%

A4 6-279 4
‘A4 B-221 4
A4 6-561 4
A4  6-821 2

330 1} (org-org-brn)
390 2 (org-wht-brn)
470 {1} (yel-viol-brn)

510 11 (grn-brn-brn)
1000 2 (brn-blk-red)

1200 (1 (brm-red-red)
1500 1 (brn-grn-red)
2700 1 (red-viol-red)

3300 () (org-org-red)
4700 0 (yel-viol-red)
5600 2 (grn-blu-red)

10 kil {brn-blk-org)

12 k{1 (brn-red-org)
18 k{1 (brn-gry-org)
100 k) (brn-blk-yel)

453 01 (yel-grn-org-blk)
7320 12 (viol-org-red-bm)
10.1 k) (brn-blk-brn-red)

13 k{) (brn-org-blk-red)
990 k{2 precision
(no color bands)

1 MQ precision
(no color bands)

2.7 11 (red-viol-gold)
220 (2 (red-red-brn)
560 2 (grn-blu-brn)

820 (1 (gray-red-brn)

CIRCUIT
Comp. No.

KEY HEATH
Part No.

No.

QTY. DESCRIPTION

R307-1, R307-2
R315-1, R315-2
R339-1, R339-2,
R341-1, R341-2,
R392, R393,
R394, R395
R347-1, R347-2,
R360-1, R360-2,
R366-1, R366-2,
R368-1, R368-2,
R370-1, R370-2,
R379, R381,
R382, R3000,
R3002

R387, R388
R383, R384
R331-1, R331-2,
RA346-1, R346-2,
R3001-1, R3001-2
R363-1, R363-2
R398, R399
R389

R332-1, R332-2
R335-1, R335-2,
R338-1, R338-2,
R326-1, R326-2,
R327-1, R327-2
R362-1, R362-2
R391

R309-1, R309-2

R351-1, R351-2
R377
R306-1, R306-2
R376
R378
R305-1, R305-2

R308-1, R308-2

R373-1, R373-2,
R375-1, R375-2
R333-1, R333-2,
R361-1, R361-2
R340-1, R340-2,
R350-1, R350-2
R372-1, R372-2

1/2-Watt Resistors (cont'd.) :

Ad
Ad

A4

6-102
6-122

6-392

2
3

2

Other Resistors

A5 1-17-1
A6 979
A7 10-1121
AB  10-1131
AS  10-1104
A10  10-1140
A10 10-1137
CAPACITORS
B1  20-198
B1 20-115
B2 21-163
B2 21-176
B2  21-199
B3  25-220
B4  25-257
B5 25815
B6 27-132
B?7 284
B8  31-90
B3  31-71
DIODES
Ct 56-19
C1  56-56
C1  56-602

AP0 MROMNMD MO

L1+

RN R

11

1000 2 (brn-blk-red)
1200 1 (brn-red-red)

3900 ) (org-wht-red)

100 (2, 1-watt (brn-blk-brn)

Resistor module

500 {2 multi-turn control
10 k2 control

20 ki) control

500 {1 control

2000 02 (2 k) control

5 pF mica

300 pF mica
001 uF ceramic
.01 uF ceramic

.1 pF ceramic

10 uF tantalum

10 uF (10M) electrolytic
4 uF electrolytic

.1 uF Mylar

1.5 pF (brn-grn-wht)
phenolic

1-8 pF trimmer

3.2-18 pF trimmer

VR-9.1 9.1 V zener
1N4149 diode

Selected germanium

Page 43

CIRCUIT
Comp. No.

R367-1, R367-2
R342-1, R342-2,
R330

R311-1, R311-2

R374-1, R374-2
R319-1, R319-2
R314-1, R314-2
R345-1, R345-2
R323-1, R323-2
R355-1, R355-2,
R365-1, R365-2
R344-1, R344-2

C313-1, C313-2,
C314-1, C314-2
C305-1, C305-2
C306-1, C306-2
C316-1, C316-2,
C317-1, C317-2,
C318-1, C318-2,
C337, Ca38
C307-1, C307-2,
C308-1, C308-2.
C311-1, C311-2,
C312-1, C312-2,
C315-1, C315-2,
€322, C323,
C336

C324, C325,
€331, C332,
C334, C335
€328, C329
C326, C327
C301-1, C302-2
C319, C321

C302-1, C302-2,
C304-1, C304-2
C303-1, C303-2

D311-1, D311-2
D303-1, D303-2,
D304-1, D304-2,
D305-1, D305-2,
D306-1, D306-2,
D310-1, D310-2,
D307

D308, D309
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KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
SWITCHES CONNECTORS — SOCKETS
C2  60-622 2 Slide switch :mgg; E1  432-121 4 Male connector pin
. ] E2  432-758 2  BNC connector J301-1, J301-2
C3 6244 2  Lever switch SW301-1, E3  432-829 1 3-pin plug P302
_ Swao01-2 E4 432877 1 10-pin plug P301
C4 63-1300 2  3-section rotary switch Swa3a02-1, ES  434-208 3 14-pin IC socket
‘ , SWa02-2 E6  434-299 1 16-pin IC socket
Cs5 63-1313 1 1- section rotary switch SW304
TRANSISTORS — IC’s (Integrated Circuits) HARDWARE
NOTE: Transisto_rs and IC's are marked for identification in F1  250-156 4 4-40 setscrew
one of the following ways: F2  250-375 4  4-40 x 5/16" flathead screw
F3  250-213 11 4-40 x 5/16" screw
;' $$ge”:$?;;-r F4  250-593 2 #4 x 3/8" sheet metal screw
3. Part number and type number. E: g§g~§30 125 ?32 RéMciaw
4. Part number with another number that is not listed. 0 nut
F7  252-39 4 Small control nut
D1 417-154 10 2N2369 transistor Q309-1, Q309-2, | F&8 2527 1 Large control nut
Q310-1, Q310-2, F9 2549 7 #4 lockwasher
Q312-1, Q312-2, Fi10 254-14 4  Small control lockwasher
Q313-1, Q313-2, F11 254-5 1 Large control lockwasher
Q316-1, Q316-2 F12 255-737 2 Spacer
D2 417-812 4  E421 transistor Q3ao01-1, Q301-2,
Q304-1, Q304-2
D3  417-801 6 MPSA20 transistor Q303-1, @303-2, | PANEL — BRACKETS — SHIELDS
Q311-1, Q311-2,
Q321, Q322 G1  204-2276 1 Vertical preamp panel
D3  417-292 4  2N5771 transistor Q307-1, Q307-2, G2 204-2140 2 Control bracket
- Q308-1, Q308-2 G3 204-2277 1 Switch bracket
D3 417-293 4  2N5770 transistor Q317, Q318, G4 206-1260 6 Vertical attenuator shield
Q319, Q320 G5 206-1261 2 Cover shield
D3  417-887 4  MPSH10 transistor Q314-1, Q314-2, G6 215-77 2  Heat sink
Q315-1, Q315-2
D3 417-917 4 MPSHB81 transistor Q305-1, Q305-2,
_ Q306-1, 3062 | SHAFTS — COUPLERS
D3  417-235 4  2N4121 transistor Q323, 0324,
Q327-1, Q327-2
D3  417-854 4  SF50077 diode D301-1, D301-2, H1  266-1037 2  Switch actuator
D3o02-1, D302-2 H2 453-303 1 Long shaft
D4 417-818 1 MJE 181 transistor Q325 H3 453-304 2 Short shaft
D4  417-819 1 MJE171 transistor Q326 H4  456-36 2  Small coupler
D5 417-876 2 CA3046 transistor module Q302-1, Q302-2 H5  456-34 1 Large coupler
NOTE: Disregard any letters that may precede or follow the
numbers on an IC.
D6  442-617 1 78MGT2IC U301
Dé 442-618 1 79 MGT1 IC U302
D7  443-728 1 74LS00 IC u3o4
Da 443-829 1 74L876 IC U303
0w v 3 1 [INCHES) 2 3 4 5 6 7
1/8 /e s/8 T/8
!.,.‘.‘,'H.‘,J.' ||.J oy i]_. 1 Il - | |I.T_|L]|_'L i |' i | " 'li ] 1[.‘1 .[1' Jri_l.[i.'l
o 5 1 (CM) 2 3 a 5 & 7 ;] 10 11 12 13 14 18 16 17
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KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
MISCELLANEOUS PART FROM FINAL PACK
J1 45-602 4 237 uH choke L301-1, L301-2, : i

L302-1, L302-2 85-2233-1 1 V_em_cai preamplifier

J2 207628 2 Switch clamp circuit board
J3  266-963 2  Hinge base
J4 266-964 4  Hinge sleeve
J5 266-994 4  Ground strap
J6  455-62 5 Nylon bearing
J7  475-16 6 Ferrite bead
J8  490-14 1 Large allen wrench
JB  490-23 1 Small allen wrench

75-715 2 Insulating paper
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STEP-BY-STEP ASSEMBLY

STARES:

OTE: Because of its large size, only
part of the vertical preamp circuit
board will be shown. Refer to the Iden-
tification Drawing at the top of each
page Lo see what area you are assembl-
ing.

{ ) Position the vertical preamp cir-
cuit board as shown and complete
the following steps.

() 3/4" bare wire.

IDENTIFICATION
DRAWING

7

7
Y

[ ] 3/4" bare wire.

\

() 3/4" bare wire.

1/4

NOTE: The following resistors are

-watl, 5% unless otherwise stated.

!

) R325: 100 £} (brn-blk-brn).

\

{ ) R329-1: 10 2 (brn-blk-blk].

X

) R328-1: 10 {1 (brn-blk-blk).

) Solder the leads tothe foil and cut
off the excess lead lengths.

NOTE: When you install a diode, be
sure to position the banded end as
shown on the circuit board.

| BANDED
: END

CIRCUIT
BOARD
NAME

D306-1: 1N4149 diode (#56-56).

D305-1: 1N4149 diode (#56-56).

.

D304-1: 1N4149 diode [#56-56).

.-\

D303-1: 1N4149 diode (#56-56).

._...\

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

3
"

[ ] 3/4" bare wire.
D
‘ uj L [ ) 3/4" bare wire.
I_
=

R324-1: 82 (1 (gray-red-blk).

—

R327-1: 10 k€2 (bron-blk-org).

R326-1: 10 k2 (brn-blk-org).

R337-1: 47 (1 (yel-vial-blk).

-

R336-1: 47 {1 (yel-viol-blk).

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

,._,

3/4" bare wire.

D310-1: 1N4149 diode (#56-56).

Note the banded end.

R346-1: 2700 1 (red-viol-red).

—_—

R3001-1: 2700 () {red-viol-red).

—

3/4" bare wire.

—

D307: iN4149 diode (#56-56).
Note the banded end.

()

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

O v v 3y 1 (INCHES) 2 3 4 5 =] 7
|aregosmizre e o b o b by e, R R T S T T A
| LARAE RAARE| T T T L T T T T T T T T Il T T ! T T T T 1 L T T T T T T T 0 5
[0 1 (CM) 2 a 4 s & 7 8 9 ) 12 13 14 18 16 17
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) R305-1: 990 k2, 1% (wht-wht-
blk-org).

) R306-1: 10.1 ki), 1% (brn-blk-
brn-red).

R310-1: 15 2 (brn-grn-blk).

/

IDENTIFICATION
DRAWING

CIRCUIT
BOARD
NAME
7

R313-1: 150 0 (brn-grn-brn).

R315-1: 390 () (org-wht-brn).

R317-1: 150 Q2 (brn-grn-brn).

R338-1: 5600 @ (grn-blu-red).
NOTE: Your circuit board may be
screened 10 k.

R335-1: 5600 (1 (grn-blu-red).
NOTE: Your circuit board may be
screened 10 k.

R341-1: 470 2 (yel-viol-brn).

L 2= L

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

R339-1: 470 {1 (yel-viol-brn).

R334-1: 10 ) (bro-blk-blk).

R357-1: 10 1} (brn-blk-blk).

—

Ra56-1: 47 Q2 (yel-viol-blk).

R349-1: 47 1) (yel-viol-blk).

AT

R352-1: 510 2 (gra-brn-brn),

CONTIN UE O .

[

R304-1: 150 {1 (brn-grn-brn).

()

R303-1: 47 1 (yel-viol-blk).

R308-1: 1 M{l, 1% (precision).

R309-1: 100 k2 (brn-blk-yel).

R316-1: 150 £} (brn-grn-brn).

R318-1: 47 (2 [yel-viol-blk).

R312-1: 270 (} (red-viol-brn).

R321-1: 22 {} (red-red-blk).

R332-1: 5600 {} (grn-blu-red).

—

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

R340-1: 560 (1, 1/2-watt (grn-blu-
brn).

[348-1: 47 () (yel-viol-hlk).

R347-1: 510 () (grn-brn-brn).

R393: 470 (1 (yel-viol-hrn).

R395: 470 Q) (yel-viol-brn).

/

R390: 47 {} (yel-viol-blk).

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

PICTORIAL 5-2

R350-1: 560 £}, 1/2-watt (grn-blu-
brn).

R358-1: 47 (1 (vel-viol-blk)

R343-1: 100 (brn-blk-blk).

—

R354-2: 10 Q (brn-blk-blk).

_,

R369-1: 10 {1 (brn-blk-blk).

—_—

R371-1: 270 0 (red-viol-brn).

R388: 12004} (bron-red-red). Note:
This is 1;‘4-“‘511{.

—

R392: 470 ) [yel-viol-brn).

R397: 47 (1 (yel-viol-blk).

—

R396: 47 {2 (yel-viol-blk),

R380: 47 Q1 (yel-viol-blk).

Solder the leads to the foil and cut
off the excess lead lengths.
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g IS ATHKIT:

) Datl-1: 9.1 V zener diode (#56-
149).

] 3/4" bare wire and ferrite bead.

BARE wmz\/,

FERRITE
BEAD

IDENTIFICATION 7/
DRAWING /

CIRCUIT
BOARD —a
NAME

) R311-1: 3900 1, 1/2-watt [org-
whit-red).

) 1-1/4" bare wire.

) 1" bare wire.

(

) R331-1: 2700 {2 (red-viol-red).

NOTE: Be sure to use the correct resis-
tors in the next two steps.

(

) R333-1: 220 0, 1/2-watt (red-
red-brn).

(

) R342-1: 1200 1, 1/2-watt (brn-
red-red).

) R3B1-1: 220 (1, 1/2-watt (red-red-
brn).

R363-1: 2700 0} (red-viol-red).

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

R360-1: 1000 2 (bron-blk-red).

R310-2: 15 02 {brn-grn-blk]),

3/4" bare wire.

3/4" bare wire.

3/4" bare wire.

1" bare wire.

—

R362-1: 12 k] (brn-red-org).

R359-1: 47 () (yel-viol-blk).

—

R367-1: 1000 £, 1/2-watt (brn-
blk-red). Be careful that vou do
not use a 1/4-watt resistor by mis-
take.

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

R370-1: 1000 2 (brn-blk-red).

R366-1; 1000 2 (brn-blk-red).

R372-1: 820 () (gray-red-brn).

R351-1: 453 1, 1% (yel-grn-org-
blk).

R387: 1200 2 (bro-red-red).

R3648-1: 1000 0 (brn-blk-red).

R364-1: 100 0 (brn-blk-brn).

R389: 4700 Q (yel-viol-red).

R391: 18 K (brn-gry-org).

R394: 470 0 (yel-viol-brn).

R353: 100 2 (brn-blk-brn).

R330: 1200 {2, 1/2-watt (brn-red-
red)

R398: 3300 {) (org-org-red).

R399: 3300 {) (org-org-red).

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

PICTORIAL 5-3

)

R300: 100 01 (brn-blk-brn).

)

R385: 10 2 (brn-blk-blk).

)

R383: 1500 0} (brn-grn-red).

)

Solder the leads to the foil and cut
off the excess lead lengths.
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{ ) R306-2: 101 k1, 1% (brn-hlk-
brn-red),
{ ) R313-2: 150 {1 (brn-grn-brn).

R315-2: 390 {1 (org-wht-brn).

R325-2: 100 2 (brn-blk-brn).

[DENTIFICATION
DRAWING

BOARD
NAME

R329-2: 10 0 (brn-blk-blk).

R338-2: 5600 } (grn-blu-red).
NOTE: Your circuit board may be
screened 10 k.

R335-2: 5600 1 (grn-blu-red).
NOTE: Your circuil board may be
screened 10 k.

R341-2: 470 £} (vel-vial-brn).

R334-2: 10 O (brn-blk-blk).

R3001-2: 2700 ) (red-viol-red).

R346-2: 2700 {2 (red-viol-red).

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

R373-1: 2.7 (1, 1/2-watt {red-viol-
gold).

R375-1: 2.7 0, 1/2-watl (red-viol-
gold).

1" bare wire.

1-1/4" bare wire.

_.,

1-1/2" bare wire.

1-1/4" bare wire.

1-1/2" bare wire.

R386: 10 £} (brn-blk-blk).

CIRCUIT /

-

CONTINUE O

{ ) R309-2: 100 kN (brn-blk-yel).

3/4" bare wire.

__,

R317-2: 150 2 {brn-grn-brn).

R324-2: 82 () (gray-red-blk).

R32a: 10 2 (brn-blk-blk).

R337-2: 47 2 (yel-viol-blk).

R336-2: 47 {1 (yel-vial-blk).

R339-2: 470 {1 (yel-viol-brn).

R343-2: 10 {2 (brn-blk-blk].

R357-2- 10 0 (brn-blk-blk).

R349-2: 47 {1 (yel-viol-blk).

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

[} R362-2: 510 {grn-brn-brn).

NOTE: As you install the following
diodes, be sure to position the banded
end as shown on the circuit board.

[ ] D306-2: IN4149 diode (#56-56).

{ ] D305-2: 1N4149 diode [ #56-56).

(] D304-2: IN4149 diode [ #56-56).

{ ] D303-2: IN4149 diode (#56-56).

() R3002: 1000 2 (brn-blk-red).

{1 3/4" bare wire,

{ ] Solderthe leads to the foil and cut

L J5003 001 {urn-grn-ved), off the excess lead lengths,
{ ) Solderthe leads to the foil and cut 1 B 1 m I = | r
off the excess lead lengths. PICTORIAL 5-4
0w 1w 3y 1 (INCHES) 2 a 4 5 6 7
!lfl{‘:ljlrft{isj_fin?iall N S TS 1 | | ] s Lo L [ U B " ..l - ll NS TIPSR U T ] -
0 8 1 @m ; ; *'r Il l_ E —g L |[u 1’1 12 ] 14 18 16 17
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IDENTIFICATION

CIRCUTT /"
BOARD

DEAWING

NAME

{ ) R304-2: 150 € (brn-grn-brn).

(

) R305-2: 990 kf}, 1% (wht-wht-
brn-org).

IQNCONTINUE O NI

N [

) R303-2: 47 (1 (yel-viol-blk).

R308-2: 1 M2, 1% [precision).

R316-2:

150 2 (brn-grn-brn).

) R327-2: 10 K (brn-blk-org).

R326-2:

11) K2 (brn-blk-org).

) R332-2: 5600 () (grn-blu-red).

) R340-2:
brn).

560 {1, 1/2-watt (gro-blu-

) 3/4" bare wire and ferrite bead.

R311-2: 3900 ), 1/2-watt (org-
wht-red).

—

R318-2. 47 () (yel-viol-blk).

) R312-2: 270 Q (red-viol-brn).

1" bare wire,

—

R321-2: 22 0 (red-red-blk).

3/4" bare wire.

) R350-2: 560 (1, 1/2-watt (grn-blu-
brn).

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

) R354-2: 10 {2 (brn-blk-blk].

) R349-2: 47 0 (yel-viol-blk).

) R347-2: 510 () [grn-brn-brn).

) R3aza: 13 k), 1% (brn-org-blk-
red).

3/4" bare wire.

R382: 1000 {2 (brn-blk-red).

R381: 1000 (1 (bro-blk-red).

1" bare wire.

] 1" bare wire.

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

PICTORIAL 5-5

[)310-2; 1N4149 diode (#56-56).
Note the banded end.

R358-2: 47 () (yel-viol-blk).

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

R360-2: 1000 2 (brn-blk-red).

R366-2: 1000 (1 (brn-blk-red).

R369-2: 10 22 (brn-blk-blk).

R371-2: 270 () (red-viol-brn).

R348-2: 47 (1 (yel-viol-blk).

3/4" bare wire.

D304: Selected diode (#56-602).

3/4" bare wire.

R3000: 1000 ) (brn-blk-red),

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

DRAWING

CIRCUIT
BOARD
NAME

/
N

V=
— Jo)

(] 1-1/4" bare wire.

CONTINUES

() D311-2: 9.1 V zener diode (#56-
19).

() R331-2: 2700 {1 (red-viol-red).

(] 1-1/4" bare wire.

{ ) R361-2: 22002, 1/2-watt {red-red-
brn).

() 1" bare wire.

NOTE: Be sure Lo use the correcl resis-
tors in the next two steps.

{ ) R363-2: 2700 ) (red-viol-red).

{ ) Ras7-2: 1000 1, 1/2-watt (brn-
blk-red).

() R370-2: 1000 2 (brn-blk-red).

{ ) R368-2: 1000 {} (brn-blk-red).

() Solderthe leads tothefoil and cut
off the excess lead lengths.

( ) R372-2: 820 {1 (gray-red-brn).

{ ) R351-2: 453 2, 1% [(yel-grn-org-
blk).

{ ) R377: 7320 (), 1% (viol-org-red-
brn).

{ ) R376: 10.1 k2. 1% (brn-blk-brn-
red).

() D308: Selected diode (#56-602).
Note the banded end.

() R379: 1000 2 (brn-blk-red).

( ) R333-2: 220 0, 1/2-watt (red-
red-brn).

() R342-2: 1200 (1, 1/2-watl (brn-
red-red),

[ ) Solderthe leads to the foil and cut
off the excess lead lengths.

{ ) R362-2: 12 K} (brn-red-org).

[ ) R359-2: 47 0} (yel-viol-blk).

() R364-2: 100 O (brn-blk-brn).

[ ) R375-2: 2.7 1, 1/2-watt (red-viol-
gold).

() Rar3-2: 2.7 01, 1/2-watt (red-viol-
gold).

( ) 3/4" bare wire.

[ ) 3/4" bare wire.

( ) Soldertheleads to the [oil and cul
off the excess lead lengths.

() Soldertheleads tothe foil and cut
off the excess lead lengths.
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NOTE: Be very careful when you in-
stall the IC sockets, as it is possible to
place a 14-pin socket ina 16-pin socket
location by mistake. Insert the socket
pins into the holes. The index mark on
the circuit board must still be visible
after it is installed. Make sure all of the
pins went into the circuit board holes.
Then solder every pin of each socket to
the foil.

() 14-pin IC socket at Q302-1.

{ )} 14-pin IC socket at Q302-2.

{ ] 16-pin IC socket at 1J303.

{ ) 14-pin IC socket at U304.

Carefully check each socket for solder
bridges between pins. If a solder bridge
has occurred, hold the circuit board
foil-side-down as shown, and hold the
soldering iron tip between the two
points that are bridged. The solder will
flow down the soldering iron tip, or
use the de-solder wick.

CIRCUIT SOCKET
BOARD

Y —

FoiLe” UF “'w v
SOLDERING

TR

PICTORIAL 5-7
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() C303-1: 3-18 pF trimmer. Insert
the lugs through the circuit board
and solder them to the foil

( ) €303-2: 3-18 pF trimmer. Install
this trimmer in the same manner.

NOTE: When you install the following
controls, insert the leads through the
circuit board and solder them to the
foil. Then cut off the excess lead
lengths.

[ ) R334-1: 2000 £} control.

{ ) R334-2: 2000 02 control.

{ ) R355-1: 500 () control.

() R365-1: 500 {} control,

{ ) R355-2: 500 {} control.

[ ) R365-2: 500 {1 control.

PICTORIAL 5-8
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Jﬁl

Detail 5-9A

Refer to Pictorial 5-9 (Illustration Booklet, Page 8) for
the following steps.

(

) Turn the circuit board over so the foil side is up

(components down) as shown in the Pictorial,

) Locate the four ground straps. Then place each

strap over the actual size drawing shown in
Detail 5-9A. Re-form each ground strap as
necessary so it is shaped exactly as shown inthe
Detail.

NOTE: When you solder a ground strap to the foil side
of the circuit board, as in the next step, make sure the
loops of the strap are positioned as shown in the
Pictorial.

(

) Use the following procedure to solder a ground

strap to the circuit board at B.

1. Insert the tabs on a ground strap into their
corresponding circuit board holes.

2. Push the one end of the strap down tight
against the circuit board. Then tack solder
this end of the strip to the foil.

3. Push the center of the strap down tight
against the circuit board. Then tack solder
this area of the strap to the foil.

4. Push the remaining end of the strap down
tight against the circuit board. Then tack
solder this end of the strip to the foil.

5. Refer to the inset drawing on Pictorial 5-9
and apply a bead of solder along the total
length of the strap. Make sure the strap re-
mains tight against the circuit board.

(INCHES) 2 <]

R [T

o o %

(

(

(

)

)

)

STRAP

STRAP C

In the same manner, solder a ground strap to the
circuit board foil at D. Position the loops over
the three large holes in the circuit board.

Refer to Detail 5-9B and prepare a ground strap
as shown in Part A.

Solder the prepared ground strap to the circuit
board foil at A. Be sure to use the same proce-
dure as you did for the other steps.

Refer again to Detail 5-9B and prepare a ground
strap as shown in Part B.

Solder the prepared ground strap to the circuit
board foil at C. Use the same procedure as be-
fore.

R3000: Cut both leads of a 1000 €2 (brn-blk-red)
resistor to 3/8". Then tack solder the leads of the
resistor to the foils indicated in Pictorial 5-9.
Position the resistor down against the circuit
board in the area shown in the Pictorial.

PART B

CUT OFF

“l’f‘lf;'“i?falh o

o]
iy T R T B S [
o

L
I
1] 1 {CMm} 2 3 4 - a 7

AND
DISCARD
Detail 5-9B
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NOTE: When you install the following
transistor modules and 1C's, be sure to
first straighten the pins as you were
instructed earlier. (See Page 23.) Then
refer to Detail 5-10A and identify the
pin 1 end. Position the pin 1 end over
the index mark on the circuit board and
press the transistor module or IC pins
into the socket.

TEINDEX
MARK

[ ) Q302-1: CA3046 transistor mod-
ule (#417-876).

() Q302-2: CA3046 transistor mod-
ule (#417-876).

{ ) U303: 741876 1C (#443-829).

() U304: 741500 IC (#443-728).

SMALL
INDENTATION

PIN 1 PIN 1

Detail 5-10A

RIDGE

PIN 1

B
@ﬂl

uomj_,, ’/’?@

PICTORIAL 5-10
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—
Install the next two transistors in the . : .
following manner: IDENTIFICATION Install the next two diodes in the fol-
Position the flat on the transistor to- DRAWING lowing manner:
ward the index mark on the circuit .
board outline. Make sure vou insert the First, cut the center lead off the dinde.
leads into the correct hales as shown Then position the flat on the diode over
(notice the two unused holes). Then the outline of the flat on the circuit
insert the leads into the circuit board board. Insert the leads into the circuit
and solder them to the foil. Cut off the CIRCULT / l:‘uard llmlﬂs and solder them Lo the foil,
axcess lead lengths. BOARD ﬁ | Cut off the excess lead lengths.
INDEX MARK NAME

FLAT

CUT OFF

[ ) Q301-1; E421 transistor [#417-

{ ) D301-1: SF50077 diode (#417-
H12).

B54).

[ ) Qi04-1: E421 transistor [#417-
B12)

{ ) D302-1: SF50077 diode (#417-
541

Install the next two transistors in the

: : NOTE: When you install each of the
following manner;

following transistors, position the tab
over the outline of the tab on the circuit
board. Then insert the leads into the
circuit board holes and solder them to
the foil. Cut off the excess lead lengths.

TAB
™ ;

|

Position the flat on the transistor
over the outline of the flat on the
circuit board Then insert the
leads into the circuit board holes
and solder them to the foil. Cut off
the excess lead lengths.

FLAT

IM_"

TAB

FLAT

NOTE: Install the next two transistors

so their bodies touch. [ ) Q313-1+ 2N2369 Llransistor

(#417-154).

[ ) Q306-1: MPSHB1 transistor
(#417-917).

[ ) Q312-1: 2N2369 transistor
(#417-154).

[ ) Q305-1: MPSH81 transistor
[#417-917).

[ ) Q316-1: 2N236Y9 transistor
(#417-154).

Cut & 1/2" piece of large sleeving.

Use your pliers to stretch the
sleeving. Then push it down over
both transistors. Position the

() Q309-1: 2N2369 transistor
(#417-154).

sleeving down to the circuit
board, If the sleeving is loose, use
heat to shrink the sleeving until it

() Q310-1: 2N2369 transistor
(#417-154).

is tight.

SLEEVING

PICTORIAL 5-11
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START @

| ) R314-1: 500 {1 multi-turn control.
Insert the leads through the cir-
cuit board and solder them to the
foil. Cut off the excess lead
lengths.

SCREW
END

Page 57

[DENTIFICATION
DRAWING

GIRCUIT
BOARD
NAME |

{ ) R319-1: Resistor module. Be sure
to position the marked end to-
ward the index mark on the cir-
cuit board. Then inserl the lead
into the circuit board and solder
them to the foil.

~— MARKED
END

INDEX
MAKK

NOTE: Do not be concerned in the next
two steps if Lhe ferrile bead touches the
other leads of the transistor.

() Q308-1: 2N5771 transistor
(#417-292) and a ferrite bead.
Place the head over the center
lead. Then position the flat on the
transistor over the outline of the
flat on the circuit board. Insert the
leads into their circuit board
holes and solder them to the foil.
Cul off the excess lead lenglhs.

{ ) Q307-1: 2N5B771 Llransistor
[#417-292) and a ferrite bead, In-
stall this transistor in the same
way.

—r

P302: 3-pin plug. Be sure to posi-
tion the plug as shown on the cir-
cuit board. Solder the pins to the
foil and cut off the excess pin
length.

CONTINUE < I

NOTE: When you install each of the
following transistors, position the flat
on the transistor over the outline of the
flat an the circuit board. Then insert
the leads into the circuit board holes
and solder them to the foil. Cut off any
excess lead lengths.

FLAT

LAT

—

Qan3-1: MPSAZ20 transistor
(#417-801).

Q3z7-1: 2N4121 transistor
[#417-235),

Q3t11-1: MPSA20 transistor
(#417-801).

—_—

Q314-1: MPSH10 transistor
[#417-887).

Q315-1: MPSH10 transistor
(#417-B87).

[ ) Q3a1s: 2N5770 transistor [#417-
293).

Q417- 2N5770 lransistor (#417-
293).

() Q320: ZN5770 transistor (#417-
293).

[ ) Q321: MPSAZ20 transistor [#417-
801),

Q322: MPSAZ20 transistor (#417-
801).

Q319: 2N5770 transistor (#417-
293),

_‘

Q324: 2N4121 transistor (#417-
235).

() Q323: 2N4121 transistor (#417-
235).

PICTORIAL 5-12
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START @

Install the next two transistors in the
following manner:

Position the flat on the transistor to-
ward the index mark on the circuit
board outline. Then insert the leads
into the circuit board and solder them
to the foil. Cut off the excess lead
lengths.

INDEX MARK

IDENTIFICATION
DRAWING

CIRCUIT
BOARD ---..._l
NAME

CONTINUE O N

Install the next two diodes in the fol-
lowing manner:

First, cut the center lead off the diode.
Then position the {lat on the diode over
the outline of the flat on the circuit
board. Insert the leads into the circuit
board holes and solder them to the foil.
Cut off the excess lead lengths.

FLAT

CUT OFF

{ ) Q301-2: E421 transistor (#417-
812).

( ) Q304-2: E421 transistor (#417-
812).

Install the next two transistors in the
following manner:

Position the flat on the transistor over
the outline of the flat on the circuit
board. Then insert the leads into the
circuit board holes and solder them to
the foil. Cut off the excess lead lengths,
FLAT

l {d“ v

FLAT

() D301-2: SI'50077 diode [#417-
854).

{ ) D302-2: SKF50077 diode (#417-
854).

NOTE: When you install each of the

following transistors, position the tabh
over the outline of the tab on the circuit
board. Then insert the leads into the
circuil board holes and solder them to
thefoil. Cut offthe excess lead lengths.

NOTE: Install the next two transistors
so their bodies touch.

[ ) Q306-2: MPSH81 transistor
(#417-917).

[ ) Q305-2: MPSHH1 transistor
(#417-917).
{ ) Cuta 1/2" piece of large sleeving.

Use your pliers to stretch the
sleeving. Then push it down over
both transistors. Position the
sleeving down to the circuit
board. If the sleeving is loose, use
heat to shrink the sleeving until it

istight. ¢\ fpvinG

PICTORIAL 5-

TAB

() Q313-2: 2N2369 transistor
{#417-154).

() Q312-2: 2N2369 transistor
(#417-154).

() Q316-2: 2N2364 Iransistor
(#417-154),

{ ) Q309-2: 2N2369 transistar
(#417-154).

()] Q310-2: 2N2369 transistor
(#417-154).

13
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IDENTIFICATION

) R314-2: 500 2 multi-turn control.
Insert the leads through the cir-
cuit board and solder them to the
foil. Cut off the excess lead
lengths.

SCREW
END

DRAWING

CIRCUIT _____.—l
BOARD

NAME

R319-2: Resistor module. Be sure
lo position the marked end to-
ward the marked end on the uir-
cuit hoard. Then insert the lead
into the circuit board and solder
them to the foil.

—

) Q308-2: 2N5771 transistor
(#417-292) and a ferrite bead.
Place the bead over the center
lead. Then position the flat on the
transistor over the outline of the
flat on the circuit board, Insert the
leads into the circuit board holes
and solder them to the foil. Cut off
the excess lead lengths.

FERRITE
BEAD

(

) Q307-2: 2N5771 transistor
(#417-292) and a ferrite bead, In-
stall this transistor in the same
way.

—

P301: 10-pin plug. Be sure Lo posi-
tion the plug so the tab is away
from the edge of the circuit board.
Solder the pins ta the foil and cut
off the excess pin lengths.

PICTORIAL 5-14

NOTE: When you install each of the
following transistors, position the flat
on the transistor over the outline of the
flat on the circuit board. Then insert
the leads into the circuit board holes
and solder them to the foil. Cut off the
excess lead lengths.

() Q303-2: MPSA20 transistor
(#417-801).

[ ) Q327-2: 2N4121 transistor
(#417-235).

[ ) Q311-2: MPSA20 transistor
(#417-801).

[ ) Q314-2: MPSH10 transistor
(#417-887).

[ ) Q315-2: MPSH10 transistor
(#417-087).

Install the next two IC's in the follow-
ing manner:

Iirst bend the metal tabs up. Then pos-
ition the marked end ol the IC (marked
with a dot or notch) toward the index
mark on the circuithoard and insert the
leads into the holes, Solder the leads to
the foil.

( ) U301: 78BMGT2 IC (#442-617).

[ ) U302: 79MGT2 IC (#442-618).
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NOTE: When you install ceramic
capacitors do not push the insulated
portions of the leads into the circuit
board holes. This could make 1t dif-
ficult to solder the leads Lo the foil.

INSULATION NSULATION

-

e e
-

CIRCUIT
BOARD
NAME

IDENTIFICATION
DRAWING

7

f ) C308-1: .1 ul ceramic.

[ ) C306-1: .001 uF ceramic.

C312-1: .1 uF ceramic.

C315-1; .1 uF ceramic,

(C313-1: 5 pF mica.

(314-1: 5 pF mica.

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

SW303-1: Slide switch. Insert the
lugs through the circuit board and
solder them to the foil. Be sure the
switch is tight against the circuit
board.

C317-1: .01 uF ceramic.

(316-1: .01 uF ceramic.

€321: 1.5 pl phenolic (brn-grn-
wht).

[ ) C323: .1 uF ceramic.

() Solderthe leads to the foil and cut
off the excess lead lengths.

PICTORIAL 5-15

CONTINUE © EES

{ ) C304-1: 1-8 pF trimmer. Insert the
lugs through the circuit board and
solder them to the foil.

S
”_l_" || MATCH TRIMMER
f fr || TO OUTLINE
l r i
| |
«‘ff‘_;,"’

{ ) €305-1: 300 pl mica.

() €307-1: .1 uF ceramic.

{ ) C311-1: .1 pF ceramic.

{ ) Soldertheleads to the foil and cut
off the excess lead lengths.

( ) Male connector pin at TRIG OUT.
Insert the pin to the ridge. Solder
the pin 1o the foil.

LONNECTOR

SOLGEN

[ ) €318-1: .01 uF ceramic.

{ ) G319 1.5 pF phenolic (brn-grn-
wht).

() €322: .1 pF ceramic.

NOTE: When vou install tantalum
capacitors, be sure to position the plus
(+) or minus {-) marked lead on the
capacitor toward the corresponding
plus ( +) or minus (=) mark on the cir-
cuit board. PLUS (+)

\ MARK

MINUS (-}
MARK

() C324: 10 uF tantalum.

{ ) C325: 10 uF tantalum

{ ) Solderthe leads tothe foil and cut
off the excess lead lengths.
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( ) C302-1: t-8 pF trimmer. [nstall

Lhe capacitor in the same manner
as before. Solder the lugs to the
foil.

R374-1: 100 2, 1-watt (brn-blk-
brn).

-

C315-2: 1 uF ceramic,

C331: 10 uF tantalum. Note the
plus (+) or minus (—) mark.

IDENTIFICATION y
DRAWING %

CIRCUIT /
BOARD --..___‘__I
NAME

) €305-2: 300 pF mica.

) C308-2: .1 uF ceramic.

) €©312-2: .1 uF ceramic,

) €C314-2: 5 pF mica.

) €C313-2: 5 pF mica.

(0332: 10 uF tantalum.

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

—

( ) Male connector pin at TRIG GND.
Insert the pin in the circuit board
and solder it to the foil.

CONNECTOR

SOLDER

SIDE

{ ) €338: .01 uF ceramic.

() €336: .1 uF ceramic.

| ) €337: .01 uF ceramic.

) Solder the leads to the foil and cut
off the excess lead length.

SW303-2: Slide switch. Insert the
lugs through the circuit board and
solder them to the foil. Be sure the
switch is tight against the circuit

board
£;

) C317-2: .01 uF ceramic.

) G316-2: .01 b ceramic.

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

Solder the leads to the foil and cut
off the excess lead length.

!

—

PICTORIAL 5-16
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[DENTIFICATION
DRAWING

CIRCUIT
BOARD

NAME

( ) C302-2:1-8 pF trimmer. Insert the
lugs through the circuit board and
solder them to the foil.

( ) €304-2: 1-8 pF trimmer. Insert the
lugs through the circuit board and
solder them to the foil.

C306-2: .001 uF ceramic.

_,
—

C307-2: .1 uF ceramic.

—_—

R374-2: 100 1, 1-watt [brn-blk-
brn).

—

(311-2: .1 uF ceramic.

C334: 10 uF tantalum. Note the
plus (+) or minus (=) mark.

C335: 10 pF tantalum.

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

—_—

—

Male connector pin at TRIG GND.
Insert the pin into the circuit
board and solder it to the foil.

—_—
—

Male connector pin at TRIG OUT.
Install this pin in the same man-
ner.

C318-2: .01 uF ceramic.

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

NOTE: When you install electrolytic
capacitors, always match the positive
(+) mark on the capacitor with the
positive (+) mark on the circuit board
OR match the minus (—) mark on the
capacitor with the minus (—) mark on
the circuit board.

MINUSI(-)
MARK

PLUS (+)

4 oR 357 MARK

4t

() €329: 10 uF electrolytic.

{ ) C326: 4 uF electrolytic.

() €327: 4 pl electrolytic.

[ ) C328: 10 uF electrolytic.

() Solderthe leads to the foil and cut
off the excess lead lengths.
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Refer to Pictorial 5-18 (Illustration Booklet, Page 8) for
the following steps.

( ) RefertoDetail 5-18A and mount a small control
bracket to a 10 kf) control (#10-1131). Use a
small control lockwasher and a small control
nut. Do not tighten the nut.

4-
SMALL CONTROL 84740 SETSCREW
NUT SMALL
N /@f‘%oupun
o2

MALL CONTRO e
S CON L /Q

LOCKWASHER CONTROL

BRACKET

10KQ
CONTROL

Detail 5-18A

() R345-1: Insert the control and bracket lugs
through the circuit board at the VERT POS loca-
tion (R345-1) and solder them to the foil. Then
tighten the hardware on the control.

() R345-2: In the same manner install another 10
k) control (#10-1131) and bracket at the other
VERT POS location (R345-2) on the circuit
board. Solder the lugs to the foil.

. ) Refer again to Detail 5-18A and start two 4-40
setscrews in each small coupler. Use the small
allen wrench.

( ) Push a small coupler onto one of the 10 ki)
control shafts far enough to tighten one
setscrew onto the shaft. Tighten the setscrew.

( ) In the same manner tighten the other small
coupler onto the other 10 kf) control shaft.

() SW304: Refer to Detail 5-18B and mount a
1-section rotary switch to the switch bracket
with a large control lockwasher and a large con-
trol nut. Position the tab on the switch into the
hole in the bracket.

) Mount the switch bracket to the circuit board at
SW304 with two 4-40 X 5/16" screws, two #4
lockwashers, and two 4-40 nuts. NOTE: Do not
use flat head screws unless you are instructed to
do so.

6-32 SETSCRE‘Ng
LARGE

1
LARGE CONTROL §DCOUPLER
LOCKWASHER
/' P
SWITCH
L)

BRACKET

LARGE CONTROL
NUT

1-SECTION /
ROTARY SWITCH
_ g Z . s || @0-20 Nut
o || #a LockwasHER
ala st J

-

e 4-40 x 5/16"
£) SCREW

Detail 5-18B

( ) Use the large allen wrench to start two 6-32
setscrews in the large coupler. Then push the
large end of the coupler onto the shaft of SW304
and tighten the setscrew.

( ) Prepare the following lengths of yellow wire:

2n 1_1!2n
1-3/4" 1-3/4"
1-1/2"

Connect the following wires between rotary switch
SW304 and the circuit board:

() 2"yellow wire between lug 1 (S-1) and hole K
(S-1).

( ) 1-3/4"yellow wire between lug 2 (S-1) and hole
H (S-1).

() 1-1/2"yellow wire between lug 3 (S-1) and hole
F (S-1).

() 1-1/2"yellow wire between lug 4 (S-1) and hole
B (S-1).

() 1-3/4"yellow wire between lug 5 (S-1) and hole
A (S8-1).
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@4-40 NUT

2) #4 LOCKWASHER

[]
i

BARE METAL E "’
-

SIDE
/’D

4-40 x 5/186"
SCREW @@ "

v

HEAT SINK
. OUTLINE

Detail 5-18C

( ) Refer to Detail 5-18C and mount an MJE181
transistor (#417-818) to a heat sink with a 4-40
x 5/16" screw, a #4 lockwasher and a 4-40 nut,
Be sure to position the bare metal side of the
transistor toward the heal sink.

() Q325: Position the heat sink as shown on the
circuit board. Then insert the transistor leads
through the circuit board at Q325 and solder
them to the foil. Cut off the excess lead lengths:.

( ) Q326: In the same manner mount an MJE171
(#417-819) transistor to the other heat sink.
Then install this transistor and heat sink at
Q326.

Refer to Pictorial 5-19 (Illustration Booklet, Page 9) for
the following steps.

1-13/1 b“—.‘
5/8" 5/8"

SAVE
EXCESS
1-1/2"

INSULATOR
PAPER

Detail 5-19A

[ ) Refer to Detail 5-19A and cut each of the two
insulating papers into two 1-1/2" x 5/8" in-
sulators. Save the leftover insulating paper for
use later.

Detail 5-19B

() Positiona vertical attenuator shield as shown in
Detail 5-19B. Then carefully peel the backing
paper from two 1-1/2" X 5/8" insulators and
press the insulators onto the shield as shown.

() Similarly, prepare another vertical attenuator
shield.

NOTE: Do not use the two prepared shields until a
step specifically directs you to do so.

~

NOTE: In a later step, you will disassemble the two
3-section rotary switches. The purpose of the next two
steps is to provide you with a method of checking the
switches when you reassemble them. Be sure to use a
felt-tip marker (not supplied). Do not use a lead pencil
or a grease pencil.

( ) Position a rotary switch as shown in Pictorial
5-19, Part A. Then use a felt-tip marker to put a
mark on each wafer of the switch in the areas
shown. Avoid getting any ink on the metal parts
of the switch.

( ) Similarly, use a felt-tip marker to mark each
wafer of another rotary switch.

NOTE: In the following steps you will disassemble
and then reassemble two identical rotary switches.
Therefore perform the following steps twice, once for
each switch. Two sets of check spaces have been
provided. Complete all of the steps for one switch
before you prepare the other switch.

This procedure is not difficult, however you should
observe the following precautions;

1.  Work over your work surface so small parts are
not dropped and lost.
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As you remove a wafer, set it down carefully in
the same position that it was on the switch so it
can be placed back on the switch the same way it
came off.

Place wafers and spacers on your work surface
in the order that they were taken off so you can
reassemble the switch in the reverse order.

{ ) () Refer to Pictorial 5-19, Part A (Illustration

Booklet, Page 9) and hold the switch as
shown with the shaft end down and the key
toward you. Remove the two nuts,
lockwashers, and nylon washers and lay
them aside. Then remove the following parts
from the switch.

1/2" spacers.

Control plate.

5/16" spacers.

Rear wafer (do not turn the center rotor).

Nylon washers (may be more than one on

each side).

1" spacers.

1/16" spacers.

8. Center wafer (do not turn the center
rotor).

9. 1/8” spacers.

Do W e

Ne

() () Refer to Pictorial 5-19, Part B and reassemble

the rotary switch as follows:

1. Vertical attenuator shield (note the posi-

tion of the lugs and the unused hole).

1/8" spacers.

Center wafer.

1/18" spacers.

1" spacers.

Nylon washers.

Vertical attenuator shield with insulators

(note the position of the lugs and the un-

used hole).

8. Rear wafer (lugs may touch shield at this
time).

9. 5/16" spacers.

10. Make sure all the ink marks you put on

the wafers are toward you.
11. Setthe switch assembly aside temporar-

ily.

SR B

() () R323: Refer to Pictorial 5-19, Part B and

mount a 20 k) control (#10-1104) to the con-
trol plate that was removed from the switch

a small control nut. NOTE: The shaft of this
control is much longer than shown.

() () Slide the shaft of the 20 kf) control through
the center of the rotary switch assembly. Then
replace the last spacers and the hardware on
the switch. Tighten the hardware only finger
tight at this time.

( ) () Insert nylon bearings into the indicated hole
of the vertical attenuator shield nearest the
rear switch wafer.

() () Bend thelugs on the rear wafer away from the
shield.

NOTE: If you have not prepared both rotary switches
at this time prepare the second switch assembly up to
this point. Then proceed with one switch assembly.

Refer to Pictorial 5-20 (Illustration Booklet, Page 10)
for the following steps.

NOTES:

1.  Each lug position on the rotary switch wafer has
a number designation whether there is a lug
there or not. Therefore carefully check the Picto-
rial for lug numbering.

2. Inthe following steps, (NS) means not to solder
because other wires will be added later. *'S-"
with a number, such as(S-3), means to solder the
connection. The number following "S" tells
how many wires are at the connection. Use spe-
cial care when you solder these connections.
Apply enough heat and solder so that each wire
is properly soldered.

Connect the following components and wires to the
rear wafer of the rotary switch assembly:

() () Position the switch assembly so the lugs of
control R323 are away from you as shown in
Part A of the Pictorial.

() () L305: Connect a 237 uH choke (#45-602) be-
tween lugs 12 (S-1) and 14 (NS). Keep the
leads short.

() () L304: Connect a 237 uH choke (#45-602) be-
tween lugs 14 (S-2) and 16 (NS). Keep the

assembly. Use a small control lockwasher and leads short.
0 vy ow 3y 1 (INCHES) 2 <] 4 5 (-] 7
|0, 20y0m0 20| , |, 1.y 1.0 1. g b i o dzmw  de paed g boa ol el
byt 7 T T 1 t T 1 T
O % 1 (emy 2 3 a s ] T ] 10 1" 12 13 14 18 18 17
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Detail 5-20A

Prepare a 1-1/4” and a 3/4" yellow wire. Then
refer to Detail 5-20A and prepare a large and
small wire loop. These loops are actually
coils; therefore prepare them to the exact di-
mensions shown,

() ()

L303: Connect the large loop between lugs 16
(S-2) and 18 (NS).

() ()

L302: Connect the small loop between lugs 18
(S-2) and 20 (NS).

() ()

() () Prepare a 2-1/2" yellow wire. Remove 3/4” of
insulation from one end of this wire and 1/2"

of insulation from the other end.

NOTE: The remaining wires and resistors will be
connected at one end only. The other end will be
connected later. Position the wires and leads as
shown.

() () lnsert the 1/2" bare end of the yellow wire
through lug 22 to lug 20. Solder both lugs.

( ) () R322: Cut one lead of a 100  (brn-blk-brn)
resistor to 3/4”. Connect this lead to lug 21
(S-1).

Connect the following resistors to the middle wafer of
the rotary switch assembly as follows:

() () R320: Cut one lead of a 10 © (brn-blk-blk)
resistor to 3/4". Then connect this lead to lug
22 (S-1).

() () R302: Cut one lead of a 5.1 Q (grn-brn-gold)
resistor to 3/4”. Then connect this lead to lug

Connect the following wire and resistor to the front
wafer switch assembly as follows:

() () R301: Cut one lead of a 27 Q (red-viol-blk)
resistor to 3/4". Then connect this lead to lug
14 (S-1).

() () Prepare a 1-1/2" length of yellow wire. Con-

nect this wire to lug 22 (S-1). Position this

wire as shown.

Position the switch assembly so the lugs of
control R323 are toward you as shown in Part
B of the Pictorial.

() ()

() () Cut the following lengths of bare wire:

1-3/4" 2-1/2"
1-3/4" 2"
1_3‘|r4n 3::
3!! 3"

Connect the bare wires to the rear wafer of the rotary
switch assembly as follows:

() () 1-3/4" bare wire to lug 1 (S-1).
() () 1-3/4" bare wire to lug 3 (S-1).
() () 1-3/4" bare wire to lug 5 (S-1).
{) () 3" bare wire to lug 7 (S-1).

() () 2-1/2" bare wire to lug 9 (S-1).

() () 2"bare wire through lug 10 to lug 11. Solder
both lugs.

Connect the last two bare wires to the lugs of control
R323 as follows:

() () 3"bare wire to lug 2 (S-1).
() () 3"bare wire to lug 3 (S-1).

Connect the following resistor to the middle wafer of
the rotary switch assembly as follows:

() () R307: Cut one lead of a 330 € (org-org-brn)
resistorto 1/2”, Then connect this lead to lug 3

14 (S-1). (5-1).
O Y% ¥ 3% 1 (INCHES) 2 3 4 5 6 7
|ve amyoe 7a) oy ) | | | | | | | | L
O — 1T T T 1 T T LI S S | T t IR i R
0O 85 1 (@M 2 a 4 s & 7 [} 10 11 12 13 14 15 16 17
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Connect the following wire to the front wafer of the
rotary switch assembly as follows:

() () Prepare a 1-1/4” length of yellow wire. Con-
nect this wire to lug 3 (S-1).

NOTE: If you have not wired both rotary switch as- ROTARY
semblies at this time, repeat the previous steps for the SWITCH
other switch assembly. Then proceed. ASSEMBLY

Refer to Pictorial 5-21 (Illustration Booklet, Page 10)
for the following steps.

() SW302-1: Install one of the rotary switch as-
semblies on the left side of the circuit board in
the following manner: '

1. Position the switch assembly over the cir-
cuit board so the two shields are over their
outlines. Make sure the second shield is
positioned forward of resistor module
R319-1.

2. Insert the resistor leads and wires through
their correct circuit board holes, (Each lead
should be positioned nearly straight down
and in order.) Start at the rear of the switch
and work your way toward the front. Do not
solder any wires or leads to the foil.

3. Insert the shield lugs through the circuit
board and solder them to the foil. Make sure
the shields are straight.

4. Check each lug on the switch assembly.
Make sure the lugs do not touch the shields.
Also make sure that none of the leads or

wires are touching the shields or each other. ? CF)
VERTICAL '@'
ATTENUATOR a0 BD—

5. Solder each lead and wire to the foil and cut SHIELD .
off the excess lengths. 'L—__—_—_"'_ I F
4w 1
() SW302-2: In the same manner, install the sec- I-‘-l H
ond rotary switch assembly on the right side of 8 @

the circuit board.
Detail 5-21A
Refer to Detail 5-21A for the next two steps.
( ) Inthesame manner, install the remaining verti-

() Remove the hardware from the back of the rot- cal attenuator shield on the back of the other
ary switch assembly at SW302-1. Then install a rotary switch assembly.
vertical attenuator shield to the back of the
switch assembly. Replace and tighten the Set the circuit board aside temporarily.

hardware. Solder the shield lugs to the foil.
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NYLON §3
BEARING

PICTORIAL 5-22

4-40 x 5/16"
FLAT HEAD
Refer to Pictorial 5-22 for the following steps. AEEEN
( ) Locatethe vertical preamp panel and position it
as shown.
( ) Insert nylon bearings into the panel (from the ( ) SW301-1: In the same manner mount another
front side) at M, N, and P. lever switch at SW301-1.

( ) Install a BNC connector at }301—2. with an 1/8" ( ) Bend the lugs of switches SW301-1 and
spacer and the hardware supplied with the SW301-2 at a 45° angle as shown in the inset

connector. drawing.
() Inthe same manner install a BNC connector at Refer to Pictorial 5-23 for the following steps.
J301-1.
() Cut four 1/2” lengths of small black sleeving.
( ) SW301-2: Mount a lever switch to the panel at Place one length of sleeving over each lead of
SW301-2. Use two 4-40 x 5/16”" flat head two .1 uF Mylar capacitors.

screws. Position the switch as shown.

NOTE: Disregard any band marks on the next two
capacitors.

() C301-1: Connect one .1 uF capacitor to switch
SW301-1 between lugs 2 (NS) and 4 (S-1). Posi-
tion the capacitor under the switch.

PICTORIAL 5-23
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( ) C301-2: Connect the other .1 uF capacitor to
switch SW301-2 between lugs 2 (NS) and 4
(S-1). Position the capacitor under the switch.

() Prepare a 1-3/4" and a 2" yellow wire.

() Connect a 1-3/4” yellow wire between switch
SW301-1 lug 2 (S-2) and J301-1 (S-1).

() Connect a 2" yellow wire between switch
SW301-2 lug 2 (S-2) and J301-2 (S-1). Route this
wire under the switch as shown.

Refer to Pictorial 5-24 (Illustration Booklet. Page 11)
for the following steps.

() Place two small control lockwashers on each
bushing of the two 3-section rotary switches.
Then mount the vertical preamp panel to the
front of the circuit board with three 4-40 x 5/16"
screws, three #4 lockwashers, and three 4-40
nuts.

( ) Refer to Detail 5-24A and turn a 4-40 nut onto
the bent end of the switch actuator 1/2" from the
end. Then install a switch clamp on this end of
the switch actuator with another 4-40 nut. Do
not tighten this nut.

SWITCH ACTUATOR
(BENT ENDI

\1 1/2"

SWITCH
/ fe‘%\ CLAMP
4-40 NUT ;
@\@ 4-40 NUT

Detail 5-24A

() Insert the straight end of the switch actuator
through the vertical attenuator shields and
through the vertical preamp panel at O. Then
position the switch clamp over the slider of
switch SW303-1 and tighten the outer 4-40 nut.

(] In the same manner install a switch actuator
and clamp on switch SW303-2. Insert this
switch actuator through the front panel at K.

O % % % 1

1/8  Q/B | 5/8  T/8

(INCHES) 2 3

O 5 1 (cMm) 2 a a s & 7 -]

e

) Check the operation of the switch actuators.
Readjust the actuators for smooth operation
with no binding.

) Insert a long shaft through the vertical preamp
panel at M and into the coupler on switch
SW304. Tighten the coupler setsecrew onto the
shaft.

) Similarly, insert a short shaft through the verti-
cal preamp panel at P and into the coupler on
control R345-1. Tighten the coupler setscrew
onto the shaft.

) Inthe same manner, insert a short shaft through
the vertical preamp panel at N and into the
coupler on control R345-2. Tighten the coupler
setscrew onto the shaft.

) Refer to Detail 5-24B and mount a hinge sleeve
on the edge of the circuit board at . Use a 4-40
x 5/16" screw and a 4-40 nut. Posilion the open
side of the sleeve toward the foil side of the
circuit board.

4-40 NUT é

HINGE
SLEEVE S

SCREW

Detail 5-24B

) In the same manner, mount a hinge sleeve on
the edge of the circuit board at G, H and J.

) Refer to the inset drawing on Pictorial 5-24 and
slide hinge bases into the sleeves at F and G.
Slide these toward the panel end of the circuit
board.
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Refer to Pictorial 5-25 for the following steps.

(

)

2
/8 3/8 | B/8 T8

Connect the wire coming from switch SW302-1
lug 1 to switch SW301-1 lug 1 (S-1). Be careful
that you do not melt the insulation on any wires
already on switch SW301-1.

Cut a 1" bare wire. Then connect this wire be-
tween switch SW301-1 lug 3 (S-1) and the first
shield on switch SW302-1 (S-1). Solder the wire
directly to the shield and cut off any excess.

Cut a 1-1/2" x 1/2" insulator from the leftover
insulator paper.

cut out
NOTCH

PICTORIAL 5-25

(INCHES) 2 3

g EATHKIT

Carefully peel the backing paper from the in-
sulator. Then press the insulator onto a cover
shield as shown and cut out the indicated
notch.

Mount the prepared cover shield over switch
assembly SW302-1 with a #4 x 3/8" sheet metal
screw. Position the notched end forward.

Check the lugs on switch SW302-1 to make sure
they do not touch the cover shields.

1-1f/2" x 1/2"
INSULATOR

..........

#4 x 3/8"
s SHEET METAL
it SCREW

COVER
SHIELD

(o]

L]

1 otemy 2 3 4 s

e ——
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-

Cut our

#4 x 3/8"
SHEET METAL

1-1/2" x 1/2" SCREW

INSULATOR

0wl

COVER
SHIELD

PICTORIAL 5-26

Refer to Pictorial 5-26 for the fOl]OWiIlg SthS. [ ] (:arefu“y peel the backing paper from the in-
sulator. Then press the insulator onto the re-
() Connectthe wire coming from switch SW302-2 maining cover shield as shown and cut out the
lug 1 to switch SW301-2 lug 1 (S-1). Be careful indicated notch.
that you do not melt the insulation on any wires
already on switch SW301-2. ( ) Mount the prepared cover shield over switch
assembly SW302-2 with a #4 x 3/8” sheet metal
( ) Cuta 1" bare wire. Then connect this wire be- screw. Position the notched end forward.

(

tween switch SW301-2 lug 3 (S-1) and the first

shield on switch SW302-2 (S-1). Solder the wire ( ) Checkthelugs onswitch SW302-2 to make sure

directly to the shield and cut off any excess. they do not touch the cover shields.

) Cuta 1-1/2" x 1/2" insulator from the leftover This completes the assembly of the wvertical
insulator paper. preamplifier circuit board. Set the board aside and

proceed to “Horizontal Circuit Board.”



Page 72

HEATHIKIT

HORIZONTAL CIRCUIT BOARD

PARTS LIST

Open Pack #6 and check the parts against the follow-
ing list and the *‘Horizontal Circuit Board Parts Picto-
rial”" (Illustration Booklet, Page 12).

To order a replacement part, use the Parts Order Form
furnished with this kit. If a Parts Order Form is not
available, refer to ‘‘Replacement Parts” inside the rear
cover of this Manual. For prices, refer to the separate
“‘Heath Parts Price List."”

KEY HEATH  QTY. DESCRIPTION CIRCUIT KEY HEATH  QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
4-Watt, 5% Resistors (cont’d.
Resistors 1/a-Watt, 5% (c )
Al 6-391-12 3 390 (1 (org-wht-brn) R762, R8286,
All 5% and 10% resistors have four color bands (last band gold RB27
fOr‘St:/u anﬁlezilve; for 10% ). The last band (gold or silver) will Al 6-471-12 5 470 Q (yel-viol-brm) R741, R763.
not be called out. R774, RB02,
All color banded 1% resistors have five color bands (last band R815
brown). This brown band is set apart from the other bands. The Al 6-511-12 2 5104 (gm-bm-bm) R800, R87
last band (brown) will not be called out. A1 6-561-12 11 560 Q (gm-blu-bm) R718, R719,
R724, R725,
NOTE: The resistors may be packaged in more than one R726, R727,
envelope. Open all resistor envelopes before you check the R731, R732,
resistors against the Parts List. R756, R757,
o R759
1/4-Watt, 5% A1 6-681-12 1 680 © (blu-gry-brn) RB04
Al 6-102-12 25 1000 2 (brn-bik-red R704,
Al 6-100-12 1 10 2 (bmn-blk-blk) R767 ( ) o8 2,7,;3'
At 6-220-12 1 22 Q (red-red-blk) R701 R‘raa. H739'
Al 6-270-12 1 27 Q (red-viol-blk) R773 9742‘ F|743’
A1l 6-680-12 2 88 (blu-gry-blk) R706, R707 R744‘ FI745‘
A1 6-101-12 4 100 Q (brn-blk-brn) R703, R705, ! !
R708, R709 R747, R748,
! 4
Al 6121-12 1 120 02 (bm-red-bm) RB35 m;, F';sé'
Al B-151-12 3 150 02 (brn-grn-bmn) R721, R733, Alkadlaliay
R777 R758, R761,
Al 6-181-12 1 180 Q) (brn-gry-bmn) R819 g;g?' 2;23'
Al 6-221-12 4 220 Q) (red-red-brn) R702, R717, ! ;
R791, R792,
R788, R789 A
A1 6-331-12 1 330 Q (org-org-bm) R784 803
Al 6-271-12 2 270 Q) (red-viol-brn) R722, R723
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KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
1/4-Watt, 5% Resistors (cont'd.) Ceramic Capacitors (cont'd.)
Al 6-122-12 4 1200 0 (brn-red-red) R753, R793, Bl 91169 3 001 isF:caramic C727. C731
R825, RB28 ' 0733'
A1 6-152-12 2 1500 © (brn-grn-red) R813, R817 B 4.4 {0033 uF ceramic C726
At oeaz2 1 2000/ eayeled) il B1 2146 2 005 uF ceramic C728, C729
Al 6-272-12 2 2700 Q (red-viol-red) R798, A806 81 5418 B .01 uF oetamic C702. C703
A1 6-332-12 1 3300 Q (org-org-red) R805 ' 0732' C734,
Al 6-472-12 1 4700 0 (yel-viol-red) R746 c7 43' y
Al 6-622-12 2 6200 Q (blue-red-red) R799, RB01 )
B1 21-95 12 .1 uF ceram €705, C708,
Al 6-682-12 1 6800 Q (blu-gry-red) R715 . el CORRIS el
Al 6-103-12 3 10 kQ (brn-blk-org) R734, R735, 0719' 0720’
P36 C722, C723,
Al 6-153-12 2 15 kfl (brn-grn-org) RB08, RB12 C724. C725
Al 6-273-12 2 27 kil (red-viol-org) RB24, RB29 C730. G740
A1 6-333-12 1 33 k2 (org-org-org) R766 '
Al 6-473-12 2 47 k0 (yel-viol-org) R822, R823
A1 6-105-12 5 1 MQ (brn-blk-grn) R752, R775, ELECTROLYTICS
R781, R782,
R786 B2 25197 1 1 uF tantalum C711
B3  25-221 3 2.2 uF tantalum C718, C738,
1/4-Watt, 1% C737
B3 25223 1 47 uF tantalum C709
A2  6-4990-12 1 499 0 (yel-wht-wht-blk) R795 B4 25-233 1 22uF C704
A2 6-1911-12 1 1910 O (brn-wht-brn-br) R794
Other
1/2-Watt, 5% B5  20-130 1 12 pF mica c701
B6  28-1 2 2.2 pF (red-red-wht) €739, C742
A3 6-621 1 620 0 (blu-red-brn) R712 phenolic
A3 6751 1 750 Q (viol-grn-bm) R778 B7 31-68 2 1-8 pF trimmer C738, C741
A3 6-432 1 4300 Q) (yel-org-red) R764
A3 8-752 1 7500 Q2 (viol-grn-red) R714
A3 6-153 2 15 ki) (brn-grn-org) R809, R811 DIODES
A3 6-124 2 120 ki) (brn-red-yel) R776, R783 C1  56-56 8 1N4149 D701, D708,
D709, D711,
Other D712, D713,
D714, D715
A4 3-95 2 3000 02, 5-watt, R833, R834 C1 5689 5 GDs10 D703, D704,
wire-wound resistor D705, D706,
A4 327 2 3750 0, 7-watt, R831, RB32 D707
wire-wound resistor C1 56-85 1 5V zener D718
A5  10-314 1100 Q control R711 Ct  56-634 2 82Vzener D716, D717
A5 10917 2 200 Q control R772, RB21 C2  412-640 1 Light emitting diode D702
A5 10-949 2 300 2 control R716, R816
A5  10-295 2 7500 control R779, R785 .
A5  10-936 2 1000 Q control R790, R810 TRANSISTORS — IC’s (Integrated Circuits)
CAPACITORS NOTE: Transistors and IC's are marked for identification in
one of the following ways:
Ceramic 1. Part number.
2. Type number.
B1 216 1 27 pF ceramic C714 3. Part number and type number. _
B1  21-147 1 47 pF ceramic c707 4. Part number with another number that is not listed.
B1 2185 1 56 pF ceramic Cc721
B1  21-21 2 200 pF ceramic C713, C735 D1 417-292 4  2N5771 transistor Q701, Q702,
B1 21-17 1 270 pF ceramic C719 Q706, Q707
B1 21-23 1 420 pF ceramic C715
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KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. B Comp. No.
Transistors — IC’s (cont’'d.)
D1 417-235 3 2N4121 transistor 703, a7os, | PLUGS — CONNECTOR — SOCKETS
Q709
D1 417-293 2 2N5770 transistor Q704, Q715 E1  432:825 2 6-pin plug P702, P703
D1 417-237 1 SEB020 transistor Q710 E2 432876 1 8-pin plug P701
D1 417-134 2 MPS6520 transistor Q716, Q717 E3  432-830 4 12-pin plug P704, P705,
D1 417-801 1 MPSA20 transistor Q708 P706, P707
D1 417-828 4  E304 (selected) transistor ~ Q711, Q712, E4 432121 9  Male connector pin (1 extra)
Q713, Q714 E5  434-298 6  14-pin IC socket
D1 417-260 4  2N4258 transistor Q718, Q719, E6  434-299 5  16-pin IC socket
Q721, Q722
D2 417-928 2 2NB592 transistor Q723, Q724 MISCELLANEOUS
F1  40-581 2 620 uH (blu-red-brn) coil L701, L702
NOTE: Disregard any letters that may precede or follow the F2 21586 2  Heat sink
numbers on an IC. F3  250-213 4 4-40 % 5/16" screw
F4 252-2 4  4-40 nut
D3 443-1 3  74001C U706, U709, F5  266-964 4 Hinge sleeve
U7t F6  266-963 2  Hinge base
D3 443-45 1 7408 IC U708 F7  266-994 1 Ground strap
D3 443-44 1 74131C u7o7 F8  475-16 3  Ferrite bead
D3  443-23 1 741221C U705
D4 443-16 1 7476 1C u710 PAHT FROM FINAL PACK
D4  443-636 1 10116 IC U701
D4  443-679 1 10131 IC U702 85-2356-1 1 Horizontal circuit board
D4  443-765 2 101051C U703, U704 F9  64-842 1 Pushbutton switch assembly SW701-SW712
o] Yo Y % 1 (INCHES) 2 3 4 5 6 7
e ssyse me| Loy o g o sy b e e e Ty Lo d e g s e T g ey il gyg Fag ol
Lol obhd SR Do) SEEm ke S S RS e T i TS SR P s o S iy e Tt i PSRy Tal

o = 1 (CM) 2 3 4 5 & 7 B 9 =] Rl 12 13 14 15 16 17
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STEP-BY-STEP ASSEMBLY
IDENTIFICATION }.__cmcun" m_
DRAWING ™~ | i&AR}? () R701: 22 ) (red-red-blk).
NAM

The horizontal circuitboard has foil on
both sides. The side with the printing
on it will be called the component side.
The other side will be called the foil
side. Always solder component leads
and wire to the foil side only.

NOTE: The following resistors are
1/4-watt, 5% unless otherwise stated.

(

) R777: 150 Q (brn-grn-brn).

(

) R781: 1 M) (brn-blk-grn).

R775: 1 M2 (brn-blk-grn).

R786: 1 M(} [bm—blk-grp].

R782: 1 MO (brn-blk-grn).

—

) R795: 499 Q, 1% (yel-wht-wht-
blk). ) .

LS /L [ ]/

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

R794: 1910 02, 1% (brn-wht-brn-
brn). NOTE: The board may be
marked 2000 at this location.

R792: 1000 Q) [brn-blklred‘].—

\

\

RB01: 6200 0 (blu-red-red).

R799: 6200 0 (blu-red-red).

R797: 2400 1 (red-yel-red).

(

) R807: 510 £ (grn-brn-brn).

(

| R806: 2700 Q (red-viol-red).

(

) R798: 2700 1 (red-viol-red).

(

) Solder the leads to thefoil and cut
off the excess lead lengths.

L [/

{ ] R702: 220 Q (red-red-brn).

( ) R766: 33 K (org-org-org).

NOTE: When you install diodes, be
sure to position the banded end as
shown on the circuit board. A diode
that is installed backward WILL NOT
WORK.

BANDED
END

() D708: 1N4149 diode (#56-56).

{ ) D709: 1N4149 diode (#56-56).

—

D711: 1N4149 diode (#56-56).

R793: 1200 1 (brn-red-red).
NOTE: Make sure you use the cor-
rect holes.

—

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

—_—

D718: 5V zener diode (#56-85).

—

R791: 1000 O (brn-blk-red).

._.,
—

R787: 1000 0 (brn-blk-red).

R788: 220 O (red-red-brn].

il B0,

PICTORIAL 6-1

[ ) R789: 220 () (red-red-brn).

R805: 3300 ) (org-org-red).

R&02: 470 ) (yel-viol-brn).

—

R819: 180 Q (brn-gry-brn).

R800: 510 £ (grn-brn-brn).

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

—_—
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IDENTIFICATION
DRAWING

[ ) R713: 1000 © (brn-blk-red).

(

D701: 1N4149 diode (#56-56).

(

R762: 390 Q) (org-wht-brn).

R784: 330 {} (org-urg-brn).

D703: GD510 diode (#56-89).
Note the banded end.

D706: D510 diode (#56-89).

R774: 470 € (yel-viol-brn).

D707: GD510 diode (#56-89).

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

{ ) R771: 1000 ) (brn-blk-red).

[ ) R773: 27 Q (red-viol-blk).

() R769: 1000 Q) (brn-blk-red).

() R817: 1500 {} (brn-grn-red).

{ ) R808: 15 kKO (brn-grn-org).

[ ) R813: 1500 2 (brn-grn-red).

{ ) R812: 15 k) (bro-grn-org).

{ ) R815: 470 () (yel-viol-brn).

{ ) Soldertheleads tothe foil and cut
off the excess lead lengths.

PICTORIAL 6-2

I“\\CIRCUIT
BOARD

NAME

g CONT!NUE O I

o —— | (

)

R705: 100 ) (brn-blk-brn}.

R703: 100 Q (brn-blk-brn).

R704: 1000 Q (brn-blk-red).

R706: 68 £} (blu-gry-blk).

R715: 6800 ) (blu-gry-red).

R717: 220 Q) {red-red-brn).

R735: 10 kQ (brn-blk-org).

R734: 10 K{} [brn-blk-org).

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

R738: 1000 0 (brn-blk-red).

R739: 1000 Q (brn-blk-red).

R768: 1000 ) (bron-blk-red).

R761: 1000  (brn-blk-red).

RBU4: 680 Q) (blu-gry-brn).

) R803: 1000 (2 (brn-blk-red).

D714: 1N1419 diode (#56-56).
Note the banded end.

D713: 1N1419 diode [#56-56).

D712: 1IN1419 diode (#56-56).

D715 1N1419 diode (#56-56).

Solder the leads to the foil and cul
off the excess lead lengths.
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(

)

[DENTIFICATION
DRAWING

R707: 68 {1 (blu-gry-blk).

)

R709: 100 € (brn-blk-brn).

)

R732: 560 () (gru-blu-brn).

R731: 560 Q2 (grn-blu-brn).

R733: 150 © (brn-grn-brn).

R745: 1000 {} (brn-blk-red).

R736: 10 kf} (brn-blk-org).

—

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

R741: 470 ) (yel-vicl-brn).

—

D704: GD510 diode (#56-89).
Note the banded end.

D705: GD510 diode [#56-89).

CIRCUIT
BOARD
NAME

) R708: 100 £ (brn-blk-brn).

) R725: 560 {1 (grn-blu-brn).

] R723: 270 Q) (red-viol-brn).

] R727: 560 Q2 (grn-blu-brn).

) R726: 560 {1 (grn-blu-brn].

RB22: 47 kO (yel-viol-org).

R826: 390 {1 [org-wht-brn).

RB823: 47 K1 (yel-viol-org).

R827: 390 O {org-wht-brn].

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

} R743: 1000 ) (brn-blk-red).

—

R742: 1000 Q (brn-blk-red).

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

—

R744: 1000 () (brn-blk-red).

R728: 1000 Q (brn-blk-red).

R746: 4700 {) (yel-viol-red).

R767: 10 & (brn-blk-hlk).

R763: 470 {1 (yel-vial-brn).

) D716:82 V zener diode (#56-634).
Note the banded end.

} R825: 1200 () (brn-red-red).

PICTORIAL 6-3

J R828: 1200 {1 (brn-red-red).

) Solder the leads to the foil and cut
off the excess lead lengths.
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[ ) R718: 560 Q (grn-blu-brn).

{ ) R519: 560 {2 (grn-blu-brn).

{ ) R721: 150 ) (brn-grn-brn).

( ) R722: 270 0 (red-viol-brn).

{ ) R753: 1200 0} (brn-red-red).

{ ) Soldertheleads to the foil and cut
off the excess lead lengths.

() R752: 1 M) (brn-blk-grn).

[DENTIFICATION
DRAWING

{ ) R756: 560 () (grn-blu-brn).

() R758: 1000 2 (brn-blk-red).

{ ) R759: 560 (1 (grn-blu-brn),

{ ) R824: 27 K} (red-viol-org).

() R829: 27 k) (red-viol-org).

( ) Soldertheleads tothe foil and cut
off the excess lead lengths.

2

PICTORIAL 6-4

(&5 == avscrT]

CIRCUIT
BOARD
NAME

( ) D717:82V zenerdiode (#56-634).
Note the banded end.

() R724:

560 0 (grn-blu-brn).

{ ) R749;

1000 Q (brn-blk-red).

[ ] R751:

1000 € (brn-blk-red).

() R754:

1000 Q) (brn-blk-red).

{ ) R755:

1000 Q [bro-blk-red).

[ 1 R747:

1000 Q (brn-blk-red).

[} R748:

1000 O (brn-blk-red).

( 1 Ra3s:

120 ) (brn-red-brn).

{ ) R757:

560 £ (grn-blu-brn).

[ ) R729:

1000 £ (brn-blk-red).

() Soldertheleadstothe foil and cut
off the excess lead lengths.
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IDENTIFICATION

As you install the following 1C sockets, DRAWING
be very careful that you do not bridge

solder between socket pins. (Solder 7/
bridged between two pins that are on CIRCUIT m—
the same foil is alright.) If a solder % BOARD

bridge should occur, hold the circuit Install 14-pin IC sockets at the follow-

NAME 3 ;
board foil-side-down as shown. Then ing locations.
hold your soldering iron tip between
the two points where solderis bridged. () U705 ..o
The solder will flow down the iron.
Also, you can use desolder braid. (Y U706 oo
[ F BF07 mwisscemmsicmsmin s
IC
CIRCUIT SOCKET
gt % (] UZ0B oo,
N[ ] () U708 cvoorereeeee,
LETEITITETIITITIEITIEIEEE I
Uil ‘ U A P
SOLDER

SOLDERING /'I ' SRIARE
|RON

NOTE: Be very careful when you in-
stall the IC sockets, as it is possible to
place a 14-pin socket ina 16-pin socket
location by mistake. Insert the socket
pins into the holes. The index mark on
the circuit board must still be visible
after it is installed. Make sure all of the
pins went into the circuit board holes.

=
=
QOQ
i
00
)
==

D

-
Do
0

.{___!_ T T
——F
Then solder every pin of each socket to U 7062 [:I
the foil.
SOLID s
CENTER t— _

STRIP

O 1L g Q

o2 T §Y

]DDO fJ
I

== =
S 0 ] ois e, i,
m@uﬂ

Install 16-pin IC sockets at the follow-
ing locations.

S (e —=

PICTORIAL 6-5
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SHALL
INDENTATION NOTCH  por
PIN 1 PIN 1 PIN 1

RIDGE NOTCH

e B

INTEGRATED CIRCUIT INSTALLATION

Notes

CAUTION: Integrated Circuits (IC's) are complex
electronic devices that perform many complicated
functions in the circuit. These devices can be dam-
aged during installation. Read all of the following
information before you install any IC’s.

The pins on the IC'sare bent out at an angle, so they do
not line up with the holes in the IC socket. DONOT try
to install an IC without first bending the pins, as
described below. To do so may damage the IC pins or
the socket, causing intermittent contact.

IC LEADS

Before you install an 1C, lay it down on its side as
shown below and very carefully roll it toward the pins
tobend the lower pins into line. Then turn the IC over
and bend the pins on the other side in the same man-
ner.

Make sure that the pin one end of the IC is positioned
over the index mark on the circuit board (refer to the
Detail at the top of each Page where IC's are installed).
Also make sure that all of the pins are started into the
socket., Then press 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
socket.

An IC puller is supplied for removing IC's from their
sockets.
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Install the integrated circuits (IC's) in
the following sockets,

(

U701: 10116, 16-pin IC (#443-
636) at U701.

11702: 10131, 16-pin [C (#442-
679) at U702.

1/703: 10105, 16-pin IC (#434-
765) at U703,

U704: 10105, 16-pin IC [#443-
765) at U704.

|

11705: 74122, 14-pin [C (#443-23)
at U705.

{ ) U706: 7400, 14-pin IC [#443-1) at
U7086.

UJ707: 7413, 14-pin IC (#443-44)
at U707.

U708: 7408, 14-pin IC (#443-45)
at U708.

—

U709: 7400, 14-pin [C (#443-1) at

DUHD[P__? i —"

U710: 7476, 16-pin IC (#443-16)

. S0H D L0000 -

U711: 7400, 14-pin IC (#443-1) at -

T[] 00800

PICTORIAL 6-6
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Detail 6-7A

ASSEMBLY CONTINUED

Refer to Pictorial 6-7 for the following steps.

(

(

(

)

)

)

Turn the circuit board over so the component
side is down as shown.

Locate a ground strap. Then place the strap over
the actual size drawing shown in Detail 6-7A.
Reform the ground strap as necessary so it is
shaped exactly as shown in the Detail.

Refer to Detail 6-7B, cut the strap into three
pieces as shown, and discard the center part.
Use the two end pieces in the next two steps.

Solder ground strap A along the indicated edge
of the circuit board. Use the same procedure as
you did when you installed the ground straps

GROUND
STRAP

on the vertical preamp circuit board. Be sure to
apply a bead of solder along the length of the
strap as shown in the inset drawing.

Similarly, solder ground strap B along the indi-
cated edge of the circuit board.

A

DISCARD

GROUND
STRAP
8
Detail 6-7B
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{ ) Reposition the circuit board with
the component side up as shown
in the Identification Drawing.

NOTE: When you install each of the
following transistors, position it with
its flat over the outline of the flat on the
circuit board. Then insert the E, B, and
CorD, G, and § leads into their correct
holes. Solder the leads to the foil and
cut off the excess lead lengths.

[ ] Q712: E304 (selected) transistor
(#417-828).

() Q710: SE6020 transistor [#417-
237).

() Q711: E304 (selected) transistor
(#417-828).

() Q714: E304 (selected) transistor
(#417-828).

( ) Q713: E304 (selected) transistor
(#417-828).

() Q715: 2N5770 transistor (#417-

IDENTIFICATION
DRAWING

|\ GIRCUIT
BOARD

NAME

CONTINUE O

NOTE: The following four transistors
may come in one of two styles. Refer to
the illustration below that shows these
styles.

Firstidentify the E, B, and Cleads (note
the wide space between leads on the
round style). Then insert the leads into
their correct E, B, and C holes and sol-
der them to the foil. Cut off the excess
lead lengths.

293).
[ ) Q717: MPS6520 transistor { ) Q718: 2N4258 transistor (#417-
(#417-134). 260).
[ ) Q716: MPS6520 transistor (] Q719: 2N4258 transistor (#417-
(#417-134). 260).
() Q721: 2N4258 transistor (#417-
260).
{ ) Q722: 2N4258 transistor (#417-
260).
PICTORIAL 6-8
O % oy % 1 (INCHES) 2 3 4 5 6 7
[ye 388 70| 4, ] [ | [ a1 ] | L L L
frefrreerey T ey | LI S T T T T T T Y T T T T T L T 1 LAY IS
0 5 1 (cw 2 3 “ 5 7 8 10 " 12 13 14 . 10 17
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NOTE: When you install the following
transistors, position each transistor
with its flat over the outline of the flat
on the circuit board. Then insert the
leads into their correct E, B and C
holes. Solder the leads to the foil and
cut off the excess lead lengths.

FLAT B:tﬁ'”“
47 HI\

LAT

IDENTIFICATION
DRAWING

{ ) Q701: 2N5771 transistor (#417-
292).

() Q702: 2N5771 transistor (#417-
292).

() Q703: 2N4121 transistor [#417-
235).

( ) Q706: 2N5771 transistor (#417-
292).

&
¥
=

() Q707: 2N5771 transistor (#417-
292).

{ ) Q708: MPSAZ20 transistor (#417-
801).

[ ) Q709: 2N2141 transistor [#417-
235),

[ ) Q705: 2N4121 transistor (#417-
235).

[ ) Q704; 2N5770 transistor (#417-
293) and a ferrite bead. Place a
ferrite head over the E lead and
install this transistor as before.

FERRITE

BEAD ™~

CENTER LEAD
FORWARD

-
D

PICTORIAL 6-9

CIRCUIT
BOARD
NAME

Install the next two transistors in the

following manner:

First bend the center lead forward
slightly (refer to the bottom view).
Then slidea ferrite bead over the center
lead. Position the transistor over the
outline on the circuit board and insert
the leads into their correct E, B and C
holes. Solder the leads to the foil and
cut off the excess lead lengths.

BOTIOM VIEW

CENTER LEAD

FERRITE FORWARD

() Q723: 2N6592 transistor (#417-
928) and a ferrite bead.

{ ) Q724: 2N6592 transistor (#417-
928) and a ferrite bead.
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ONTINUE O
IDENTIFICATION
m DRAWING CIRCUIT [ ] Male connector pin at HO. Insert
BOARD the pintotheridgeand solderitto
NOTE: When you install ceramic l/ NAME the foil.

capacitors, do not push the insulated
portions of the leads into the circuit
board holes. This could make it dif-
ficult to solder the leads to the foil.

INSULATION
N 7

pocasciciiid

INSULATION

() C735: 200 pF ceramic.

() C731:.001 wF ceramic.

S

[ ] R778: 750 2, 1/2-watt (viol-grn-
brn).

[ ) €732:.01 wF ceramic.

— —

{ ) R776: 120 ki1, 1/2-watt (brn-red-
yel).

() R783: 120 K2, 1/2-watt (brn-red-
yel).

{ ) C734:.01 uF ceramic.

( ) C726:.0033 uF (3300) ceramic.

[ ) C729:.005 wF ceramic.

NOTE: When you install tantalum
capacitors, be sure to position the plus
(+) or minus (—) marked lead of the
capacitor toward the corresponding
plus (+) or minus mark on the circuit
board.

L PLUS (+)

"MINUS (=)
MARK

[ ) C736: 2.2 uF tantalum.

[ ) C737: 2.2 uF tantaluin.

() C730: .1 uF ceramic.

{ ) C727: .001 uF ceramic.

( ) Soldertheleads to the foil and cut
off the excess lead lengths.

( ) C721: 56 pF ceramic.
() Male connector pin at VAR HO.
( ) Male connector pin at EXT TRIG.

(

(C719: 270 pF ceramic.

) C733:.001 uF ceramic.

) C718: 2.2 uF tantalum. Note the
plus (+) or minus [—] mark.

}] Male connector pin at EXT
HORIZ.

) Male connector pin at 1V P-P.

) Solderthe leads to the foil and cut
off the excess lead lengths.

) C724: 1 uF ceramic.

C720: .1 uF ceramic.

725; .1 uF ceramic.

(.722: .1 wF ceramic. NOTE: This
location may be marked 1 (one).

—_—

(728: .005 uF ceramic.

—

R809: 15 ki), 1/2-watt (brn-grn-
org).

—

R811: 15 k1, 1/2-watt (brn-grn-
org).

Solder the leads to the foil and cut

off the excess lead lengths.

PICTORIAL 6-10



Page 86

( ) C701: 12 pF mica.

() C702: .01 uF ceramic.

{ ) R714: 7500 {1, 1/2-watt (viol-gro-
red).

{ ) R712: 620 2, 1/2-watt (blu-red-
brn).

| ) C703: .01 uF ceramic.

() C704:22 uF electrolytic. Note the
plus (+) or minus (—) marking.

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

{ ) C709: 47 uF tantalum. Note the

IDENTIFICATION
DRAWING

BOARD
NAME

{ ) €705: .1 uF ceramic.

plus (+) or minus (=) marking.

{ ) C711: 1 uF tantalum. Note the
plus (+) or color mark or minus

{—) marking.
5 "

PLUS (+)
OR COLOR

MARK

| ) Male connector pin at GND.

{ ) Male connector pin at “B"" ENDS
GAT

——

() Male connector pin at “B"” ENDS
“A,"

[ ) Soldertheleadstothefoil and cut
off the excess lead lengths.

PICTORIAL 6-11

{ ) C708: .1 uF ceramic.

[ ) C712: 1 uF ceramic.

() C710: .1 uF ceramic.

{ ) C714: 27 pF ceramic.

() R764: 4300 (2, 1/2-watt (yel-org-
red).

( ) Soldertheleads tothe foil and cut
off the excess lead lengths.

( ) C738: 1-8 pF trimmer. Insert the
lugs into the circuit board and
solder them to the foil.

RAISED

( ) C741: 1-8 pF trimmer.
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IDENTIFICATION

DRAWING

NOTE: Space the next four resistors
1/4" above the circuit board. Solder the
leads of each one to the fil as you
install it.

( ) R834: 3000 £, 5-watt, wire-
wound.

() R833: 3000 ), 5-watt, wire-
wound.

R831: 3750, 7-watt, w.re-wound.

R832: 3750, 7-watt, wire-wound.

( ) C739: 2.2 pF phenolic (red-red-
wht). You can irstall this
capacitor either way.

off the excess lead lengths.

PICTORIAL 6-12

;//_

.

CIRCUIT
BOARD
NAME

[ ) C715: 420 pF ceramic.

[ ) C717: .1 uF ceramic.

( ) C713: 200 pF ceramic.

( ) C740: .1 uF ceramic.

[ ) C743: .01 p.F ceramic.

[ ) Soldertheleadstothe foil and cut
off the excess lead lengths.

() L701: 620 pF coil (blu-red-brn).
Solder the pins to the foil.

0 % ¥ % 1 (INCHES) 2 3 4 5 6 7
2 .
e, e, 78| (A N T TE S (R WS (R (O RO I . | - II U T I1 . ! ‘l‘ i
YIIIIIYIY T L I 'r T l T I T I T 'I L ' T I LE L A T
: . {CM) L 3 4 L] lu T ] -] 10 11 12 13 14 " Rl 17
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NOTE: When you install the following

controls, insert the control luags
through the circuit board holes and
solder them to the foil.

_.\

R790: 1000 0 (1 k) control {#10-
936) at X-Y CAL.

{ ) R711: 100 {} control (#10-314) at
TRIG BAL.

\

{ ) R779: 750 {1 control (#10-295) at
EX TRIG ZERO.

R716: 300 {) control [#10-949) at
TRIG LEVEL.

{ ) R785: 750() control (#10-295) at
EX HORIZ ZERO.

() R816: 300 () control (#10-949) at
PLATE AD].

R772: 200 {} control (#10-917) at
CHOP DELAY.

RB14: 1000 (1 (1 k) control (#10-
936) at CAL.

{ ) R821:200Q control (#10-917) at
X5 CAL.

L L L N\

FinisHE

u —DUD@G— DD—%— d
1] SIS

PICTORIAL 6-13
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HEAT SINK

Detail 6-14A

Refer to Pictorial 6-14 (Illustration Booklet, Page 13)
for the following steps.

{ ) Locate the pushbutton switch assembly and
position it as shown with the lugs with holes
facing up.

() Carefully insert the pushbutton switch lugs into
the circuit board holes. Make sure all lugs are
started into the holes before you press the
switch assembly against the circuit board.

( ) Solder onelug on each end of the switch assem-
bly. Then check to make sure the switch assem-
bly is firmly seated and parallel to the circuit
board. Then solder the other switch lugs.

( ) Installa12-pinpluginthe circuit board at P706.
Seat the plug firmly against the board and sol-
der the pins to the foil. Cut off the excess pin
length on the foil side of the circuit board.

In the same manner install plugs at the following
locations.

( ) 12-pin at P705.
() 12-pin at P704.

( ) 12-pin at P707.

NOTE: When you install the following plugs, be sure
to position the plug as indicated by the circuit board
screen. The pins of these lugs do not have to be cut off
on the foil side.

( ) 8-pin at P701.
{ ) 6-pin at P702.

( ) 6-pin at P703.

( ) Mount a hinge sleeve on the edge of the circuit
board at a with a 4-40 x 5/16" screw and a 4-40
nut. Position the open side of the hinge sleeve
toward the foil side of the circuit board. Do not
overtighten the hardware.

( ) In the same manner, mount a hinge sleeve on
the edge of the circuit board at B, C, and D.

( ) Refertotheinset drawing on Pictorial 6-14 and
slide hinge bases into the hinge sleeves at Cand
D. Slide these toward the pushbutton assembly
end of the circuit board.

( ) Referto Detail 6-14A and install a heat sink on
the metal tab of transistor Q724. Slide the heat
sink down over the transistor tab. (You may
have to open the tabs of the heat sink slightly.)
Insert the heat sink lug through the circuit
board and solder it to the foil.

( ) Inthesame manner, install a heat sink on trans-
istor Q723.

Refer to Detail 6-15 (Illustration Booklet, Page 15) for
the following steps.

() Locate the 25-wire multicolor flat cable.

Whenever you are instructed to prepare a flat cable,
proceed as follows:

1. Remove the number and color of wires
specified for the full length of the cable.

2. Cut the smaller flat cable to the length
specified in the step.
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3. Prepare the ends of the cable by separating
the individual wires for the length specified
in the step. Then remove 1/4" of insulation
from the end of each wire and twist the fine
wire strands. Apply a very small amount of
solder to the twisted strands to hold them in
place.

( ) RefertoDetail 6-15A (Illustration Booklet, Page
14) and prepare an 11-1/2", 9-wire (blk-brn-
red-org-yel-grn-blu-viol-gry) cable. Prepare the
ends as shown in the Detail. NOTE: The pre-
pared ends of the cable are shown actual length.
Save all leftover flat cable, it will be used later.

( ) Temporarily lay the prepared flat cable aside
and locate the shielded cable. NOTE: This is not
the larger 2-wire shielded cable.

( ) Cuta14”length of shielded cable. Then refer to
Detail 6-15B and prepare both ends of the cable.
Save the leftover length of shielded cable.

Connect the 1/2" end of the shielded cable to the
circuit board near plug P703 as follows:

( ) Innerlead to hole Y (5-1).
( ) Shield lead to hole X (S-1).

Route the shielded cable as shown and connect the
other end as follows:

( ) Inner lead to switch SW701 lug 5 (S-1).

() Shield lead to the hole in the circuit board be-
side switch SW701 (S-1).

( ) Place the prepared flat cable on the circuit
board with the long yellow wire toward the
back of the board (opposite the pushbutton
switch end). As you connect the wires of the flat
cable, route them as shown and position them
down against the circuit board.

0 Y w 3y 1 (INCHES) 2
| 1o 2| se,

PREPARE EACH END AS SHOWN

1/2"
-.11.-"&“

C—

TAKING CARE NOT TO CUT THE SHIELD LEAD,
REMOVE THE QUTER INSULATION,

i

SHIELD LEAD

—_—

(

PEEL OFF THE FOIL.

FOIL

% SHIELD LEAD

REMOVE THE INNER INSULATION AND TWIST
THE SMALL WIRES OF THE INNER LEAD.

APPLY SMALL AMOUNTS OF SOLDER TO THE
END OF THE LEADS , IF THIS HAS NOT ALREADY
BEEN DONE.

SGIDER#

3
L2 E P PR N T U T U
e : :

Detail 6-15B

| RAAZARAAE] T ] ]
0 & 1 (cm) 2 3 4 ] 8 7 8
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Connect the wires at the "'long yellow end”’ of the flat
cable to the circuit board as follows:

{ ) Black to hole F (5-1).

( ) Brown to hole A (S-1).
( ) Red to hole B (S-1).

( ) Orange to hole K (S-1).
( ) Yellow to hole H (S-1).
( ) Green to hole M (5-1).
( ) Blueto hole T (S-1).

( ) Violet to hole P (8-1).
( ) Gray to hole N (S-1).

Connect the wires at the other end of the flat cable to
the pushbutton switches as follows:

( ) Black to SW706 lug 5 (5-1).

( ) Brown to SW704 lug 11 (S-1).
( ) RedtoSW708 lug 3 (S-1).

{ ] Orange to SW712 lug 11 (S8-1).
( ) Yellowto SW712 lug 8 (S-1).
() Green to SW707 lug 1 (NS).

( ) Blueto SW703 lug 2 (S-1).

( ) Violet to SW704 lug 2 (S-1).

( ) Gray to SW705 lug 2 (S-1).

( ) Locate the LED (light emitting diode) and note
that one lead is slightly. shorter than the other
lead. Place 1/2" of sleeving over the shorter lead.

NOTE: When you perform the next two steps, be sure
to position the LED as shown in the Pictorial. The LED
must line up with a hole in the front panel later.

( ) D702: LED. Connect the shorter lead to SW707
lug 1 (S-2).

() Cut1/4" off the other LED lead and place 1/2" of
sleeving overthislead. Then connect the lead to
SW706 lug 4 (S-1).

CIRCUIT BOARD CHECKOUT

() Check all polarized electrolytic capacitors.
Make sure the plus (+) or minus (—) mark on the
capacitor corresponds to the plus (+) or minus
(—) mark on the circuit board.

() Check all diodes for the proper positioning of
the banded end.

() Check all transistors for correct type and instal-
lation.

( ) Check all IC’s for correct type and installation.
( ) Carefully inspect the circuit board foil for sol-

der bridges.

This completes the assembly of the Horizontal circuit
board, Set it aside and proceed to the ** ‘A’ Time Base
Circuit Board."
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“A” TIME BASE CIRCUIT BOARD

PARTS LIST

Open Pack #7 and check the parts against the follow-
ing list and the “A" Time Base Circuit Board Parts
Pictorial” (Illustration Booklet, Page 16).

To order a replacement part, use the Parts Order Form
furnished with this kit. If a Parts Order Form is not
available, refer to ‘‘Replacement Parts" inside the rear
cover of this Manual. For prices, refer to the separate
""Heath Parts Price List.”

KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
RESISTORS 1/4-Watt, 1%
All 5% and 10% resistors have four color bands (last band gold .

: : . A2  6-4751-12 1 4750 Q (yel-viol-gm-brn) R509
for 5% and silver for 10%). The last band (silver or gold) will not
be cafled out. A2  6-4991-12 1 4990 0 (4.99 k) (yel-wht- R508

wht-brm)
1% resistors may be marked either with the value or by the A2 6-1002-12 1 10 kf (brn-blk-blk-red) R507
A2  6-4992-12 1 49.9 k(2 (yel-whi-wht-red) R505
All color coded 1% resistors have five color bands (last band A2  6-1003-12 1 100 ki (brn-blk-blk-org) R504
brown). This brown band is set apart from the other bands. The A2  6-3013-12 1 301 k2 (org-blk-brn-org) R503
last band (brown) will not be called out. A3 2-733-12 1 500 k() precision R502
: ’ (no color bands)
NOTE: The resistors may be packaged in more than one A3 2-06-12 1 1 MQ precision R501
envelope. Open all resistor envelopes before you check the (n:cotor bande)
resistors against the Parts List.
1/4-Watt, 5%
f Sk Other Resistors
A1 6-330-12 2 33 0 (orange-orange-black) R515, R516
A1l 6-560-12 2 56 () (green-blue-black) R529, R531 Ad 6-272 2 2700 02, 5%, 1/2-watt R526, R525
Al 6-181-12 1 180 0 (brown-gray-brown) R522 (red-viol-red)
A1 6-201-12 1 200 ) (red-black-brown) R523 AS  1-06-1 1 15K, 10%. 1-watt A512
Al 6-561-12 1 560 01 (green-blue-brown)  R528 (bm_g;n_ofgi
Al 6-102-12 4 1000 {2 (brown-black-red) R513, R514 A6 10-398 1 2000 0 (2 k) control R521
R517, R518

Al 6-332-12 1 3300 {} (orange-orange-red) R519
Al 6-392-12 1 3900 } (orange-white-red) R511
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KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT

No. Part No. Comp. No. No. Part No. Comp. No.
TRANSISTORS — IC (Integrated Circuit

CAPACITORS (Integ )
NOTE: Transistors and IC's are marked for identification in

Ceramic one of the following ways:

B1 2175 1 100 pF C509 1. Part number.

B1 21-21 1 200 pF C523 2. Type number.

BI 2136 1 .002 uF C522 3. Part number and type number. _

81 21-16 101 uF C511 4. Part number with another number that is not listed.

:: g:‘:';g ﬁ '?2 *":F gz;;' gg; D1 417-801 1 MPSA20 transistor Q502

. An : ; ;

B1 o108 I 2uF Cs19 D2 417-154 1 2N2369 transistor Q501
NOTE: Disregard any letters that may precede or follow the
numbers on an IC.

Electrolytic
D3  442-648 1 310IC U501

B2 25-221 1 2.2 uF (2.2M) tantalum C518

B2 25212 1 22 uF (22M) tantalum c517 PLUGS — CONNECTORS

B3 25-820 1 10 uF nonpolarized C516

B3 25-115 2 10 uF C505. C506 E1- 432-969 1 5-pin plug P503

B3 25-117 2 100 uF C512, C513 E2  432-986 2 3-pin angle plug P501, P502

B4 25-165 1 6 uF nonpolarized C515 E3  432-121 1 Male connector pin
E4  432-1013 2 12-hole connector socket 5504, S505
E5  434-230 1 B-pin IC socket

Other MISCELLANEOUS

BS  20-178 1 160 pF mica €502 F1  63-1302 1 2-section rotary switch SW502

o ariee R i e F2 250235 3 6-32 X 1/4" screw

B7  29-40 1 .02 uF polystyrene C503 F3  254.1 3 #6 lockwasher

B8 31-63 1 15-60 pF trimmer €501 F4 255739 3 1-5/16" spacer
F5  259-1 1 #6 solder lug
F6 259-5 1 #10 solder lug

DIODES

PARTS FROM FINAL PACK

Ci 56-85 2 5V zener D501, D502
Ot 5668 T 1N/G0A o) 85-1905-1 1 "A" time base circuit board
Gl 8558 2 IN4149 D504.0505 1 g7 31301 1 3-section rotary switch SW501/SW601
O Y v 3y 1 (INCHES) 2 3 4 5 6 7
RIS M T T B R NN SR IS DIV Spps DN e SN e B TN B
L A | VSN AN N NN (O VO AN RN NN O S B [ s s e | IR g

0 5 1 tcmy 2 a a 5 & 7 8 ° 10 " 12 13 14 i) 18 17



Page 94

g s EATHKIT

STEP-BY-STEP ASSEMBLY

IDENTIFICATION
DRAWING

[ ) Position the A’ time base circuit
board as shown. NOTE: Due to its
large size, only part of the board
will be shown in most Pictorials.
Refer to the identification draw-
ing at the top of each page to see
what part of the board you are as-
sembling.

NOTE: The following resistors are
1/4-watt, 5% unless otherwise stated.
1% resistors may be marked either with
the value or by the color code.

CONTINUE © IS

() R503: 301 K, 1% (org-blk-brn-
org).

{ ) R504: 100 kK, 1% (brn-blk-blk-
org).

{ ) R502: 500 K1, 1% (grn-blk-blk-
org).

{ ) R501: 1M, 1% (bro-blk-blk-yel).

—

R513: 1000 2 (brn-blk-red)

R517: 1000 Q (bron-blk-red).

R519: 3300 {1 (org-org-red).

R522: 180 11 (bru-gry-brn).

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

_,

R523: 200 ) (red-blk-brn).

() R509: 4750 02, 1% (yel-viol-grn-
brn).

() R511: 3900 0 (org-wht-red).

{ ) R515: 33 ) (org-org-blk).

{ ) R516: 33 ) (org-org-blk).

() R529: 56 Q (grn-blu-blk).

R531: 56 () (grn-blu-blk).

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

o] Ya Y % 1 (INCHES) 2

PICTORIAL 7-1

) R505: 49.9 ki), 1% (yel-wht-wht-
red|.

—

) R505: 49.9 k2, 1% (yel-wht-wht-
red).

) R506: 30.1 k1, 1% (org-blk-brn-
red).

) R508: 4990 1 (4.99k), 1% (yel-
wht-wht-brn).

() R514: 1000 2 (brn-blk-red).

{ ) Solderthe leads to the foil and cut
off the excess lead lengths.

{ ) R518: 1000 {2 (brn-blk-red).

NOTE: When you install a diode, be
sure to position the banded end as
shown on the circuit board. A diode
that is installed backward WILL NOT

WORK.
| BANDED
: END

[ ) D501: 5 V zener diode [#56-85).

{ ) D502:5 V zener diode (#56-85).

{ ) D503: IN750A diode (#56-59).

() D505: 1IN4149 diode (#56-56).

[ ) D504: 1N4149 diode (#56-56).

[ ) R528: 560 ) (grn-blu-brn),

() Solderthe leadsto the foil and cut
off the excess lead lengths.

B B s

et
O % 1 (eM) 2 a “ 5
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) Install an 8-pin IC socket at U501.
Be sure the socket pins are all in-
serted into the circuit board holes.
The index mark on the circuit
board should be visible after the
socket isinstalled. Solder the pins
to the foil.

INDEX
MARK

INDEX
MARK

IDENTIFICATION
DRAWING
PART
NUMBER

(

Z

) Q501: 2ZN2369 transistor (#417-
154). Position the transistor with
the tab over the oulline of the tab
on the circuit board. Then insert
the leads into their correct E, B,
and C holes. Solder the leads to
the foil and cut off the excess lead
lengths.

LOCATING
TAB

(

(

) Us01: Locate the 310 8-pin IC
(#442-648). Then refer to Detail
7-2A and identify the pin 1 end.

Install the IC into the socket with
the pin 1 end over the index mark.
Make sureall of the IC pins go into
the socket.

DOT OR NOTCH

(

) R512: 15 k), 10%, 1-watt (brn-
gro-org).

(

) R526: 2700 (1, 1/2-watt (red-viol-
red).

(

) R525: 2700 (), 1/2-watt (red-viol-
red).

(

) Solder the leads to the foil and cut

PICTORIAL 7-2

off the excess lead lengths.

SMALL
INDENTATION

NOTCH

par

PIN 1

PIN 1 PIN 1

PIN 1
Detail 7-2A

) Q502: MPSA20 transistor (#417-
801). Position the transistor with
its flat over the outline of the flat
on the circuit board. Then insert
the leads into their correct E, C,
and B holes. Solder the leads to
the foil and cut off the excess lead
lengths,

LAD
FORWARD

CENTER L

NOTE: When you are instructed to in-
stall a jumper wire, cut a piece of small
brown wire to the indicated length and
remove 1/4” of insulation from each
end.

1" small brown jumper wire.

1-1/4" small brown jumper wire.

—

1" small brown jumper wire.

1" small brown jumper wire.

Solder the wires to the foil and cut
off the excess wire lengths.
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IDENTIFICATION
DEAWINC

) 503: .02 uF polystyrene

NOTE: When vou install  ceranti
capacitors, do not push the insulated
le'1inn': of the leads into the circut
hoard holes. This could make it dit
ficull to solder the leads to the foil,

INSULATION TSNIMSULATIO

~ )~
B

[ ) 652102 ul ceramic,

[ ) €522 002 ul ceramic

PART /
\ NUMBER

[ ) LE2R 200 pb cerami

[ ) G519 .2 pl cerami.

() Ch04: 2 pF Mylar, This capacitor
can be installed either way in the
circuit hoard

() Co14:.02 wb ceramic,

NOTE: When you install an electroly-
L capacttor, be sure lo position the
plus (=) or minus (-} marking on the
capacitor toward the corresponding
plus () or minus (=) mark on the cir-
cuit board.

{1 Ca12: 100 wl electrolytic,

{ )] G513 100 uT clectrolytic.

NOTE: Do not use the non-polarized
capacitor In the next two steps,

{ ) La06: 10 ul electrolvtic.

[ ) €505 10 gl electralytic.

() 5260 10 pl nonpolarized elec-
lrolytic. This capacitor can be in-
stalled pither way,

PICTORIAL 7-3

() Solderthe leads tathe foil and cut
oft the excess lead lengths,

CONTINUE O HE

|1 G302 160 pF mica,

1 LU508: .1 ul ceramic.

[ ) €507: 1l ceramie,

NOTE: When vou install a tantalum
capacitor, be sure to position the plus
f+) or minus [ =) marking toward the
cortesponding  mark on the circnit
hoard

FLUY (+)
VARK

MINUS 1
MARK

] C517: 22 wlf tantalum,

bCAas: 2.2 pF tantalum.

bOGA0S: 100 pF ocerami.

) GAHLL .01 uF veramic,

I Solder the leads to the toil and cut
off the excess lead Tengths,

| Male connector pinat LINE. Insert
the pintothe ridgeand solder it to
the foil,
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NOTE: Install 12-hole sockets in the
following manner:

Page 97

IDENTIFICATION
DRAWING

PART
NUMBER

Position the socket over the edge
of the circuit board; then insert
the socket pins into the circuit
board and solder them to the foil.

SOCKET
\

[

) 5505: 12-hole conneclor socket.

(

) S504: 12-hole connector socket.

(

) C515: Install a 6 pF nonpolarized
electrolytic and a #10 solder lug
as follows:

Temporarily mount a #10 solder
lug to the component side of the
circuit board with a 6-32 x 1/4"
screw and a 1-5/16" spacer.

SOLDER

Insert either capacitor lead
through the solder lug and the
circuit board hole; then install
the capacitor on the board. Salder
the leads to the foil and cut off the
excess lead lengths.

Solder the solder lug to the
capacitor lead. Then remove the
screw and spacer.

7

AL RO LS OO RO RO

PICTORIAL 7-4

CONTINUE O -

()

C501: 15-60 pF trimmer. Position
the trimmer wilth the screw ad-
justment toward the edge of the
circuit board. Then insert the lugs
into the circuit board and solder
them to the foil.

R521: 2000 2 (2 K) control (#10-
398). Solder the lugs to the foil.
NOTE: Your circuit board may be
screened 5 k.

P501, P502: Install 3-pin angle
plugs at P501 and P502. Install
these plugs with the pins toward
the edge of the circuit board. Sol-
der the short pins to the foil.

Locate the 5-pin plug and remove
and discard the outside pins. Use
a pair of pliers and pull the pins
out of the plug.

|
|

()

removed). Inserl the short pins
into the circuit board and solder
them ta the foil.

P503: 5-pin plug (with two pins
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3-SECTION
ROTARY
SWITCH

OUTER SHAFT
LONG SHAFT

(L)
.
AN~

FRONT SECTION

REAR SECTION

PICTORIAL 7-5

ROTARY SWITCH INSTALLATION

The rotary switches that will be installed in the fol-
lowing steps will be partially disassembled and then
reassembled with one switch wafer on the component
side and the other switch wafer on the foil side of the
circuit board.

This procedure is not difficult, however you should
follow these precautions:

1. Take care to remove only the hardware and
parts specified.

2. Do not discard any parts. All parts and
hardware will be used eventually.

3. Work over your bench area so that you do
not drop and lose any hardware.

4. Do not force parts. If everything is lined up
and the lugs are in their correct holes the
switch will go together easily.

5. Once the nuts have been removed from the
column screws, the screws can fall out and
the switch will come apart. Take care not to
let the column screws fall out.

Refer to Pictorial 7-5 for the following steps.

() SW501 (front section): Locate the 3-section ro-
tary switch (#63-1301). Then turn the shafts of
the switch to their fully counterclockwise posi-
tions.

( ) Slide the rear section off the switch and set it
aside. Also remove the long shaft and the outer
shaft and lay these aside. Only the front section
will be used at this time.

Refer to Pictorial 7-6 (1llustration Booklet, Page 17) for
the following steps.

) Remove the two nuts, the lockwashers, the sec-
ond wafer and one short spacer from each side
of the switch.

) From the component side of the circuit board,
insert the front wafer lugs into the board (refer
to Detail 7-6A). Make sure that there is one short
spacer on each side between the wafer and the
circuit board.

) Onthe foil side of the circuit board, temporarily
install the short spacers, the lockwashers and
the nuts. Tighten the nuts only finger tight.
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Detail 7-6A

( ) Make sure the switch is firmly seated against holes (refer to Detail 7-6A). Make sure there are
the circuit board and is straight, then solder the short spacers (one on each side) between the
twelve switch lugs to the foil. wafer and the circuit board. Also be sure the

locating tab is positioned as shown in the Picto-

( ) Again remove the nuts and lockwashers from- rial.
the switch and mount the second wafer to the
foil side of the circuit board. Make sure the short Reinstall the second wafer on the foil side of the
spacers are positioned between the wafer and circuit board with the short spacers and the
the circuit board. If the rotor of the second wafer hardware that was removed earlier. If the rotor
was repositioned, refer to the inset drawing on was repositioned refer to the inset drawing on
Pictorial 7-6 and correctly position it. Carefully Pictorial 7-6 and correctly position it.
install and tighten the switch hardware.

Make sure the switch is firmly seated against

() Solderthe seven lugs of the second wafer to the the circuit board and is straight; then solder the
foil. eleven lugs to the foil.

() SW502: Locate the 2-section rotary switch (63- Cut a 1/2" bare wire. Then refer to the inset
1302). Then turn the shaft of the switch to its drawing on the Pictorial and connect the bare
fully counterclockwise position. wire between the indicated lugs on the second

switch wafer. Solder both connections.

( ) Removethesecond wafer (nearest the end of the
switch) by first removing the two nuts and Install three 1-5/16" spacers to the foil side of
lockwashers. Also remove the shaft and the one the circuit board with one #6 solder lug, three
short spacer from each side. #6 lockwashers and three 6-32 x 1/4” screws.

Be sure the #6 solder lug is under the indicated

( ) From the component side of the circuit board, SCrew.

insert the front wafer lugs into the circuit board
O Y w Yy 1 (INCHES) 2 3 4 5 6 7
L—:&i:—.*.::la.ru‘?iaix[':|T-l,_|J.I.I'| | I sl Do p U g  Haa ol o ggdogi]
O % 1 (cm) 2 3 4 s L I? r L l !. 1]; ' 1‘1 ' _“; o !Ia - 1|4 ||!l ' |]a ' !T7 '
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PICTORIAL 7-7

Refer to Pictorial 7-7 for the following steps.

( ) Prepare the following lengths of small brown
wire:

1u
3/4"
1_1 Ir.'z.rr

( ) Soldera 1" small brown wire to switch SW501
between lugs 2 and 8.

( ) Soldera3/4"small brown wireto switch SW501
between lugs 16 and 20.

(v] Yi Y% 3, 1 (INCHES) 2 3
|ipromyam waf g o Do)

Remove an additional 1/4" of insulation (1/2"
total) from one end of the 1-1/2" small brown
wire. Then insert this 1/2” end through lug 25

and into hole A in the circuit board. Solder the
wire to lug 25 and hole A. Solder the other end

of this wire to lug 33. Be sure the bare portion of
the wire at hole A does not short to any other
switch lugs.

Circuit Board Checkout

()

Check the wires that you just installed on the
rotary switch. Make sure that these wires do not
touch another lug or a connection on the circuit
board. Where there are double lugs it isalright if
the wire touches the lug underneath.

Check all polarized electrolytic capacitors.
Make sure the plus (+) or minus (—) mark on the
capacitor corresponds to the plus (+) or minus
(=) mark on the circuit board.

Check all diodes for the proper positioning of
the banded end.

Check all transistors for correct installation.

Check the integrated circuit for the correct in-
stallation.

Carefully inspect the circuit board foil for sol-
der bridges.

NOTE: Save the leftover switch parts for use later.

Set the circuit board aside temporarily and proceed to

the *

‘B’ Time Base Circuit Board.”

ey L T T T T T T L3 ll T 'l[ =
0 5 1 (cwm 2 k] 4 ] [ 7
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“B” TIME BASE CIRCUIT BOARD

PARTS LIST

Open Pack #8 and check the parts against the follow-
ing list and the “B" Time Base Circuit Board Parts

Pictorial (Illustration Booklet, Page 18).

To order areplacement part, use the Parts Order Form
furnished with this kit. If a Parts Order Form is not
available, refer to “‘Replacement Parts’' inside the rear
cover of this Manual. For prices, refer to the separate
“Heath Parts Price List.”

KEY HEATH  QTY. DESCRIPTION CIRCUIT KEY HEATH  QTY. DESCRIPTION CIRCUIT

No. Part No. Comp. No. No. Part No. Comp. No.
Resistors (cont'd.

RESISTORS esistors ( )

All 5% and 10% resistors have four color bands (last band gold 8 T i i i

for 5% and silver for 10%). The last band (gold or silver) will not & iGhea2 L 25;6' gszg.

be called for. Vel Foe
Al 6-103-12 1 10 ki1 (brn-blk-org) RE13

1% resistors may be marked either with the values or by the Al 6-223-12 1 22 ki (red-red-org) R614

color code. A1 6-473-12 1 47 k() (yel-viol-org) R619

All color coded 1% resistors have five color bands (last band
brown). This brown band is set apart from the other bands. The
last band (brown) will not be called out.

NOTE: The resistors may be packaged in more than one

envelope. Open all resistor envelopes before you check the
resistors against the Parts List.

1/ 4-Watt, 5%

A1 6-100-12 1 100 (brn-bik-bik) R637

Al 6-330-12 2 331 (org-org-blk) R612, R628

Al 6-391-12 1 390 Q (org-wht-bm) R636

Al 6-471-12 1 470 Q (yel-viol-bm) R625

Al B-511-12 1 510 Q (gm-bm-brn) R635

A1l 6-102-12 7 1000 {1 (brn-blk-red) R615, R618,
R626, R627,
R629, R631,
R632

A1 6-222-12 1 2200 {} (red-red-red) R623

Al 6-392-12 3900 () (org-wht-red) R617

1/4-Watt, 1%

A2 6-4751-12 1 4750 (1 (yel-viol-grn-brn) R609
A2  6-4991-12 1 4990 0 (4.99 k) (yel-wht- R608
wht-brn)

A2  6-1002-12 1 10 k1 (brn-blk-blk-red) R607
A2  6-3012-12 1 30.1 ki) (org-blk-brn-red) R606
A2  6-4992-12 1 49.9 kil (yel-wht-wht-red) R605
A2  6-1003-12 1 100 k(2 (brn-blk-blk-org) R604
A2  6-3013-12 1 301 k2 (org-blk-brm-org) R603
A3 2-733-12 1 500 ki) precision R602
A3 2-96-12 1 1 MQ precision R601

Other
A4 1-26-1 1 15KkQ, 10% , 1-watt R611
(brn-grn-org)
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KEY HEATH  QTY. DESCRIPTION CIRCUIT KEY HEATH  QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
Transistors — !
CONTROLS — SWITCH s — IC (cont'd.)
D1 417-292 2  2NS5771 transistor Q604, Q605
D2 417-154 2  2N2369 transistor Q601, Q606
A5 10-398 1 2000 £ (2 K) control R634
A5 10-904 1 5000 2 (5 K) control R633 NOTE: Disregard any letters that may precede or follow the
A6 10-1127 1 1000 Q (1 K) 10-turn control RB38 numbers on an IC.
A7  10-1128 11000 2 (1 K) control R529
AB 19-730 1 1000 2 (1 K) control R700/SW715 D3  442-648 1 310 8-pin IC U601
with switch D4 443-625 1 74132 14-pin IC ueo2
A9 19-731 2 10 k2 control with switch R524,
A765/SW700 SOCKETS — CONNECTORS
E1 434-230 1 8-pin IC socket
CAPACITORS E2  434-298 1 14-pin IC socket
. E3  432-1013 2 12-hole connector socket S607, S608
B1 20178 1 160 pF mica ) cao2 E4  432-120 9 Female connector pin
B2 21-75 1 100 pF ceramic C609 (1 extra)
B2 21162 1 180 pF ceramic Ce13 E5  432-893 1 Feed-through connector  TP701
B2 2117 1 270 pF ceramic C614 i E6  432-821 1 6-hole connector housing ~ S703
82 21-199 4 .1 uF ceramic Ce0e, C60 E7  432-865 3  3-hole connector housing ~ S501, $502
C612, C615 S601
B3 25820 1 10 uF non-polarized C700 E8  432-866 10  Small spring connector
electrolytic (1 extra)
B3 25-115 2 10uF alectroly‘l!c C605, C608 E9  432.753 8 Large spring connector
B3 25-825 1 50 uF electrolytic C611 (1 extra)
:; Zlga : 7-;;': ;";':l’ i %; E10 432-986 1 3-pin angle plug P601
VLt POy Siyiena E11 432-758 2 BNC connector J701, J702
B6 31-63 1 15-60 pF trimmer C601 ‘
HARDWARE
DIODES F1 250-230 4  Setscrew
F2 250-235 3 6-32 x 1/4" screw
Ci 5685 2 5V zener D601, DBD2 F3  252-7 6  Control nut
Ci 5659 1 1N750A D603 F4  252-197 1 Large control nut
C1 56-56 > 1N4149 D605, D606 F5  252-193 1 Push-on nut
C1 56-89 1 GD510 D607 F6 253-10 1 Control flat washer
F7 254-1 3  #6 lockwasher
F8  254-5 5 Control lockwasher
F9  255-737 2  1/8" spacer
TRANSISTORS — IC (Integrated Circuits) F10 259-27 2 3/8" solder lug
NOTE: Transistors and IC's are marked for identification in MISCELLANEOUS
one of the following ways:
G1  203-1921 -1 i
1. PRI LGS 3-192 Time base panel
2. Type number. G2 456-34 2 Coupler
3. Part number and type number.
4. Part number with another number that is not listed.
PART FROM FINAL PACK
D1 417-801 1 MPSA20 transistor Q602
D1 417-291 1 2N5458 transistor Q603 85-1906-1 1 "B" time base circuit board
O Y % % (INCHES) 2 3 4 5 (<] 7
e v sym o ve] )y T e . O T O | [ P (O N
RAAABRALAN| T T T T T T T T T | R EEON P E P T T T T T 1] T T T T T T T
o B 1 (CMm)y 2 a 4 -] & : § a8 10 11 172 13 14 L] 16 17
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STEP-BY-STEP ASSEMBLY

IRAWING
DRAWING [ ) R601: 1 MQ, 1% (brn-blk-blk-yel}.
PART

TART W@ NUMBER { ) R602: 500 k2, 1% (grn-blk-blk-

{ ) Position the "B" time base circuit org)
board as shown. NOTE: Due to its :
large size, only part of the board I RS0 UMl 2% (orgraliton:
will be shown. Refer to the iden- org)-
tification drawing at the top of 7
each page to see what part of the (1) R604: 100 k2, 1% (brn-blk-blk-

—

board you are assembling. £ org).
NOTE: The lollowing resistors are D () R605: 49.9 K1, 1% (yel-wht-wht-
1/4-waltt, 5% unless otherwise stated. 0= red).
1% resistors may be marked either with ] gt
the value or by the color code. 0 e % ’L { R606: 30.1 k2, 1% (org-blk-brn-
¥ ~
s
r

[ ) R609: 4750 {1, 1% ([yel-viol-grn-
brn).

R607: 10 K2, 1% (brn-blk-blk-

red).

SO/ thel:
R

VUL (

|

[ ) R632: 1000 2 (bron-blk-red).

R608: 4590 0 (4.99 k), 1% (yel-

{ ) R626: 1000 02 (brn-blk-red). wht-wht-brn).

( ) R625: 470 0 (yel-viol-brn).

—

R627: 1000 {1 (brn-blk-red).

{ ) R620: 6800 2 (blu-gry-red). () Soldertheleads tothefoil and cut
off the excess lead lengths.
() R637: 10§} {brn-blk-blk).
() R629: 1000 Q (brn-blk-red).
[ ) R614: 22 k) (red-red-org).

{ ) R631: 1000 2 (brn-blk-red).

{ ) Solderthe leads to the foil and cut
off the excess lead lengths.

R635: 510 () (grn-brn-brn).

() R613: 10 k2 (brn-blk-org). { ) R636: 390 12 {org-wht-brn)

{ ) R615: 1000 ) (brn-blk-red). { ) R623: 2200 Q (red-red-red).

{ ) R612: 33 (2 [org-org-blk). [ ) R619: 47 k) (vel-viol-org).

() R628: 33 0 (org-org-blk). { ) R621: 6800 {1 (blu-gry-red).

[ ) K616: 6800 2 (blu-gry-red). () R622: 6800 (} (blu-gry-red).

() R624: 4700 02 (yel-viol-red). f ) R618: 1000 Q (bron-blk-red).

RE617: 3900 £ (org-wht-red). { ) Solderthe leads to the foil and cut
off the excess lead lengths.

[ ) Solderthe leads to the foil and cut

off the excess lead lengths. PICTORIAL 8-1
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IDENTIFICATION
DRAWING

PART |
NUMBER

N

[ ] D602: 5V zener diode [#56-85).

D601: 5 V zener diode (#56-85).

3/4" bare wire.

{ ) 1-1/8" small brown wire.

,_,

DE03: IN750A diode (#56-59).

CONTINUE &

() U601: Refer to the information on
page 80 and install an 8-pin sock-
et and a 310 8-pin IC (#442-648).

D607: GD510 diode (#56-89).

D605: 1IN4149 diode [ #56-56).

—_—
—

1/4" bare wire.

() U602:Install a 14-pinsocketand a
74132, 14-pin IC (#443-625).

D606: 1N4149 diode (#56-56).

[ ) P601: 3-pin angle plug at P601,
Install this plug with the pins to-
ward the edge of the circuit board.
Solder the short pins o the foil.

{ ) 3/4" bare wire.

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

PICTORIAL 8-2

O Y ¥ Yy 1 (INCHES) 2 3 4 5 6 7
ST LIV I S (P T (PR (R N (R (PRSI (DS [ PRV B S (DI PO SPON (PR SOV SO P
b p——— e e e e e e L e Ly
O s 1 CMmy 2 b= | 4 a L] 7 a L] 10 1 12 13 14 11 18 17
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STARTW®

NOTE: When you install each of the
following transistors, position it with
its fat over the outline of the flat on the
circuit board, Then insert the leads
into the circuit board holes. Solder the
leads to the foil and cut off the excess
lead lengths. -

FLAT

1!4_‘_‘

LAT

() Q603: 2N5458 transislor (#417-
291),

() Q602: MPSA20 transistor [#417-
801).

[ ) Q605 2N5771 transistor [#417-
292).

() Q604: 2N5771 transistor [#417-

L 292).

NOTE: When you install an electroly-
tic capacitor, be sure to position the
plus (+) or minus (=) marking toward
the corresponding plus (+) or minus
(=) mark on the circuit board.

MINUST-)
MARK
PLUS ()
7~ MARK

4 OR

NOTE: Do not use the non-polarized
10 uF capacitor in the next two steps.

{ ) C605: 10 uF electrolytic.

[ ) C608: 10 uF electrolytic.

{ ) C611: 50 ukF electrolytic.

[ ) Soldertheleads tothe foil and cut
off the excess lead lengths.

IDENTIFICATION

() Q601: 2N2369 transistor (#417-
154). Position the transistor with
the tab over the outline of the tab
on the circuit board. Then insert
the leads into the circuit board
holes. Solder the leads to the foil -
and cut off the excess lead
lengths.

TAB

{ ) Q606: 2N2369 transistor (#417-
154). Install this transistor in the
same manner.

PICTORIAL 8-3
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[ ) C603: .02 uF polystyrene.

() S607:12-hole socket. Position the
socket over the edge of the circuit
board. Then insert the socket pins
into the circuit board and solder
them to the foil.

SOCKET
\

R611: 15 ki), 10%, 1-watt (brn-
2rn-org).

—_—
—_—

—_—
—

C604: 2 uF Mylar. This capacitor
can be installed either way in the
circuit board.

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

R633: 5000 02 (5 k) control. Insert
the lugs into the circuit board and
solder them to the foil.

—

() S608: 12-hole socket. Install this
socket in the same manner as be-
fore.

s b

e ]

L
CONTINUE O I

{ ) €601: 15-60 pF trimmer. Position
the trimmer with the screw ad-
justment toward the edge of the
circuit board. Then insert the lugs
into the circuit board and solder
them to the foil.

( ) C602: 160 pF mica.

NOTE: When you install ceramic
capacitors, do not push the insulated
portions of the leads into the circuit
board holes. This could make it dif-
ficult to solder the leads to the foil.

INSULATION INSULATION

() C607: .1 uF ceramic.

() C606: .1 uF ceramic.

( ) R634: 2000 () (2 k) control. Solder
the lugs to the foil. NOTE: Your
circuit board may be screened 5 k.

Z

4

) C609: 100 pF ceramic.

y4

) C614: 270 pF ceramic.

{ ) C612: .1 uF ceramic.

L

{ ) C615: .1 uF ceramic.

PICTORIAL 8-4

N ( ) C613: 180 pF ceramic.

{ ) Soldertheleadsto the foil and cut
off the excess lead lengths.




= s IEATHKITS

Page 107

ROTARY SWITCH AND CONTROL
INSTALLATION

Refer to Pictorial 8-5 (Illustration Booklet, Page 19) for
the following steps.

( ) Locate the rear section of the rotary switch that

was installed on the “A"” time base circuit
board. This will be installed on the “B" time
base circuit board in the following steps.

Remove the nuts, lockwashers, control plate
and two long spacers from the switch.

() SW601: From the component side of the circuit
board, insert the rotary switch lugs into the
circuit board. Make sure the two short spacers
are positioned between the circuit board and
the switch. Temporarily place the long spacers,
lockwashers and nuts on the column screws.
Tighten this hardware only finger tight.
( ) Make sure the switch is firmly seated and is
straight; then solder the twelve switch lugs to
e B PICTORIAL 8-6
the foil.
() R524: Mount a 10 kf} control with switch
(#19-731) to the control plate. Use a control
lockwasher and a control nut. Be sure to posi-
tion the control lugs as shown. Refer to Pictorial 8-6 for the following steps.
() Starttwo setscrews into a coupler and push the ;
large end of the coupler onto the control shaft. () Pr.epflre the following lengths of small brown
Tighten only the one setscrew. Ll
1!’
() Remountthe control plate on the rotary switch. 3/4"
Position the control lugs toward the edge of the 1-1/2"
circuit board opposite the 12-hole socket. Care-
fully tighten the switch hardware. ( ) Soldera 1" small brown wire to switch SW601
between lugs 2 and 8.
( ) R529: Mount a 1000 £ (1k) control (#10-1128)
tothe foil side of the circuit board at R529. Use a ( ) Soldera3/4” small brown wire to switch SW601
control lockwasher, a control flatwasher, and a between lugs 16 and 20.
control nut, Position the control lugs as shown.
( ) Remove an additional 1/4” of insulation (1/2"
( ) Checkthe solder connections under the control total) from one end of the 1-1/2" small brown
that was just installed. Make sure that none of wire. Then insert this 1/2” end through lug 25
the connections touch the body of the control. and into hole A in the circuit board. Solder the
wire to lug 25 and hole A. Solder the other end
() Starttwosetscrews into the other coupler. Then of this wire to lug 33. Be sure the bare portion of
push the large end of the coupler onto the shaft the wire at hole A does not short to other switch
of R529 and tighten only the one setscrew. Jugs.
O v o ¥y 1 (INCHES) 2 3 4 5 6 7
i Bl - NP T PRTIID NTE R O I i I L bt i o
é ; T ({=1 "] ; :]; ’ l ' L_ I {Is ' 1 L ' llo ' 1I| \E 1].:.1 12 I 1ig 1|u 1E7 i
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CIRCUIT BOARD CHECKOUT

( ) Check the wires that you just installed on the
rotary switch. Make sure that these wires donot
touch another lug or a connection on the circuit

e

W
|

board. Where there are double lugs, it is alright — j//__:,
if the wire touches the lug underneath. -ﬂf-:; \:E
Tk
( ) Check all polarized electrolytic capacitors. u a-1/2" ol 1/8"
Make sure the plus (+) or minus (—) mark on the 38 1":-|
capacitor corresponds to the plus (+) or minus ’| l._
(=) mark on the circuit board. = L
o
( ) Check all diodes for the proper positioning of b+ \%:1._
the banded end. 1/8" 1/8"
() Checkall transistors for correct type and instal- Detail 8-7A
lation.
( ) Check all IC's for correct type and installation. ( ) Insert the long slender shaft down through the
_ o . inside of the shorter shaft that was just installed
() Carefu_lly inspect the circuit board foil for sol- and into the coupler on control R524. Tighten
der bridges. the setscrew.
TIME BASE MODULE ASSEMBLY .
( ) Locate the remaining flat cable. Then refer to
Refer to Pictorial 8-7 (Illustration Booklet, Page 19) for Detail 8-7A and prepare a 4-1/2" 3-wire (red-
the following steps. org-yel) cable and a 6" 3-wire (wht-gry-viol) ca-
ble.
( ) Position the “A" and “B" time base circuit
boards as shown. Then slide the shaft of switch () Refer to Detail 8-7B and crimp and solder small
SW601 into switch SWSQI. Secure the two cir- spring connectors onto the 3/4” end of both ca-
cuit boards together with three 6-32 x 1/4 bles. Be careful that you do not solder the spring
screws and three #6 lockwashers. part of the connector.
( ) Remove the tape from the end of the shaft of
switch SW502. Push the inner shaft down into
the coupler on control R529 and tighten the
setscrew.
CRIMP OVER BARE
( ) Locate the long slender shaft and the shorter END OFOLLE;‘EDR AND
outer shaft that was removed from the 3-section 2 END OF
rotary switch earlier. Use these in the next two \ ENSHLATION
steps. ~
( ) Insert the notched end of the shorter shaft into AFTER CLIP HAS
the shaft end of the 3-section rotary switch. COOLED, BEND OVER
Turn this shaft until it engages with the notch in INSULATION
the inside shaft. Detail 8-7B
o % v % 1 {INCHES) 2 3 4 5 6 7
| vieiarel wpmpmm | o) e e L | ! AP SO SR T PO WP RO SO | ]
c[;'rl";r"'"‘[ (c:luj ‘L ' _:lc_ i l o L I Iu !r ) la ‘ _|l; 7_1]1— !12 1T= 114 ' _115— 1re l 1'I7
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SLOTS

SMALL SPRING
CONNECTOR ™

SPRING

Detail 8-7C

( ) Locatea 3-hole connector housing and position
it slotted side up as shown in Detail 8-7C.

NOTE: If it should ever be necessary to remove a
spring connector from the connector housing, refer to
Detail 8-7D. Use a small screwdriver and depress the
locking tab on the spring connector through the slot
in the housing while you pull out on the wire.
Install the spring connectors on the 3-wire (red-org-
yel) cable into a 3-hole connector housing as follows.
Be sure to install each spring connector with its
spring part away from the slotted side of the housing.

( ) Yellow wire in hole 1.

( ) Orange wire in hole 2.

( ) Red wire in hole 3.

Install the spring connectors on the 3-wire (wht-gry-
viol) cable intoa 3-hole connector housing as follows:

( ) White wire in hole 1.
( ) Gray wire in hole 2.

( ) Violet wire in hole 3.

PUSH IN ON
PULL WIRE TAB OF _
our SPRING CLIP/ /

Detail 8-7D

Connect the other end of the 3-wire (red-org-yel) cable
to control R529 as follows:

( ) Orange wire to lug 1 (S-1).

( ) Yellow wire to lug 2 (S-1).

() Red wire to lug 3 (S-1).

( ) Push the connector housing on the 3-wire
(red-org-yel) cable onto plug P502 with its slot-

ted side toward the circuit board.

Connect the other end of the 3-wire (wht-gry-viol)
cable to control R524 as follows:

( ) Violet wire to lug 1 (S-1).

() Gray wire to lug 2 (S-1).

( ) White wire to lug 3 (S-1).

{ ) Push the connector housing on the 3-wire
(wht-gry-viol) cable onto plug P501 with its

slotted side toward the circuit board.

{ ) Temporarily set the circuit board assembly
aside and locate the time base panel.
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R765/SW700

R700/SWT715

(BACK SIDE) @

R638

PICTORIAL 8-8

Refer to Pictorial 8-8 for the following steps.

() Positionthetimebase panel as shown. Note that
the bent part is away from you.

( ) J701: Refer to Detail 8-8A and install a BNC
connector at ]701. Use a 1/8" spacer, a 3/8" sol-
der lug and the lockwasher and nut that is
supplied with the connector. Positon the solder
lug as shown.

€D

‘ LOCKWASHER

L]
@ 3/8" SOLDER LUG

ﬁl:-) 1/8" SPACER

BNC CONNECTOR

(s

Detail 8-8A

J702: In the same manner install a BNC connec-
tor at J702.

Bend the solder lugs on J701 and 702 away
from the panel so connections can be made to
the lugs later.

Refer to Detail 8-8B and install a feed-through
connector at TP701 from the front side of the
panel. Secure this connector to the back of the
panel with a push-on nut. Be careful not to
break the pin.

PUSH-GN
) NUT

BACK I

FEED-THROUGH
CONNECTOR

Detail 8-8B
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10KQ CONTROL
WITH SWITCH

l CONTROL
LOCKWASHER

el% CONTROL
NUT

Detail 8-8C

( ) R765/SW700: Refer to Detail 8-8C and install a
10 k) control with switch (#19-731) at
R765/SW700. Use a control lockwasher and a
control nut. Be sure to position the control lugs
as shown.

R700/SW715: In the same manner, install a
1000 Q (1k) control with switch (#19-730) at
R700/SW715.

. ) R638: Install a 1000 Q0 (1k), 10-turn control
(#10-1127) at R638 with a control lockwasher
and a control nut.

Refer to Pictorial 8-9 (Illustration Booklet, Page 20) for
the following steps.

( ) Cut two 8" lengths of shielded cable. NOTE:
This is not the 2-wire shielded cable.

Refer to Detail 8-9A and prepare both ends of
each shielded cable.

Cut the shield lead off one end of each prepared
shielded cable. This end will be called End A in
the next step.

( ) Refer to Detail 8-9B and crimp and solder a
female connector pin onto the inner lead at End
A of both cables.

PREPARE EACH END AS SHOWN

li’d"liil _.| ’-73211'4"
e

CUT OFF
SHIELD LEAD

TAKING CARE NOT TO CUT THE SHIELD LEAD,
REMOVE THE OUTER INSULATION.

—_—

(

PEEL OFF THE FOIL.

FOIL

Gé ﬁﬂm

REMOVE THE INNER INSULATION AND TWIST
THE SMALL WIRES OF THE INNER LEAD.

APPLY SMALL AMOUNTS OF SOLDER TO THE
END OF THE LEADS, IF THIS HAS NOT ALREADY
BEEN DONE.

SOLDER\ﬂ

Detail 8-9A

Z THEN
SOLDER

BEND
OVER

o Ya % 3, 1 (INCHES) 2 a 4 5 6 7
|yo o080, 700  , |, | 4o AP (BT (PR IO N TP P | il 4 J
AL IR A TN A TR IR (N TRV | T T LS (A IR [ i T T T T
0O 5 1 (@cw 2 3 4 5 [ 7 8 10 1" 12 13 14 15 ] 17
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—3/4"
— |--1!4--

P

45—

Detail 8-9C

Connect one of the shielded cables to BNC connector
]702 as follows:

( ) Inner lead to the center lug of the connector
(S-1).

( ) Shield lead to the solder lug (S-1).

Connect the other shielded cable to BNC connector
J701 as follows:

( ) Inner lead to the center lug of the connector
(S-1).

( ) Shield lead to the solder lug (S-1).

( ) Locate the piece of 3-wire (red-org-yel) flat
cable that was left over from a previous step.
Remove the yellow wire from this cable.

() Cutthe yellow wire to 9" and prepare the ends.
Then crimp and solder a female connector onto
one end of this wire.

( ) Connect the other end of the yellow wire to
TP701 (S-1).

( ) Referto Detail 8-9C and prepare a 10" length of
2-wire shielded cable.

( ) Atoneend of the 2-wire shielded cable, place
1/4" of sleeving over the shield lead. Then
crimp and solder a female connector pin onto
the shield lead.

( ) Crimp and solder female connector pins onto
each wire at this same end of the 2-wire
shielded cable.

() Cut the shield lead off the other end of the
2-wire shielded cable. Then connect the two
wires of the cable to switch SW700 as follows.
NOTE: Your switch may not look exactly like
the one illustrated.

( ) Either lead to lug 4 (8-1).

( ) Other lead to lug 5 (S-1).

3147~
g~ |—

( ) Locatethe remaining flat cable and prepare a 9"
2-wire (blu-grn) cable. Separate the wires at
both ends of the cable 1” from the ends of the
cable.

( ) Crimp and solder female connector pins onto
each wire at one end of the 2-wire (blu-grn)
cable.

Connect the other end of the 2-wire (blu-grn) cable to
control R765 as follows:

( ) Blue wire to lug 1 (S-1).

( ) Green wire to lug 2 (S-1).

( ) Prepare a 14" 5-wire (blk-brn-red-org-yel) flat
cable. Separate the wires at both ends of the

cable 1” from the ends of the cable.

( ) Crimp and solder large spring connectors on
each wire at one end of the 14" flat cable.

( ) Install the spring connectors (on the end of the
14" flat cable) into the 6-hole connector housing
as follows:

( ) Red wire in hole 1.

( ) Brown wire in hole 2.

( ) Black wire in hole 3.

NOTE: No wire will be installed in hole 4.

() Orange wire in hole 5.

{ ) Yellow wire in hole 6.

Connect the other end of the 5-wire (blk-brn-red-org-
vel) flat cable to control R700/SW715 as follows:

NOTE: Disregard any numbers which may be
stamped in this control.

( ) Yellow wire to lug 3 (S-1).
() Red wire to lug 2 (NS).

( ) Orange wire to lug 1 (S-1).
( ) Brown wire to lug 4 (8-1).

( ) Black wire to lug 5 (S-1).
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From the remaining flat cable, prepare a 10"
3-wire (wht-gry-viol) cable. Separate the wires
at both ends of the cable 1" from the ends of the
cable.

()

Crimp and solder small spring connectors on
each wire at one end of this 10" flat cable.

()

Install the spring connectors (on the end of the 10 flat
cable) into a 3-hole connector housing as follows:

()
()
()

White wire in hole 1.
Gray wire in hole 2.
Violet wire in hole 3.

Connect the other end of this cable to control R638 as
follows:

( ) Violet wire to lug 1 (S-1).

( ) Gray wire to lug 2 (S-1).
( ) White wire to lug 3 (S-1).

Refer to Pictorial 8-10 (Illustration Booklet, Page 20)
for the following steps.

Mount the time base panel onto the rotary
switch shafts on the time base circuit boards.
Use a regular control nut and a large control
nut. Be careful not to pinch any wires.

()

Route the 3-wire (wht-gry-viol) cable as shown
and push the 3-hole connector onto plug P601
on the *B” time base board. Note the position of
the violet and gray wires.

C700: Connect a 10 uF non-polarized capacitor
between control R700 lug 2 (S-2) and the solder
lug on the “A" time base circuit board (S-1).
This capacitor can be installed either way.

Refer to Pictorial 8-11 (Illustration Booklet, Page 21)
for the following steps.
( ) Locate the Horizontal circuit board and posi-
tion it as shown.

Make sure all wires are positioned away from
the base of plugs P704, P705, P7086, P707.

(INCHES) 2 3

N )
LA

W va %%

smyse, e

Position the time base circuit boards over the
horizontal circuit board as shown. Route the
2-wire shielded cable and the 2-wire (blu-grn)
cable under the time base circuit boards. Then
push the sockets of the “A' and "“B” time base
circuit boards onto plugs P704, P705, P706, and
P707. Make sure that no wires are pinched be-
tween the plugs and sockets.

Refer to Pictorial 8-12 (Illustration Booklet, Page 21)
for the following steps.

Connect the female connectors on the 2-wire (blu-grn)
cable to the male connector pins on the circuit board
as follows:

() Blue wire to pin HO.

( ) Green wire to pin VAR HO.

Connect the 2-wire shielded cable tothe male connec-
tor pins on the circuit board as follows:

() Blacklead to pin“'B" ENDS “A” (near hole M).
( ) Clear lead to pin “B"” ENDS A" (near diode
D707).

Shield lead to pin GND.

Connect the shielded cable coming from BNC
connector J702 to pin EXT TRIG on the circuit
board.

Connect the shielded cable coming from BNC
connector J701 to pin EXT HORIZ on the circuit
voard,

Connect the yellow wire coming from TP701 to
pin 1VP-P on the circuit board.

Push the 6-hole connector socket onto plug
P703 on the circuit board.

This completes the horizontal/time base circuit
boards assembly. Set this assembly aside and proceed
to the “Chassis.”

a
e T
5 1 (Cwmy 2 3 4 5 ] 7 -]
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CHASSIS

HEATHKIT

PARTS LIST

Unpack the remainder of the kit. Then check each part
against the following list. The key numbers corres-
pond to the numbers on the “'Chassis Parts Pictorial”
(Illustration Booklet, Pages 22 through 24).

To order a replacement part, always include the
PART NUMBER. Use the Parts Order Form furnished
with this kit. If a Parts Order Form is not available,
refer to “‘Customer Service” inside the rear cover of
this Manual. For prices, refer to the separate “Heath
Parts Price List.”

KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
ELECTRONIC COMPONENTS CONTROLS — SWITCHES
Al 3-11-10 2 1500 2 (1.5k), 10-watt Test B1 10-974 1 1000 (1K) control R1
resistors (intensity)
A2 21-31 1 .02 uF ceramic capacitor c1 B2 10-52 1 2000 0 (2k) control A3
A3 40-1929 1 Trace rotation coil Lt (Trace Rotation)
A 417 1 Delay line (approx. 57) L2 B2 10-58 1100 ki control (Astigmatism) R4
A5 54-937 1 Power transformer T1 Bt  10-1135 1 7.5 M control (Focus) A2
A6  411-842 1 D14/280GH CRT (Cathode- V1 B3 60-54 1 120/240 slide switch sSw2
ray tube) B4  60-608 1 NOR/LOW slide switch Sw3
A7 412-47 1 #1820 lamp PL1 B5 63-1341 1 ONJ/OFF switch SW1
NOTE: Transistors may be marked for identification in any of HARDWARE

the following four ways:

A9

A9

1. Part number.

2. Type number.

3. Part number and type number.

4. Part number and a type number other than the one

listed.

417-195 2  MJE340 transistor Q1, Q2

421-20 1 .5-ampere, 3AG, F1 (240 VAC)
slow-blow fuse

421-23 1 1-ampere, 3AG, F1 (120 VAC)
slow-blow fuse

NOTE: Hardware packets are marked to show the size of the
hardware they contain (HDW#4, or HOW#6, etc.). You may
have to open more than one packet to locate all of the
hardware of any one size (#6, for example).

#4 Hardware

C1  250-1270 4 4-24 x 1/4" flat head screw

C2  250-366 1 4-40 x 3/16" screw
C3 250-213 12  4-40 x 5/16" screw
C4  250-1106 3 4-40 x 5/16" black

flat head screw
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HEATHKIT'
KEY HEATH QTY. DESCRIPTION KEY HEATH QTY. DESCRIPTION
No. Part No. No. Part No.

#4 Hardware (cont'd.) SHEET METAL PARTS

Cs5 250-273 7  4-40 x 3/8" screw
C6 252-2 6 4-40 nut H1  90-1225-1 1 Cabinet
C? 2549 6  #4 lockwasher H2  200-1303 1 Right chassis
H3  203-1B42 1 Front subpanel
#6 Hardware H4  203-1843 1 Front panel (plastic)
H5  203-1844 1 Rear subpanel
D1 250-1282 18 6-32 x 1/8" sétscrew H6  203-1920 1 Left chassis
D2  250-70 4 6-32 x 3/16" flat head screw H7 203-1922-2 1 Rear panel
D3  250-56 43 6-32 x 1/4” screw H8  204-2301 1 Lamp bracket
D4  250-416 13 6-32 x 1/4" flat head screw H9  204-2318 2  Circuit board mounting bracket
D5 250-233 3 6-32 x 3/8" screw H10 206-1268 1 High voltage shield
D6  250-270 6 6-32 x 3/8" black truss H11 206-1308 1 CRT shield
head screw H12 207-831 2  Delay line clamp
D7  250-162 5 6-32 x 1/2" screw H13 207-632 1 Delay line ground clamp
D8  252-3 31 6-32 nut H14 207-633 2 CRT clamp
D8  253-89 2 #6 "D" washer H15 210-111 2 Panel ring
D10 254-1 31 #6 lockwasher H16 211-80 1 Handle
D11 259-1 2  #6 solder lug H17  266-807 2  Detent
#8 Hardware KNOBS
E1  250-174 2 8-32 x 1/4" screw J1 462-1056 1 Small switch knob (black)
E2  250-329 2 B-32 x 5/8" screw J2  462-1055 3 Medium switch knob (black)
E3  253-25 4 #8 flat washer J3  462-1052 1 Large switch knob (black)
(3/8" diameter) J4  462-1053 1 Clear switch knob
E4  253-45 2 #8 flat washer J5  462-1048 2  Small control knob (black)
(1/2" diameter) J6  462-1059 6 Medium control knob (black)
ES 2542 2 #8 lockwasher J7  462-1049 3 Small control knob (red)
Js 462-1051 1 Large control knob (red)
#10 Hardware J9  462-1062 2 Lever knob (black)
J10 462-1054 2 Push-pull knob

F1  250-1279 4 #10 x 12"

self-tapping screw
R OBEEE  § e PLASTIC AND RUBBER PARTS

self-tapping screw

F3  252-54 4 #10 clip-on nut :; ;2;1_41 ; Z’ush';t,’,“ it
Other Hardwar K3 73-34 4  Rubber insulator
e K4 73-59 1 1/4" rubber grommet
K5 73132 1 9/16" rubber grommet
G1  252-7 9  Control nut Ké 73-133 3 Grommet sln'g
G2  253-10 9  Control flat washer K7 74-4 1 Plastic tape (roll)
G3 2544 4 Large control lockwasher K8  75-139 2  Transistor insulator (packed
G4 2545 4  Small control lockwasher between two pieces of
G5 255-746 4  6-32 hex spacer cardboard)
(ég 255-736 2 8-32 round spacer K9  75-191 1 AC socket insulator
. 255-737 118 spacer K10 2074 1 Small plastic cable clamp
258-192 2 Large spring K11 207-22 1 Large plastic cable clamp
G9 258-718 1 Small spring
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L
KEY HEATH  QTY. DESCRIPTION KEY HEATH  QTY. DESCRIPTION
No. Part No. No. Part No.
Plastic and Rubber Parts (cont'd.) CONNECTORS
305-58 1 Bezel SBt". consists of: M1 432-76 1 AC socket
Ki2  210-110 1 CAT front bezel M2 432-120 6 Female terminal (1 extra)
K13 210-112 1 CRT sub Ibezel . M3 432-753 21  Large spring connector
305-67 4  Cord retainer set, consists of: (1 extra)
K14 261-51 1 Cord retainer M4 432758 1 BNC connector
K15  261-52 1 Cord retainer Pase M5  432-803 1 Large 3-connector housing
K16 21167 1 Top handie grip M6  432-821 1 6-connector housing
K17 211-68 1 Bottom handle grip M7  432-865 1 Small 3-connector housing
Kig 2633 i TiEeandion M8  432-866 4  Small spring connector -
K19 261-49 4  Square foot (1 extra)
K20, 266344 " Ci'fcuit baskd gude M9  432-954 3 4-connector housing
@ gﬁ:ss ‘40 g:‘ge :_’“5" M10 4321065 1 PDA connector clip
3 e lie
M11 432-1066 1 PDA ctor boo
K23 414-39 1 Gray filter connector :
K24 462-908 2  Detent cover
MISCELLANEOUS
CABLE — HARNESS N1 260-16 4  Aliigator clip
N2 4221 1 Fuse block
N3  431-18 1 2-lug terminal strip
89-51 1 Line cord N4  434-85 1 Lamp socket
Lt 134237 2  Cable assembly N5 490-71 1 Alignment tool
134-1011 1 Wire hamess N6  352-13 1 Silicone grease
N7  490-193 1 Metal blade
*These parts may be hooked together.
Q Yo Y % 1 (INCHES) 2 3 4 -] 6 7
|ve om0, 78| o, b ey | P RPN NP U B
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STEP-BY-STEP ASSEMBLY

@ 6-32 NUT

@#6 SOLDER LUG CIRCUIT BOARD
GUIDE

SCREW
CIRCUIT BOARD
_ MOUNTING BRACKET
Detail 9-1A

SLOT

RIGHT CHASSIS ASSEMBLY

Refer to Pictorial 9-1 (Illustration Booklet, Page 24) for
the following steps. )

() Position the right chassis as shown.
L~ Detail 9-1C

( ) Refer to Detail 9-1A and mount a #6 solder lug
onto the right chassis at CA. Use a 6-32 x 1/4”

screw and a 6-32 nut. Position the solder lug as ()

shown ifi:the Plotorial. Similarly, mount a hinge base onto the right

chassis at CC.
KEYHOLE ( ) Locatethetwocircuitboard mounting brackets.

() Referto Detail 9-1C and push two circuit board
guides into the square holes in a circuit board
mounting bracket. Be sure to install each guide
so the slot is positioned as shown.

( ) Similarly, install two circuit board guides in
another circuit board mounting bracket.

NOTE: When the following steps call for hardware,
only the screw size is given. For example, when a step

Detail 9-1B 6—53(2:;;"::4” calls for '6-32 % 1/4" hardware,” it means you should

use a 6-32 x 1/4” screw, one or more # lockwashers
and a 6-32 nut. The Pictorial or Detail referred to in

( ) Refer to Detail 9-1B and mount a hinge base the step shows the proper number and use of
onto the right chassis at CB as follows: lockwashers.
1. Insert the hook on the hinge base into the ( ) Mount a prepared circuit board mounting
keyhole in the chassis. bracket onto the outside of the right chassis at
CD and CE as shown in the Pictorial. Use 6-32 X
2. Push the hinge down against the chassis 1/4” hardware. Be sure to position the bracket as
and use a 6-32 % 1/4" screw to secure the shown.

hinge as shown.
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#6 LOCKWASHER

6-32 NUT@@__

6-32 x 3/8"

@D screw

Detail 9-1D

() Similarly, mount the other prepared circuit

board mounting bracket onto the outside of the
right chassis at CF and CG. Use 6-32 X 1/4"
hardware and be sure to position the bracket as
shown.

GROMMET
STRIP

GROMMET
STRIP

Detail 9-1E

Refer to Detail 9-1E Part A and cut two grommet
strips to 3-3/8".

Refer to Detail 9-1E Part B and install a 3-3/8"
grommet strip at CL in the right chassis.

( ) Push circuit board guides into holes CH and CJ Similarly, install a 3-3/8" grommet strip at CN in
in the right chassis. Be sure to mount these the right chassis.
guides from the outside of the chassis. Also be
sure the slots in the guides are parallel with the Carefully peel away the backing paper from
rear edge of the chassis. three square feet. Then install a foot onto the
right chassis at each of the three locations
( ) RefertoDetail 9-1D and mount a fuse block onto shown in the Pictorial.
the right chassis at CK. Use 6-32 x 3/8"
hardware and position the fuse block as shown Set the right chassis assembly aside temporar-
in the Pictorial. ily.
o 1y i | (INCHES) 2 3 4 -] 6
|‘:’°f°‘.’°?“f°?’f'|.|.I.i.l.1.|.1 | i - | . W, |‘.|.i 1
| LARES ERdad | 0 I i M M 1 N I A 1 ' ] I N v = M I I | | *
o 8 1 (CM) 2 3 4 L] L] T -} 10 n 12 13 14 18 18 17
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BEND TABS'
OVER

Detail 9-2A
LEFT CHASSIS ASSEMBLY

Refer to Pictorial 9-2 (Illustration Booklet, Page 25) for
the following steps.

( ) Position the left chassis as shown in the Picto-
rial,

() R4: Refer to Detail 9-2A and mount a 100 k(2
control (#10-58) onto the left chassis at R4 as
shown. Be sure to position the control as shown
in the Pictorial.

() R3: Similarly, mount a 2000  (2k) control
(#10-52) onto the left chassis at R3. Be sure to
position the control as shown in the Pictorial.

( ) RefertoDetail 9-2B and mount a 2-lug terminal
strip onto the left chassis at DA. Use 6-32 x 1/4"”
hardware. Be sure to use the correct hole (see
the inset drawing) and position the terminal
strip as shown in the Pictorial.

6-32x1/4"
SCREW

#6 LOCKWASHER

6-32 NUT

TERMINAL
STRIP

Detail 9-2B

(

)

KEYHOLE

HINGE
BASE

6-32x 1/4"
SCREW

6-32 NUT

Detail 9-2C

Refer to Detail 9-2C and mount a hinge base
onto the left chassis at DB as follows:

1. Insert the hook on the hinge base into the

keyhole in the chassis.

2. Push the hinge down against the chassis

and use 6-32 X 1/4” hardware to secure the
hinge as shown.

Similarly, mount hinge bases onto the left chas-
sis at DC, DD, and DE.

Mount hinge bases on the bottom of the left
chassis at DF and DG. Use 6-32 X 1/4" screws.

Refer to Detail 9-2D and install a 9/16" rubber
grommet in hole DH in the left chassis.

Detail 9-2D
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( ) Cut a grommet strip into two 2-1/4" lengths,
Then install the grommet strips in holes D] and
DK in the left chassis.

Push a circuit board guide into hole DL in the
left chassis. Be sure to mount this guide from
the bottom of the chassis. Alsobe sure the slotin
the guide is parallel to the rear edge of the
chassis.

( ) Setthe left chassis assembly aside temporarily.

REAR SUBPANEL ASSEMBLY

Refer to Pictorial 9-3 (I1lustration Booklet, Page 25) for
the following steps.

()

Position the rear subpanel as shown in the Pic-
torial.

(

Eg 6-32 x 1/4" SCREW

Detail 9-3B

) Refer to Detail 9-3B and mount a #6 solder lug
onto the rear subpanel at EA, Use a 6-32 x 1/4”

() Swz Re{“f" to Pe‘a“ 9'3“\_3’1.‘1 mount the screw and a 6-32 nut. Position the solder lug as
120/240 slide switch on the inside of the rear shown in the Pictorial
subpanel at SW2. Use two 6-32 X 1/4” screws.
B‘_’ sure to mount this Swuch 0 the. shor’(ing ( ) Refer to Detail 9-3C and mount an AC socket
wire is positioned as shown in the Pictorial. onto the rear subpanel. Use 6-32 x 1/4”
) hardware at EB and EC as shown. Be sure to
() Swa Stmllarly., mount the NOR/LOW slide mount the socket so the lugs are positioned as
switch on the inside of the rear subpanel at shown in the Pictarial.
SW3. Use two 6-32 x 1/4” screws and position
this switch as shown in inset drawing #1 on the
Pictorial.
\(;), 6-32 NUT
S @346 LOCKWASHER
AC SOCKET
6-32 x 1/4" |
SCREW i
6-32 x 1/4"
SCREW
Detail 9-3A é%
Detail 9-3C
(o] Yo % 3 1 (INCHES) 2 3 4 5 6 T
Lye vejom ] . o ol da b g tooe b P P P e N
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| LOCKWASHER

FAY LARGE
CONTROL LOCKWASHER
|£®) CONTROL SPACER
FLAT

BNC JACK

Detail 9-3D

J1: Refer to Detail 9-3D and mount a BNC con-
nector onto the rear subpanel at J1 as follows:

1. Place a control spacer onto the bushing of
the connector.

2. Place a large control lockwasher onto the
bushing of the connector.

3. Line up the flat on the connector with the
flat in the hole in the subpanel. Then insert
the connector into the hole and secure it
with the lockwasher and nut supplied with
the connector. Do not overtighten the nut.

Refer to inset drawing #2 on the Pictorial and
cut open the silicone grease pod.

(

)

4-40 NUT

@ 46 LOCKWASHER

MJE340
METAL TRANS ISTOR
S1nE 4417-195
SILICONE
GREASE TRANSISTOR
INSULATOR

4-40 x 5/16"
SCREW

Detail 9-3E

Use a knife blade or similar tool to remove any
burrs from around the mounting holes in the
rear subpanel for transistors Q1 and Q2.

Q1: Put a thin layer of silicone grease on both
sides of a transistor insulator. Then place the
insulator onto the metal side of an MJE340
transistor (#417-195). Now mount the transis-
tor onto the rear subpanel at Q1 as shown in
Detail 9-3E. Use 4-40 x 5/16” hardware and
position the transistor and insulator as shown
in the Pictorial.

Q2: Similarly, prepare another transistor in-
sulator and mount another MJE340 transistor
(#417-195) onto the rear subpanel at Q2, Be
sure to position the transistor and insulator as
shown in the Pictorial.
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#10-24 x 7/3"

HEX HEAD
\ SELF-TAPPING SCREW

PLASTIC GUIDE

CORD
RETAINER BASE

PIN
CORD RETAINER
curtour

Detail 9-3F

{ ) Refer to Detail 9-3F and mount a cord retainer
onto the outside of the rear subpanel at ED as

follows:

1. Hold the cord retainer base against the out-
side of the subpanel so the plastic guideisin

the hole shown in the Detail.

2. Alignthe pins on the cord retainer base with
the cutouts in the cord retainer. Then hold
the cord retainer and base together. Be sure
the flange on the end of the cord retainer is

toward the corner of the subpanel.

3. Use a 10-24 x 7/8" hex head self-tapping
screw to secure the cord retainer on the sub-

panel.

—

——

HINGE
BASE

6-32 x 1/a"
SCREW

@3 46 LoCKWASHER

@ 6-32 NUT

Detail 9-3G

Similarly, prethread and mount cord retainers
and cord retainer bases onto the rear subpanel at
EE, EF, and EG.

Refer to Detail 9-3G and mount a hinge base on
the inside of the rear subpanel at EH. Use 6-32 x
1/4" hardware.

Similarly, mount a hinge base on the inside of
the rear subpanel at EJ.

Set the rear subpanel assembly aside temporar-
ily.
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FRONT SUBPANEL ASSEMBLY

Refer to Pictorial 9-4 (Illustration Booklet, Page 25) for
the following steps.

() Refer to Detail 9-4A and notice the difference
between the 6-32 x 3/16" flat head screws and
the 6-32 x 1/4" flat head screws. Locate the four
6-32 X 3/16" screws and set them aside. Do not
use these screws until they are specifically cal-
led for later when the handle is installed.

NOTE: Place a soft cloth on your work surface to
protect the panel ring from scratches throughout the
remainder of the assembly.

() Refer to Detail 9-4B and secure the front sub-
panel to a panel ring. Assemble these two parts
so the tabs on the panel ring are away from you

Detail 9-4B

3@ 6-32 x 3/16"
FLAT HEAD SCREW

6-32 x 1/4"
FLAT HEAD SCREW

Detail 9-4A

and the large hole in the subpanel is positioned
as shown. Use four 6-32 x 1/4" flat head screws
and four 6-32 nuts to secure these parts at FA,
FB, FC, and FD. NOTE: These nuts fit in hex
shaped cutouts in the corners of the subpanel.

= 6-32 x 1/4" FL
HEAD SCREW
S

Q
O

a

FRONT
SUBPANEL




Page 124

HEATHIIT

ON/OFF SWITCH
! #63-1341

LARGE CONTROL
LOCKWASHER

CRT SUB
BEZEL

LAMP
BRACKET

CONTROL
FLAT WASHER

CONTROL NUT

Detail 9-4C
( ) SWi:RefertoDetail 9-4C and loosely mount the g\% 4-24 x 14" FLAT
ON/OFF switch (#63-1341) and the lamp brac- HEAD SCREW
ket onto the front subpanel at SW1. Use a large .
control lockwasher, control flat washer, and a Detail 9-4D
control nut. The lugs of this switch may be in
any position. ( ) Setthefrontsubpanel assembly aside temporar-

ily.

( ) Refer to Detail 9-4D and mount the CRT sub
bezel onto the inside of the front subpanel.
Make sure the catches are positioned as shown.

Use four 4-24 x 1/4" flat head screws as FE, FF,

FG, and FH. Do not overtighten the screws. MAIN CHASSIS ASSEMBLY

NOTE: If the control in the next step has a locating Refer toPitftorial 9-5 (Illustration Booklet, Page 26) for
pin, cut the pin off. the following steps.

() R2: Similarly, loosely mount a 7.5 M) control ( ) Positionthe left chassis near the right chassis as
(#10-1135) to the lamp bracket and front sub- shown. Then secure them together at GA, GB,
panel at R2. Use a large control lockwasher, and GC. Use 6-32 X 1/4" hardware.

control flat washer, and a control nut. Position
this control as shown in the Pictorial. () Mount the rear subpanel to the left and right
chassis at GD, GE, GF, GG, and GH as shown.

R1: Similarly, loosely mount a 1000 {2 (1k) con-
trol (#10-974) to the lamp bracket and front
subpanel at R1. Use a large control lockwasher,
control flat washer, and a control nut. Position
this control as shown in the Pictorial.

Use five 6-32 x 1/4” screws.

Mount the front subpanel to the left and right
chassis at GJ, GK, GL, GN, and GP as shown. Use
five 6-32 x 1/4" flat head screws.
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e e — _— — L

HIGH VOLTAGE
SHIELD

6-32 NUT

@ F6_ LOCKWASHER

i

~ry
[63
~

~

L o
&g-327% 1/4" .
o  SCREW

PICTORIAL 9-6

Refer to Pictorial 9-6 for the following steps. ( ) Push a 3/8" rubber grommet into cutout HC in
the high voltage shield.
( ) Turnthe chassis over and position it as shown.
( ) Mount the high voltage shield to the chassis

() [Install two circuit board guides into holes HA assembly at HD, HE, and HF. Use 6-32 x 1/4"

and HB in the high voltage shield. Be sure to hardware.

mount these guides so the slots inthe guidesare

parallel to the corners of the shield.
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HEATHKIT

(IR O

dddd
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HARNESS INSTALLATION

Refer to Pictorial 9-7 (Illustration Booklet, Page 27) for
the following steps.

( ) Position the chassis as shown in the Pictorial.

( ) Refer to Detail 9-7A and unfold and form the
wire harness as shown. NOTE: The wire break-
outs are referred to as “BO1,” "B02," etc.

( ) Start the wires at BO13 through hole CL in the
chassis and then push the socket at BO14
through hole CL.

(

(

GRN

)

)

ﬂ A

WHITE-GRN

Detail 9-7A

Push the wires at BO15,BO16,B017,and BO18
through hole CL.

Start the socket at BO7 through hole CN in the
chassis. Then push the wires at BO8 and BO6
through hole CN.

Push the harness down against the chassis be-
tween holes CL and CN.

Route the wires from BO8 (under the chassis)
up through hole DJ in the chassis as shown.
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LEFT CHASSIS WIRING

Refer to Pictorial 9-8 (Illustration Booklet, Page 28) for
the following steps.

( ) Position the chassis as shown in the Pictorial.
Route the harness across the top of the right chassis as
shown. Then connect the wires coming from BO15 as
follows:

( ) Red wire to control R4 lug 1 (5-1).

¢

Orange wire to control R3 lug 3 (S-1).
Gray wire to control R3 lug 1 (S-1).

Connect the green wire coming from BO16 to
terminal strip DA lug 2 (NS). NOTE: You may
shorten this wire if you desire.

Prepare a 2" small black wire and a 19" white-
red wire.

Connect the 2" small black wire and from termi-
nal strip DA lug 1 (NS) to control R4 lug 3 (NS).

Connect one end of the 19" white-red wire to
control R4 lug 2 (NS). Route the wire out
through the large hole in the rear subpanel. The
free end of this wire will be connected later.

C1: Cul both leads of a .02uF ceramic capacitor
to 1/2". Then connect the capacitor between
control R4 lugs 2 (S-2) and 3 (S-2). Be sure to cut
off any excess lead lengths.

Cut two 1" lengths of medium black (heat
shrinkable) sleeving.

NOTE: When you are directed to “make a mechani-
cally secure connection,” as in the next two steps,
refer to the inset drawing on the Pictorial.

O % wn % 1
! /8 as8 ) a8, 7/8 |

g ) R :
prrfrrrr—————

(INCHES) 2 3

[ SR NP
—t & T

()

Slide a 1” length of sleeving over one of the
brown wires coming from BO17 of the harness.
Then connect the end of the brown wire to
either lug of switch SW1 (S-1). Make a mechan-
ically secure connection.

Slide a 1" length of sleeving over the end of the
remaining brown wire coming from BO17.
Then connect the end of the brown wire to the
remaining lug of switch SW1 (S-1). Make a
mechanically secure connection.

NOTE: You may wish to temporarily remove switch
SW1 from the chassis while you perform the next
step.
( ) Slide the sleeving on the brown wires con-
nected to switch SW1 up over the lugs of the
switch. Then use the heat of a flame from a
match, lighter, or candle to shrink the sleeving
against the switch lugs and the wire. Do not let
the flame come into direct contact with the
sleeving.

Route the free end of the harness as shown. Then
connect the wires coming from BO18 to control R1 as
follows:

Black wire to lug 3 (S-1).

White-green wire to lug 2 (S-1).

Yellow wire to lug 1 (S-1).

Prepare the following wires:

24" blue

24" violet
22" white-violet

Cut a 17" length and a 5" length of clear sleev-
ing.

T T g
0O % 1 (@€m 2 3 4 5 6 7 8
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END A END B

24 e

o1 L - |—-5"ﬁ—-1"—u
BLU T |

vioL
WHT-VIOL

CLEAR SLEEVING CLEAR SLEEVING

Detail 9-8A

WHT-VIOL
( ) Referto Detail 9-8A and slide the 17" length of

clear sleeving over the blue, violet, and white-
violet wires as shown.

() Refer again to Detail 9-8A and slide the 5"
length of clear sleeving over only the blue and

ialet silkes Ak sHown ( ) Refer to inset drawing #2 on the Pictorial and

install a cable tie around the 3-wire cable at DZ

Connect the wires at end A of the prepared 3-wire as follows:

cable to control R2 as follows:
1. Pass the smaller end of the cable tie up

( 1 Bluewire to lug'3 (S-1), through chassis hole DZ.
S . 2. Loop the tie around the 3-wire cable. Then
Whit let to lug 2 (S-1).
C) R S SN R R pass the end of the tie back down through
() Violet wire to lug 1 (S-1). chassis hole DZ.

3. Pass the end of the tie through the hole in
the other end of the tie and pull the 3-wire
cable down tight against the chassis.

()} Route the free end of the 3-wire cable as shown
and push end B of the cable down through chas-
sis hole DK. Route the white-violet wire out
through the large hole in the rear subpanel. . ; .
These wires will be connected later. 4. Cut off the excess cable tie.

() PL1: Refer to Detail 9-8B and install a #1820
lamp (#412-47) in the lamp socket. Then push
the clip on the lamp socket onto the lamp brack-
et as shown. Line up the end of the lamp with
the hole in the front subpanel

Ny

( ) Connect the free end of the lead coming from
the lamp socket to terminal strip DA lug 2 (S-2).

( ) Connect the free end of the white wire coming
from BO13 of the harness to jack J1 (S-1) on the
rear subpanel. Route this wire as shown. ¢

\<me BRACKET

( ) Routethe white-yellow wire and the white-blue ‘

wire out through the large hole in the rear sub-
panel. These wires will be connected later.

( ) Refer to the inset drawing #1 on the Pictorial #1820 LAMP
and install a cable tie around the 3-wire cable,
the harness, and the white-red wire in the area
shown in the Pictorial.

LAMP
SOCKET

Detail 9-8B
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RIGHT CHASSIS WIRING

Refer to Pictorial 9-9 (Illustration Booklet, Page 29) for
the following steps.

(
(

o

)
)

Ya

| ra ey inm

Position the chassis as shown in the Pictorial.

Connect the short brown wire coming from BO9
to fuse block F1 lug 1 (S-1). Make a mechani-
cally secure connection.

Connect the remaining brown wire coming
from BO9 to switch SW2 lug 1 (NS). Make a
mechanically secure connection.

Cut a 1" length of bare wire.
Place an AC socket insulator onto the AC socket

as shown in the inset drawing on the Pictorial.
Then connect the 1" bare wire from AC socket

.lug 2 (S-1) to solder lug EA (S-1). Make mechan-

ically secure connections.
Prepare the following large brown wires:

2-1/2" 4"
3”’ 1 _1 f4"

Connect the 2-1/2" large brown wire from fuse
block F1 lug 2 (S-1) to AC socket lug 1 (S-1).
Make mechanically secure connections.

Connect the 3" large brown wire from AC socket
lug 3 (S-1) to switch SW2 lug 2 (NS). Make
mechanically secure connections.

Connect the 4" large brown wire from switch
SW2 lug 3 (8-1) to switch SW3 lug 4 (S-1). Make
mechanically secure connections.

v Y% 1 (INCHES) 2 3
":e‘_l.l_lflxl | e | I.J_ i

#6 LOCKWASHER &I

#6 "D WASHER (L

6-32x 1/2" Eé
SCREW &9

Detail 9-9A

Connect the 1-1/4" large brown wire from
switch SW2 lug 4 (S-1) to switch SW3 lug 3
(S-1). Make mechanically secure connections.

Route the harness, near BO5, as shown in the
Pictarial. Then refer to Detail 9-9A and install a
large plastic cable clamp at CP. Use a #6 “D"
washer and 6-32 x 1/2" hardware.

Connect the free end of the black wire coming
from BOS5 to solder lug CA (S-1).

[Ty T

o

1 k] I L T ! T
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Detail 9-10A

POWER TRANSFORMER INSTALLATION

Refer to Pictorial 9-10 (Illustration Booklet, Page 29)
for the following steps.

{ ) Position the power transformer as shown in the
Pictorial.

( ) Install a #10 clip-on nut on each transformer
mounting foot. Be sure to install each clip-on
nut so the flat side is on the bottom side of the
transformer.

( ) Turnan 8-32 round spacer on the two indicated
transformer mounting studs.

( ) Refer to Detail 9-10A and install a large spring
connector on the free end of the red-yellow
transformer lead.

( ) Similarly,install large spring connectors on the
free end of both red and both blue transformer
leads.

NOTE: When you insert the spring connectors into a
housing, as in the next five steps, be sure to position
the connectors and the housing as shown. Push in on
each wire until the connector locks in place.

S

SLOTS SIX CONNECTOR
\ HOUSING

LARGE SPRING
\ CONNECTOR

Detail 9-10B

() Referto Detail 9-10B and insert the spring con-

nector on either red transformer lead into hole 5
of a 6-connector housing.

Insert the spring connectors on the other transformer
leads into the 6-connector housing as follows:

(

)

Either blue into hole 4.
Red-yellow into hole 3.
Remaining blue into hole 2.
Remaining red into hole 1.

Route thered-yellow transformer lead as shown
in the Pictorial. Then install a cable tie around
the two red, the two blue, and the red-yellow
transformer leads as shown. Be sure to install
this cable tie near the point where the red and
blue wires leave the transformer.

Refer to Detail 9-10C and loosely twist together

(approximately 1 turn per inch) the white-
yellow and two yellow transformer leads.

—

SS S

L—l TUR N—-—l

Detail 9-10C
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( ) Cut the three twisted transformer leads as
necessary so they are all the same length as the
shortest of the three. Then prepare the ends of
the leads as necessary.

( ) Install a large spring connector on the end of
each of the three twisted leads.

Refer to the Pictorial and insert the spring connectors

on the three twisted leads into the holes of a

4-connector housing as follows:

( ) Either yellow into hole 3.

( ) White-yellow into hole 2.

{ ) Remaining yellow into hole 1.

( ) Loosely twist together the brown, orange, and
white-orange transformer leads. Then cut the

leads to the same length as necessary.

( ) Install a large spring connector on the end of
each of the twisted leads.

Refer to the Pictorial and insert the spring connectors

on the three twisted leads into the holes of a large

3-connector housing as follows:

1 ) Orange into hole 3.

() White-orange into hole 2.

( )] Brown into hole 1.

( ) Loosely twist together the two green trans-
former leads. Then cut the leads to the same

length as necessary.

( ) Install a large spring connector on the end of
each green lead.

Refer to the Pictorial and insert the spring connectors
on the two green leads into the holes of a large
4-connector housing as follows:

( ) Either green into hole 3.

( ) Remaining green into hole 4.

( ) Cuttheremaining transformerleads to the indi-
cated lengths (from where they leave the trans-
former) and prepare the ends:

Black-red 4-1/2" Black-yellow 4"

Black 4" Black-white 2-1/2"
Black-green 3-1/2" Black-gray 2-1/2"

Refer to Pictorial 9-11 (Illustration Booklet, Page 30)
for the following steps.

( ) Refer to Detail 9-11A and mount the trans-
former to the chassis as follows:

1. Push the connector on the two green leads
through hole CL in the chassis and position
the transformer in the chassis as shown. Be
sure the other transformer leads are routed
as shown.

2. Usefour 10-24 x 1/2" self-tapping screws to

loosely mount the transformer to the rear
subpanel.

3. UsetwoB-32 X 1/4" screws to loosely mount
the transformer to the bottom of the chassis.

4. Now tighten all six screws.
NOTE: When you connect the transformer leads in the
next four steps, route each lead under the short brown
wire that is already connected between switches SW2
and SW3.
Connect the free end of the remaining transformer
leads as follows. Be sure to make mechanically secure
connections,
( ) Black-red to switch SW2 lug 1 (S-2).
() Black to switch SW2 lug 2 (S-2).
( ) Black-green to switch SW3 lug 1 (S-1).
( ) Black-yellow to switch SW3 lug 2 (S-1).
() Black- white to switch SW3 lug 5 (S-1).

( ) Black-gray to switch SW3 lug 6 (S-1).
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DELAY LINE
CLAMP

Detail 9-12A

PICTORIAL 9-12

6-32 x 3/8"
SCREW

s

DELAY LINE INSTALLATION
Refer to Pictorial 9-12 for the following steps.
() Position the chassis as shown in the Pictorial.

( ) Refer to Detail 9-12A and mount a delay line
clamp onto the left side of the chassis at DN. Use
6-32 x 3/8" hardware. Position the clamp as
shown in the Pictorial and Detail.

( ) Similarly, mount a delay line clamp onto the
left side of the chassis at DP. Use 6-32 x 3/8"
hardware and position the clamp as shown in
the Pictorial and Detail.
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PULL INNER LEADS OUT 1"
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Detail 9-12B

IMPORTANT: The delay line, which you will be
working with in the following steps, is delicate.
Handle it gently and do not bend it sharply.

NOTE: Perform the next two steps only if they have
not already been done.

( ) RefertoDetail 9-12B and expose 1" of the inner
leads at both ends of the delay line (#41-7) as
follows:

1. Use long-nose pliers to grasp the inner
leads. Then gently pull them out for a length
of 1",

2. Carefully scrape 1/4" of insulation (very dif-
ficult to see) from the ends of the inner lead.
Then melt a small amount of solder on these
leads ends. This will make them easier to
solder when you connect them later.

(

)

END A — be/ge

Refer again to Detail 9-12B and at one end of the
delay line, remove 1/2" of the outer insulation to
expose the shield wires. This end of the delay
line will be called END A in the following steps.

[nstall the delay line on the left side of the
chassis as follows:

1. Insert END A (the end with the shield ex-

posed) through the delay line clamp at DN
for a length of 6-1/2" as shown.

2. Insert END B of the delay line through the

delay line clamp at DP. Then continue
winding the delay line through the clamps
until you have 3-1/2 complete loops.

3. Readjust the loops of the delay coil until you

have a neat coil and END B extends 5-1/2"
through clamp DP as shown.

(o] Ya 34 1 [INCHES) 2 3 4 5 6 7
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Detail 9-13A

CRT INSTALLATION

Refer to Pictorial 9-13 (Illustration Booklet, Page 31)
for the following steps.

( ) Refer to Detail 9-13A and install a 1/4” rubber
grommet in hole TA of the CRT shield.

( ) Setthe CRT shield aside temporarily.

WARNING: Be careful when you handle the CRT. Do
not strike, scratch or subject the CRT to more than
moderate pressure at any time. Due to its high vac-
uum, a fracture of the glass could cause an implosion
of considerable violence capable of causing personal

injury.

NOTE: There may be a band of tape around the neck of
the CRT. Do not remove this tape.

()} Carefully unpack the CRT.

( )] L1: Position the CRT so the PDA (Post Deflec-
tion Acceleration) socket is away from you as
shown in Detail 9-13B. Then place the trace
rotation coil onto the neck of the tube so the two
wires are on the side opposite the PDA socket as
shown. Push the coil onto the CRT as far as
possible. The actual position is not critical.
NOTE: The coil is tapered and fits snugly when
you have it properly installed on the CRT.

TRACE
ROTATION

Detail 9-13B

Refer to Detail 9-13C and tape the trace rotation
coil to the CRT. Be sure to overlap the tape to
completely cover the coil. Wrap several turns of
tape around the CRT in the area of the two wires
to hold them firmly in place.

Detail 9-13C
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CRT
SHIELD

Detail 9-13D

NOTE: In the following step, you can easily route the
wires from the trace rotation coil through hole TA in
the CRT shield if you first tack solder a length of solid
wire to the wire ends. Then use the solid wire to pull
the coil wires through hole TA as you install the CRT
in the CRT shield.

() RefertoDetail 9-13D and install the CRT in the
CRT shield. Route the wires coming from the
trace rotation coil through hole TA in the
shield. The face of the CRT should be even with
the front edge of the felt inside the shield.

() Remove any adhesive backed paper from the
face of the CRT.

( ) Remove the backing paper from six cushions.
Then refer to Detail 9-13E and press three cush-
ions on the inside of each CRT clamp as shown,

( ) RefertoDetail 9-13F and install the CRT clamps

on the neck of the CRT. Use two 6-32 x 1/2"
screws. Do not tighten these screws yet.

CUSHION

CRT CLAMP

Detail 9-13E

L

FRONT EDGE
OF FELT

(

)
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Place the CRT shield into the chassis as shown
in the Pictorial. Then use four 6-32 x 1/4” flat
head screws to secure the CRT shield to the
front subpanel at GR, GS, GT, and GU. Be sure to
mount the CRT shield so the leads coming from
grommet TA are positioned toward the delay
line as shown.

Connect either of the two leads coming through
grommet TA to terminal strip DA lug 1 (S-2).

Connect the remaining lead coming through
grommet TA to control R3 lug 2 (S-1).

Push the CRT forward until it is against the CRT
sub bezel. Then tighten the two screws in the
CRT clamps until they are snug.

6-32 x 1/2"
SCREW

CLAMPS
CRT

Detail 9-13F
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KEYWAY

Detail 9-14A

SOCKET WIRING
to Pictorial 9-14 for the following steps.

If the CRT socket is not already installed on the
CRT, refer to Detail 9-14A and align the keyway
between the CRT socket lugs with the key be-
tween the CRT pins. Then carefully push the
socket onto the CRT pins.

Connect the free end of the white-violet wire,
coming from the 3-wire cable near chassis hole
DK, to CRT socket lug 5 (S-1).

Connect the free end of the white-red wire, com-
ing from control R4, to CRT socket lug 10 (S-1).

Connect the free end of the white-blue harness
wire, coming from BO13, to CRT socket lug 12
(NS).

Connect the free end of the white-yellow har-
ness wire, coming from BO13, to CRT socket lug
12 (S-2).

v % 1 (INCHES) 2
ol M ol Y IR S (PO
T r v _'_ L) L
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Prepare the following wires:
One 6" large red  Two 6" large brown

One 6" orange

Install a large spring connector on one end of
each of the prepared wires.

Insert the spring connectors on the ends of the pre-
pared wires into a 4-connector housing as follows:

(
(
(
(

)
)
)
)

Red wire into hole 1.
Orange wire into hole 2,
Either brown wire into hole 3.

Remaining brown wire into hole 4,

Connect the free ends of the wires coming from the
4-connector housing to the CRT socket as follows:

(
(

)
)

Red wire to lug 1 (S-1).

Orange wire to lug 2 (S-1).

Either brown wire to lug 3 (S-1).

Remaining brown wire to lug 4 (S-1).

Prepafe a 10" white-orange solid wire. Then
install a large spring connector on one end of
this wire.

Push the spring connector on the end of the
white-orange wire into hole 4 of the 10-

connector socket at harness BO14.

Connect the free end of the white-orange wire to
CRT socket lug 8 (S-1).
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PLASTIC
FRONT PANEL

FRONT PANEL INSTALLATION

Refer to Pictorial 9-15 for the following steps.

( ) Locate six pieces of double-sided tape.

( ) Cutonepieceoftapeintotwo 1/2" x 2" lengths.

( ) Carefully peel the backing paper from the
lighter-colored side of the two 1/2” x 2" lengths
of tape. Then press these lengths of tape onto

the front subpanel in the area shown in Detail
9-15A. Do not cover any holes in the front sub-

/]

\

\

PICTORIAL 9-15

panel. You may have to trim the tape away from
three of the holes.

Carefully peel the lighter-colored backing
paper from the remaining lengths of tape. Then
press these onto the front subpanel in the areas
shown in Detail 9-15A. Do not cover any holes
in the front subpanel.

Carefully peel the darker-colored backing paper
from the seven pieces of tape on the front sub-
panel.

Temporarily remove the control nuts and flat
washers from controls R1 and R2, and switch
SWi1.
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() Mount the plastic front panel to the front sub-
panel as follows:

1. Carefully line up the holes in the plastic
panel with the holes in the front subpanel.
Then press the panels together.

2. Reinstall the hardware on controls R1 and
R2, and switch SW1.
( ) Turn the shafts of controls R1 and R2 fully
counterclockwise.

Turn the shaft of switch SW1 counterclockwise
until it clicks, if not already done.

Refer to Detail 9-15B and use an allen wrench to
start 6-32 x 1/8" setscrews in three medium
control knobs (black).

()

Yo Y% % 1 (INCHES) 2 T

Detail 9-15A

DOUBLE SIDED

Install knobs on controls R1 and R2. Line up the
pointers with the 7 o'clock position before you
tighten the setscrews.

()

Install a knob on switch SW1. Line up the
pointer with “Off"* on the front panel before you
tighten the setscrew.

This completes the chassis assembly. Proceed to *'Ini-
tial Tests.”

MEDIUM
CONTROL KNOB

& 6-32x1/8"
SETSCREW

Detail 9-15B
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INITIAL TESTS

In this section of the Manual, you will make some
checks on the chassis and the circuit boards to verify
that no short circuits exist. You will also install all of
the circuit boards and preset some of the controls
before you proceed to *‘Calibration” in the Operation
Manual.

If a problem exists and you are instructed to check a
“component and the associated circuitry,” keep the
following points in mind as you work in that area —
THEY ARE IMPORTANT!

1. Most of the kits that are returned for repair do
not function properly due to poor soldering.
Reheat all doubtful connections. Check care-
fully for solder bridges between circuit board
foils.

2.  Make sure all wires are soldered at connections
where several wires are connected.

g HEATHKIT

3. Check each transistor to make sure it is the
proper type (part number) and that its leads are
installed in the proper circuit board holes.

4. Check the value of each part. It is easy, for exam-
ple, to misread the color code of a 510 Q (green-
brown-brown) resistor in a step that calls for a
150 ) (brown-green-brown) resistor.

5. Havea friend check your work. Someone who is
not familiar with the unit may notice something
you have consistently overlooked.

6.  Check all component leads connected to the cir-
cuit boards. Make sure leads and wires do not
extend too far through the circuit boards and
make contact with other connections or parts,
such as shields or the chassis.

Use a high input impedance volt-ohmmeter to per-
form the following tests to make sure that short cir-
cuits do not exist in the circuits.
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CHASSIS

NOTE: Do not connect the line cord to this Oscillo-  Refer to Pictorial 10-1 for the following steps.
scope until you are directed to do so in a step.
( ) F1:Install a 1-ampere fuse, for 120-volt opera-
( ) Decide whether you will operate this Oscillo- tion, or a 1/2-ampere fuse, for 240-volt opera-
scope from a 120-volt or 240-volt AC source. tion, in the fuse block on the chassis.
Then place the 120/240 slide switch (SW2) on
therear panel in the proper position. NOTE: 120 () Write either *“1/2-ampere, slow-blow” or “1-
volts AC is more common in the U.S.A. ampere slow-blow" in the blanks on the fuse
label. Be sure this agrees with the fuse size you
installed in the fuse block.

( ) Carefully peel the backing paper from the fuse
label. Then press the label onto the chassis in
the area shown in the Pictorial.

PICTORIAL 10-1
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PRIMARY WIRING CHECKS

A wiring error in the primary wiring circuit (line cord, power switch, etc.) of your kit
could cause you toreceive a severe electrical shock. These *‘Primary Wiring Checks'' will
assure you that no such wiring errors exist.

( ) Connect the line cord to the AC socket on the rear of the Oscilloscope. Do not
connect the other end of the line cord to an AC outlet.

( ) Turn the POWER switch on the front panel to OFF, if this has not already been
done.

( ) Place the NOR/LOW switch in the NOR position.

Use an ohmmeter to perform the following resistance measurements. NOTE: You will be
instructed to connect one of the chmmeter leads to ground. This can be the rear subpanel.

( ) Place the ohmmeter switch in the R x 10 position.

METER CONNECTIONS
RED LEAD BLACK LEAD METER READING POSSIBLE CAUSE OF
TROUBLE
1. Either fiat prong Ground INFINITE with the A.  Wiring on switches
of the line cord. POWER switch On or SWi1, SW2, or SW3.
Off. B. AC socket wiring.
C. T1.
2. Other fiat prong Ground INFINITE with the A.  Wiring on switches
of the line cord. POWER switch On or SW1, SW2, or SW3.
Off. B. AC socket wiring.
C. Tt
3. Round prong of Ground 0 12 with the POWER switch A. Bare wire not
the line cord. On or Off. properly connected
between AC socket
and solder lug EA.
See Pictorial 9-9.
4.  Either fiat prong Other flat prong INFINITE A. Wiring on switches
of the line cord. (POWER switch OFF). SWi1, SW2, or SW3.
B. AC socket wiring.
c. T
5.  Either flat prong Other flat prong Approximately 10 () with the A. Wiring on switches
of the line cord. 120/240 switch in the 120 SW1, SW2, or SWa.
position and approximately B. AC socket wiring.
40 Q with the 120/240 | C& T
switch in the 240 position. D. :;s:bc:;c"r""g el
(POWER switch On). '

This completes the “Primary Wiring Checks.” If all of the checks were satisfactory,
proceed to “Other Wiring Checks." If any of the checks were not correct, you must make
the corrections necessary to obtain the correct readings before you continue.
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OTHER WIRING CHECKS

The following checks will determine whether or not
you have obvious wiring errors or short circuits on the
chassis. If any of the checks do not give the proper
indication, look for wiring errors or leads which may
be touching the chassis.

{ ) Connecttheblack ohmmeterlead tothe chassis.
Leave this lead connected to the chassis until
you are directed to disconnect it.

Refer to Pictorial 10-2 (Illustration Booklet, Page 32)
for the following steps.

( ) Placethe chmmeter switch inthe R x 100 posi-
tion.

( ) Touch the chmmeter probe to each lug of con-
trols R1 and R2. The ohmmeter should indicate
infinity.

( ) Touch the chmmeter probe to control R3 lug 2.
The ohmmeter should indicate 400 ohms or
higher.

( ) Placethe ohmmeter switch inthe R x 10k posi-
tion.

( ) Touch the ohmmeter probe to control R4 lug 1.
The ohmmeter should indicate approximately
100 k ohms.

( ) Locate the three wires coming from harness
BO8. Then tape the end of the gray wire and the
violet wire so they cannot touch anything.

( ) Locate the white-green wire coming from har-
ness BO10. Then tape the end of this lead so it
cannot touch anything.

Refer to Pictorial 10-3 for the following steps.

( ) Turn the chassis over and position it as shown
in the Pictorial.

{ ) Place the ohmmeter switch in the R X 10 posi-
tion.

( ) Touch the ohmmeter probe to each lead of tran-
sistors Q1 and Q2. The chmmeter should indi-
cate infinity. NOTE: If the ohmmeter indicates
less than infinity, check for burrs around the
mounting holes for Q1 and Q2. Also check for
proper placement of the insulators.

Page 143

PICTORIAL 10-3

() Locate the white-red wire coming from harness
BO6. Then tape the end of this lead so it cannot
touch anything.

( ) Disconnect the ohmmeter leads from the chas-
sis,

This completes the “Other Wiring Checks." Proceed
to “Low Voltage Circuit Board Tests and Installa-
tion.”
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LOW VOLTAGE CIRCUIT BOARD

OHMMETER CHECKS

Refer to Pictorial 10-4 (Illustration Booklet, Page 33)
for the following steps.

( ) Positionthe low voltage circuit board as shown,
Then connect the negative ohmmeter lead to
the circuit board bracket.

NOTE: The internal wiring of most ohmmeters is such
that the positive terminal of the ohmmeter battery is
connected to the positive test lead, and the negative
battery terminal is connected to the negative test lead.

In some ohmmeters this wiring is reversed and er-
roneous readings will be obtained when you make the
following measurements. Try reversing the ohmme-
ter test leads, if the measurements do not check out
correctly at first. Be sure your ohmmeter is capable of
forward biasing diodes and transistors. Some of the
ohmmeters that use a voltage of less than 1.5 volts
cannot forward bias diodes and transistors.

Connect the positive test lead to the indicated test
points in the following chart. Some of the readings
will take a few seconds to reach the indicated resis-
tance due to the slow charging rate of capacitors in
some of the circuit being checked.

TEST POINT METER RANGE RESISTANCE
PLUG PIN

() P101 1 50 k2 or higher
() 2 50 ki? or higher
() 4 50 k(2 or higher
() 5 50 kf} or higher
() P102 3 50 k{1 or higher
() 4 50 ke or higher
() 5 R x 1000 50 ki) or higher
() 6 50 kf2 or higher
() P105 1 20 k2 or higher
() 2 4 kQ) or higher
() 3 10 k2 or higher
() 4 8 ki1 or higher
() P106 1 30 k{2 or higher
() 3 30 ki or higher
() P107 1 30 k2 or higher
() 3 30 k2 or higher




B g I EATHKIT:

Page 145

CIRCUIT BOARD INSTALLATION

([ ) Refer to Pictorial 10-5 (Illustration Booklet,
Page 33) and temporarily tack solder a 1500 (1.5
k) €2, 10-watt resistor to the foil side of the cir-
cuit board between plug P102 pins 1 and 4.
Position the resistor away from the circuit board
so the leads cannot short to any other connec-
tions.

( ) Temporarily tack solder a 1500 (1.5k) Q, 10-
watt resistor to the foil side of the circuit board
between plug P102 pins 1 and 7. Position the
resistor away from the circuit board so the leads
cannot short to any other connections.

( ) Refer to Pictorial 10-6 (Illustration Booklet,
Page 34) and hook the hinge sleeves on the
circuit board onto the hinge bases on the chassis
at EH and EJ.

Plug the sockets on the wires coming from harness

BO1, BO2, BO3, and BO4 onto the circuit board plugs

as follows. NOTE: These sockets will only fit on the
plugs the correct way.

( ) 8-connector socket to plug P102.
( ) 10-connector socket to plug P104.
( ) 6-connector socket to plug P103.
( ) 4-connector socket to plug P105.

Connect the sockets coming from the power trans-
former to the circuit board as follows:

( ) 6-connector socket to plug P101.
( ) 4-connector socket to plug P107.
() 3-connector socket to plug P106.

VOLTAGE CHECKS

NOTE: If any of the following checks do not give the
proper response immediately turn the Oscilloscope
off. Then refer to the “In Case of Difficulty’’ section of
the Operation Manual and correct the problem before
you continue with the checks.

( ) Besurethe POWER switch on the front panel is
at OFF.

( ) Connecttheline cord between the Oscilloscope
and the proper AC outlet (120 V or 240 V).
Nothing should happen at this time.

( ) Turnthe POWER switch to ON. The pilot lamp
on the front panel should light.

( ) Connect your negative voltmeter test lead to the
chassis.

Perform the DC measurements in the following chart.
To make easy connection to the following test points,
push the positive voltmeter test lead into the rear
(wire end) of the sockets at the indicated plug loca-
tions until you make contact with the spring connec-
tor.

TEST POINT VOLTAGE

PLUG PIN
() P102 K} +120 to +150 V
() 4 +90 to +100 V
() 5 +150 to +190 V
) 6 +120t0 +150 V
() P104 7 +148to +15.2V
() 8 -14.81t0 -152V
() 9 +201t0 +30 V
() 10 -20to -30 V
() P105 1 +481to +5.2V
Lk 2 -5t -54V

( ) Turn the Oscilloscope POWER switch to OFF.
Then disconnect the line cord.

( ) Disconnectyour voltmeter leads from the Oscil-

loscope.

( ) Refer to Pictorial 10-7 (Illustration Booklet,
Page 35) and mount the circuit board to the
chassis at GR and GS. Use two 6-32 x 1/4"
screws. Be sure you do not pinch any wire,
between the circuit board and the chassis.

() Carefully peel the backing paper from a square

foot. Then press the foot onto the indicated
corner of the circuit board.

Ct
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VERTICAL PREAMP CIRCUIT BOARD

OHMMETER CHECKS

Refer to Pictorial 10-8 (Illustration Booklet, Page 35)
for the following steps.

( ) Position the vertical preamp circuit board as
shown. Then connect the negative ohmmeter
lead to the vertical preamp panel.

Connect the positive test lead to the indicated test
points in the following chart.

TEST POINT METER RANGE RESISTANCE
PLUG PIN
( )y [P3o1 1 R x 1000 40 K or higher
() 2 5 ki or higher
() 3 R x 100 600 1} or higher
() 4 R x 1000 8 k1 or higher

( ) Disconnectthetestleadsfrom the circuit board.
CIRCUIT BOARD INSTALLATION

Refer to Pictorial 10-9 (Illustration Booklet, Page 36)
for the following steps.

( ) Position the chassis bottom-side-up as shown
in the Pictorial.

() Place small control lockwashers on the bush-
ings of switches SW302-1 and SW302-2 on the
vertical preamp assembly. Then place the as-
sembly in the chassis as shown and start the
hinge sleeves on the circuit board onto the
hinge bases at DF and DG.

NOTE: Be sure the control lockwashers on switches
SW302-1 and SW302-2 stay in place when you per-
form the next step.

( ) Push the vertical preamp assembly toward the
front panel as far as possible. Then secure the
hinge bases on the circuit board to the chassis at
DR and DS. Use two 6-32 X 1/4" screws.

( ) Secure the circuit board to the chassis as fol-
lows:

1. Start 4-40 x 3/8" screws in the three center
holes in the circuit board.

2. Start 4-40 x 5/16" screws in the eight holes
around the edges of the circuit board.

3. Use control flat washers and control nuts to
secure switches SW302-1 and SW302-2 to
the front panel.

4. Tighten the eleven 4-40 screws.

Refer to Pictorial 10-10 (Illustration Booklet, Page 36)
for the following steps.

( ) Use an allen wrench to start 6-32 x 1/8"
setscrews in two medium switch knobs (black),
two small control knobs (red), one small switch
knob, and two small control knobs (black).

() Turnthe shafts of the Y1 POSITION and the Y2
POSITION controls fully counterclockwise.
Then install small control knobs (black) on
these controls. Line up the knob pointers with
the 7 o'clock position before you tighten the
setscrews.

( ) Use a pair of pliers to turn the larger shafts of
both VOLTS/CM switches to their fully coun-
terclockwise position. Then install medium
switch knobs (black) on these switches. Line up
the knob pointers with the 10 V marking on the
front panel before you tighten the setscrews.

( ) Turnthesmaller shafts of both VARIABLE con-
trols fully clockwise. Then install small control
knobs (red) on these controls. Line up the knob
pointers with the red dot at CAL on the front
panel before you tighten the setscrews.

() Turn the shaft of the VERTICAL DISPLAY
switch fully counterclockwise. Then install a
small switch knob (black) on this switch. Line
up the knob pointer with the Y1 marking on the
front panel before you tighten the setscrew.

( ) Pushlever knobs (black) on the shafts of the two
input (AC-GND-DC) switches.
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( ) Turnapush-pull knob onto the shafts of the two
PULL TO INVERT switches.

() Adjust the clamps on the Pull-to-Invert slide
switches (on the circuit board) so the shoulders
of the knobs are flush with the front panel when
the knobs are pushed in. Also adjust the linkage
for smooth operation with no binding.

Refer to Pictorial 10-11 (Illustration Booklet, Page 37)
for the following steps.

( ) Refer to Detail 10-11A and prepare two 30"
lengths of shielded cable.

() Refer to Detail 10-11B and install small spring
connectors on the inner leads at one end of each

shielded cable.

PREPARE EACH END AS SHOWN

fo ] =
Cjﬁ éﬁﬁ

SHIELD LEAD

--------—-------—-——-‘-—---------4

TAKING CARE NOT TO CUT THE SHIELD LEAD,
REMOVE THE OUTER INSULATION.

—_—

(

PEEL OFF THE FOIL.

REMOVE
FOIL

% SHIELD LEAD

REMOVE THE INNER INSULATION AND TWIST
THE SMALL WIRES OF THE INNER LEAD.

APPLY SMALL AMOUNT OF SOLDER TO THE END
OF THE INNER LEAD, IF NOT ALREADY DONE.

SOLUER\—«%

Detail 10-11A

(o] Ya Y 3y 1 (INCHES) 2 3
| /8, 3/8 | 8/8 7/8 I |
P Bl i) it i P P (MO PRI Sl N T il

CRIMP OVER BARE
END OF LEAD AND
SOLDER

END OF
\ INSULATION
Pl

— = =
_————

AFTER CLIP HAS
COOLED, BCND OVLR
INSULATION

Detail 10-11B

( ) Referagain to Detail 10-11B and install a single
small spring connector on both shield wires at
the same end of the shielded cable where you
installed the other spring connectors.

Refer to the Pictorial and insert the spring connectors
on the ends of the shielded cables into the holes of a
small 3-connector housing as follows:

(. ) Either inner lead into hole 1.

( ) Shield wires into hole 2.

( ) Remaining inner lead into hole 3.

( ) Locate the other end of the shielded cable
which comes from hole 1 of the connector hous-
ing. Then wrap a length of black tape around

the end of this wire. This will help you identify
each cable when you connect them later.

( ) Refer to Detail 10-11C and install female con-

nectors on the inner leads and the shield wires
at the free ends of the shielded cables.

1/4"

Z THEN
—
P SOLDER

azaseansy T T t T r T T v T T T
i 1 (Cm) 2 a 4 " .3 7
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Refer to Pictorial 10-12 (Illustration Booklet, Page 37)
for the following steps.

( ) Route the end of the shielded cable assembly,
which has the 3-connector socket, through hole
DJ in the chassis as shown. This socket will be
connected later.

Connect the female connectors on the other end of the
shielded cable assembly to the vertical preamp circuit
board as follows:

( ) Inner lead of the shielded cable with the black
tape to Y-1 TRIG OUT and the shield wires of
this cable to TRIG GND.

( ) Inner lead of the remaining shielded cable to
Y-2 TRIG OUT and the shield wires to TRIG
GND.

( ) Connect the 10-connector socket coming from
harness BO7 to vertical preamp circuit board
plug P301.

VOLTAGE CHECKS
( ) Connect the line cord to the proper AC outlet.
( ) Turn the POWER switch to ON.

( ) Connect your negative voltmeter test lead to the
chassis.

() Make sure both front panel INPUT switches
(labeled AC-GND-DC) are at GND.

NOTE: When you perform the following adjustments,
some of them will produce a negative voltage. If you
cannot switch your voltmeter to read negative vol-
tages, interchange the test leads.

() Alternately connect your positive voltmeter test
lead to the source (s) of transistors Q301-1a and
Q301-1b. While you are doing this, adjust the
Y1 DC BALANCE control (through a hole in the
front panel) until the voltages are equal.

( ) Alternately connect your positive voltmeter test
lead to the collectors (c) of transistors Q307-1
and Q308-1. While you are doing this. adjust
the Y1 OFFSET BALANCE control on the cir-
cuit board until the voltages are equal.

( ) Connect your positive voltmeter test lead ta the

Y1 TRIG OUT pin on the circuit board. Then
adjust the Y1 TRIG ZERO control for zero volts.

() Alternately connect your positive voltmeter test
lead to the source(s) of transistors Q301-2a and
Q301-2b. While you are doing this, adjust the
Y2 DC BALANCE control (through a hole in the
front panel) until the voltages are equal.

( ) Alternately connect your positive voltmeter test
lead to the collectors (c) of transistors Q307-2
and Q308-2. While you are doing this, adjust
the Y2 OFFSET BALANCE control on the cir-
cuit board until the voltages are equal.

( ) Connect your positive voltmeter test lead to the
Y2 TRIG OUT pin on the circuit board. Then
adjust the Y2 TRIG ZERO control for zero volts.

Perform the DC measurements in the following chart,

TEST POINT VOLTAGE

PLUG PIN
() P301 3 -14.810 -152V
() P302 1 15510 +6.5V
() 3 +5.510 +6.5V

() Turn the VERTICAL DISPLAY switch on the
front panel to Y1, if this has not already been
done.

( ) Alternately connect your positive voltmeter test
lead to plug P302 pins 1 and 3. While you are
doing this, adjust the Y1 POSITION control on
the front panel until the voltages are equal.

( ) Turnthe POWER switch to OFF and disconnect
the line cord.

( ) Disconnect your voltmeter leads from the Oscil-
loscope.

NOTE: The two 1500 Q, 10-watt resistors on the low
voltage circuit board are hot. Allow them to cool
before you perform the next step.

( ) Unsolder both 1500 {2, 10-watt resistors from
the foil side of the low voltage circuit board.
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VERTICAL DEFLECTION CIRCUIT BOARD

SDUUQ OR HIGHER

e /
L b = |
b . :ﬁﬂg
2 e
Yo 17 = o)l
TR U O

PICTORIAL 10-13

OHMMETER CHECKS

Refer to Pictorial 10-13 for the following steps.

{ ) Position the vertical deflection circuit board as
shown in the Pictorial. Then connect the nega-
tive ohmmeter lead to the lead at the negative

(—) end of capacitor C413.
Set your ohmmeter to the R X 1000 range.
Connect the positive test lead to the positive (+)

lead of capacitor C413. The ochmmeter should
indicate 5000 € or higher.

Connect the positive test lead to the indicated
lead of resistor R405. The ohmmeter should
indicate infinity.

Disconnect test leads from the circuit board.

CIRCUIT BOARD INSTALLATION

Refer to Pictorial 10-14 (Illustration Booklet, Page 38)
for the following steps.

(
(

)
)

Position the chassis as shown in the Pictorial.

Hook the hinge sleeves on the circuit board onto
the hinge bases on the chassis at DB, DC, DD,
and DE. Just start the sleeves on the bases at this
time. You will have to connect some wires to
the circuit board before you push the circuit
board down into place.

Connect the wires coming from harness BO8 to the
circuit board as follows:
()

)

Black wire to CH. GND (S-1).

( Violet wire to +90V (5-1).

Gray wire to —15V (S-1).

Connect the free end of the red wire coming
from hole AA onthe circuit board to CRT socket
lug 9 (S-1).

Connect the free end of the white-red wire com-
ing from hole BB on the circuit board to CRT
socket lug 11 (S-1).
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6-32 x 1/2" SCREW

2

SMALL PLASTIC
CABLE CLAMP r

#6 "D WASHER Dy

46 LOCKWASHER @

6-32 NUT

Detail 10-14A

( ) RefertoDetail 10-14A and secure the free end of
the delay line coming from the bottom delay
line clamp to the circuit board near resistor
R403. Use a #6 D" washer, a small plastic
cable clamp, and 6-32 X 1/2" hardware.

Connect the leads at the end of the delay line, where
you just installed the cable clamp, to the circuit board
as follows. Cut off any excess lead ends after you
solder the leads to the foil.

()
()

Either lead to hole A (S-1).
Remaining lead to hole B (S-1).

( ) RefertoDetail 10-14B and secure the free end of
the delay line coming from the top delay line
clamp to the circuit board near hole X. Use a
delay line ground clamp and 6-32 x 1/2"
hardware. Be sure this clamp is positioned
around the exposed shield wires. NOTE:
Tighten the hardware only until it is snug.

Use an ohmmeter to measure the resistance be-
tween the two leads at this end of the delay line.
You should measure approximately 200 ohms.
If they measure shorted. pull the leads out 1/2"
and check them again.

6-32 x 1/2" SCREW

A

DELAY LINE Q) #6 LOCKWASHER

GROUND CLAMP

N
Qﬁﬁ LOCKWASHER

Detail 10-14B

Connect the leads at the end of the delay line, where
you just installed the cable clamp, to the circuit board
as follows. Cut off any excess lead ends after yvou
solder the leads to the foil.

()
()

Either lead to hole X (S-1).

Remaining lead to hole Y (S-1).

Push the circuit board down into the chassis as
far as possible. Then secure the circuil board to
the chassis at DT. Use a 4-40 X 3/16" screw.

()

Loosen the hardware on the hinge base at DD.
Then position the spade lug, on the free end of
the black wire coming from the foil side of the
circuit board, under the screw and tighten the
hardware.

Route the free end of the 300 Q twin lead
through chassis hole DJ. Then connect the
socket on the end of this lead to vertical preamp
lug P302,
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VOLTAGE CHECKS

(
(

Connect the line cord to the proper AC outlet.

Be sure the VERTICAL DISPLAY switch on the
front panel is at Y1.

Turn the POWER switch to ON,

Connect your negative voltmeter test lead to the
chassis.

Touch your positive voltmeter lead to the CRT
socket lug 11, The voltage should be between 55
and 65 volts,

Connect your positive voltmeter lead to CRT
socket lug 9. The voltage should be between 55
and 65 volts.

e e E—

( ) Alternately connectyour positive voltmeter test
lead to CRT socket pins 9 and 11. While you are
doing this, adjust the Y1 POSITION control on
the front panel until the voltages are equal.

( ) Turn the Y1 POSITION control clockwise and
observe the voltage at CRT socket pin 9. If the
voltage decreases, interchange the delay line
wires at holes A and B. Then repeat this check.
The voltage should now increase.

NOTE: If the voltages are almost equal and are not
affected by the POSITION control, proceed to the
delay line check in the Operation Manual on Page 53.
Then return to this Manual.

( ) Turnthe POWER switch to OFF and disconnect
the line cord.

( ) Disconnect the voltmeter leads from the Oscil-
loscope.
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HORIZONTAL TIME BASE ASSEMBLY

OHMMETER TESTS

Refer to Pictorial 10-15 for the following steps.

( ) Position the horizontal time base assembly as
shown in the Pictorial. Then connect the nega-

tive cohmmeter lead to the time base panel.

Connect the positive test lead to the indicated test
points in the following chart.

TEST POINT METER RANGE RESISTANCE
PLUG PIN
() P701 1 R x 10 60 Q or higher
() 2 150 2 or higher
() 4 200  or higher
() 5 200 0 or higher
() 8 R x 1000 10 ki2 or higher

( ) Disconnect the test leads from the assembly.

INSTALLATION

Refer to Pictorial 10-16 (Illustration Booklet, Page 39)
for the following steps.

( ) Position the chassis as shown in the Pictorial.

() Temporarily remove the screw from the low
voltage circuit board at GS and loosen the
screws at GR. Then swing the low voltage cir-
cuit board open.

( ) Place the horizontal time base assembly in the
chassis as shown and start the sleeves on the
circuit board ontothe hinge bases at CB and CC.

() Push the assembly toward the front panel as far
as possible. Then secure the hinge bases on the
circuit board to the chassis at CR and CS. Use
two 6-32 X 1/4" screws.

( ) Reposition the LED that is connected to the
pushbutton switch assembly so the end of the
LED lines up with its hole in the front panel.

( ) Starta4-40 X 5/16" screw into each of the round
straps on each side of the circuit board.

Refer to Pictorial 10-17 (Illustration Booklet, Page 40)
for the following steps.

( ) Use control flat washers and control nuts to
secure controls R638, R700, R765, and R529 to
the front panel.

( ) Tighten the 4-40 screws in each ground strap.

[ ) Use an allen wrench to start 6-32 x 1/8"
setscrews in one large switch knob, three
medium control knobs (black), one medium
switch knob (black), one clear switch knob, one
small control knob (red), and one large control
knob (red).

( ) Install a medium control knob (black) on the
shaft of the DELAY TIME POSITION control.

() Turnthe shaft of the HORIZONTAL POSITION
control fully counterclockwise. Then install a
medium control knob (black) on the control.
Line up the knob pointer with the 7 o'clock
position before your tighten the setscrew.

{ ) Turn the shaft of the HOLD OFF control fully
clockwise (until it clicks). Then install a
medium control knob (black) on this control.
Line up the knob pointer with the B ENDS A
marking on the front panel before you tighten
the setscrew.

( ) Useplierstoturnthe larger shafts of the A AND
B TIME/CM switch and the TRIGGER SELECT
switches to their fully counterclockwise posi-
tion.

( ) Install a clear switch knob onto the largest shaft
of the A AND B TIME/CM switch. Line up the
knob pointer with the .2 SEC marking on the
front panel before you tighten the setscrew.
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() Install alarge switch knob on the shaft of the A
AND B TIME/CM switch. NOTE: When you
have the knob properly installed, it will lock
together with the clear switch knob and the
pointer will be at the .2 SEC marking on the
front panel. When you have it properly instal-
led, tighten the setscrew.

NOTE: When you perform the next step, push the red
knob onto the shaft of the control only until the bot-
tom edge of the knob is flush with the top of the black
knob already installed.

() Turnthe small shaft of the the VARIABLE con-
trol fully clockwise until it clicks. Place a small
spring on the shaft as shown. Then install a
large control knob (red) on this control. Line up
the knob pointer with the CAL marking on the
front panel before you tighten the setscrew.

( )} Check the three knobs you just installed for
proper operation as follows:

1. Turntheblack knob. The black knob and the
clear knob should both turn with a definite
detent action.

2. Pull out on the black knob and turn the
knob. The black knob should turn by itself.

3. Turnthered knob. The red knob should turn
by itself.

( ) Install amedium switch knob on the shaft of the
TRIGGER SELECT switch. Line up the knob
pointer with the + LINE marking on the front
panel before you tighten the setscrew.

( ) Turn the shaft of the LEVEL control fully coun-
terclockwise. Then install a small control knob
(red) on the shaft of this control. Line up the
knob pointer with the 7 o'clock position before
you tighten the setscrew.

Refer to Pictorial 10-18 (Illustration Booklet, Page 40)
for the following steps.

( ) Connect the 8-connector socket coming from
harness BO12 to plug P701 on the horizontal
circuit board.

( ) Connect the 6-connector socket coming from
harness BO11 to plug P702 on the horizontal
circuit board.

( ) Connect the free 3-connector socket on the end
of the two shielded cables to plug P503 on the
“A’ time base circuit board. Be sure the slots in
the socket face the nearby edge of the circuit
board.

( ) Refer to Detail 10-18A and install a female ter-
minal on the end of the white-green wire com-
ing from harness BO10. Then connect this ter-
minal to pin LINE on the ““A”" time base circuit
board.

1/4

THEN
SOLDER

Detail 10-18A

( ) Preparea 9’ small brown and a 9" white-brown
solid wire.

NOTE: Route the wires in the next two steps exactly as
shown.

( ) Connect the 9" small brown wire from hole AA
on the foil side of the horizontal circuit board
(S-1) to CRT socket lug 7 (S-1).

( ) Connectthe 9" white-brown wire from hole BB
on the foil side of the horizontal circuit board
(S-1) to CRT socket lug 6 (S-1).

( ) Preset the control on the A" time base circuit
board to the center of its rotation.

() Presetboth controls onthe "B time base circuit
board to the centers of their rotation.

( ) Presetall nine controls on the horizontal circuit
board to the centers of their rotation.

() Securethelow voltage circuit board to the chas-
sis at GS. Use a 6-32 x 1/4" screw. Then secure
the bracket to the chassis with the screw at GR.

[o] Y% W % 1 (INCHES) 2 3
RN B P P VR N P T
| LAAARLARLY | T T T T T T T T T T T T T Tt
0O % 1 (v 2 3 4 5 [ 7 8
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VOLTAGE CHECKS
( ) Connect the line cord to the proper AC outlet.

( ) Depress the EXT HORIZ pushbutton on the
front panel.

( ] Turn the POWER switch to ON.

( ) Connectyour negative voltmeter test lead to the
chassis.

() Touch the positive voltmeter lead to the source
(S) of transistor Q713. Then adjust the EX
HORIZ ZERO control for +1.75 volts.

( ) Setthe HORIZONTAL POSITION control to the
center of its rotation.

) Touch your positive voltmeter lead to CRT
socket lug 6. The voltage should be between 50
and 70 volts.

) Touch your positive voltmeter lead to the CRT
socket lug 7. The voltage should be between 50
and 70 volts.

) Alternately connect your positive voltmeter test
lead to CRT socket pins 6 and 7. While you are
doing this, adjust the HORIZONTAL POSI-
TION control on the front panel until the vol-
tages are equal.

) Turnthe POWER switch to OFF and disconnect
the line cord.

) Disconnect the voltmeter leads from the Oscil-
loscope.

BLANKING CIRCUIT BOARD

OHMMETER CHECKS
Refer to Pictorial 10-19 for the following steps.

( ) Position the blanking circuit board as shown in
the Pictorial. Then connect the negative ohm-
meter lead to the angle bracket at one corner of
the circuit board.

Connect the positive test lead to the indicated test
points in the following chart.

TEST POINT | METER RANGE RESISTANCE
PLUG | PIN

() P901 1 R x 1000 200 k2 or higher
() 2 200 k2 or higher
() 3 200 kf or higher.
() 4 INFINITY
() P02 1 200 k(2 or higher
() P903 2 3 k1 or higher
() 3 15 k(2 or higher
() 7 3 kQ or higher

BOARD

IAlir=

I =il
TILY 727010534
P902 P903

PICTORIAL 10-19

+
BLANKING
@u circult | ©
-

() Disconnectthetestleads from the circuit board.
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INSTALLATION

Refer to Pictorial 10-20 (Illustration Booklet, Page 41)
for the following steps.

()
()

Position the chassis as shown in the Pictorial.

Start the circuit board into the guides in the
sides of the circuit board mounting brackets.

Push the 4-connector socket (with the two green
wires) onto circuit board plug P902.

Push the 10-connector socket, coming from the
wire harness, onto circuit board plug P903.

Push the remaining 4-connector socket, coming
from the CRT socket, onto circuit board plug
Pgo1.

Slide the circuit board all the way down intothe
mounting brackets. Then secure the angle brac-
ket on the circuit board to the mounting bracket.
Use a 6-32 X 1/4" screw.

Turn the CRT BIAS control fully clockwise.

VOLTAGE CHECKS

()
()
()

()

Connect the line cord to the proper AC outlet.
Turn the POWER switch to ON.

Connect your negative voltmeter test lead to the
chassis.

Connect your positive voltmeter test lead to the
collector (c) of transistor Q906. You should
measure between 20 and 50 volts and the vol-
tage should change while you vary the setting
of the INTENSITY control on the front panel.

Set the INTENSITY control for an indication of
30 volts on the collector of QY06.

Look inside the CRT in the area of the CRT
socket, You sould be able to see some filament
glow.

Turn the POWER switch to OFF and disconnect
the line cord.

Disconnect your voltmeter leads from the Oscil-
loscope.

HIGH VOLTAGE CIRCUIT BOARD

OHMMETER CHECKS

()

() Setyour ohmmeter to the R x 1000 range.
Refer to Pictorial 10-21 for the following steps. ( ) Connect the positive test lead to the indicated
) ) o lead of resistor R201. The ohmmeter should
Position the high voltage circuit board as indicate 6000 Q or higher.
shown in the Pictorial. Then connect the nega-
tive ohmmeter lead to the metal transformer ( ) Setyour chmmeter to the R X 1 M range
shield. :
2mMQ 15MQ
N S \
‘>\ ) L ICTTER 3 S
g 3 N "
'r\ (7 C) — I
| | C205 .
o £
Wi o)/ W= SU
L JH e
o 3 / R201 =
[ — d /
60000

PICTORIAL 10-21
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( ) Connect the positive test lead to the indicated
lead of capacitor C205. The ohmmeter should
indicate 2 M) or higher.

( ) Connect the positive test lead to the indicated
lead of resistor R213. The ohmmeter should
indicate 15 MQ or higher.

( ) Disconnectthetestleads from the circuit board.

INSTALLATION

Refer to Pictorial 10-22 (Illustration Booklet, Page 42)
for the following steps.

( ) Position the chassis bottom-side-up as shown
in the Pictorial.

( ) Route the two wires, coming from the harness
BOS6, through the rubber grommet at HC in the
high voltage shield as shown.

( ) Startthe free end of the large black wire, coming
from the high voltage circuit board assembly,
through the rubber grommet at DH in the chas-
sis. Then start the edges of the circuit board into
the circuit board guides as shown. Be sure the
harness wires, the 2-wire cable, and the two
3-wire cables are between the circuit board and
the rear subpanel.

Connect the two wires coming from the harness BO6
to the circuit board as follows:

( ) White-red to hole +130 (S-1).

( ) Black to hole GND (S-1).

Connect the two wires coming from the 2-wire cable
to the circuit board as follows:

( ) Violet to hole F (8-1).

() Blueto hole G (S-1).

() Push the 3-connector socket that has the blue
wire onto transistor Q1 on the rear subpanel. Be
sure the slots in the side of the socket face away
from the subpanel.

( ) Push the 3-connector socket that has the brown
wire onto transistor Q2 on the rear subpanel. Be
sure the slots in the side of the socket face away
from the subpanel.

() Pushthehighvoltage circuit board assembly all
the way down into the chassis. Then use two
6-32 x 1/4" screws to secure the assembly to the
rear subpanel.

() Push the free ends of the orange and red wires,
coming from the high voltage circuit board,
through hole DK in the chassis.

Refer to Pictorial 10-23 (Illustration Booklet, Page 43)
for the following steps.

SPRING CONNECTOR

Detail 10-23A

( ) Loosen the screw in the angle bracket on the
blanking circuit board. Then slide the circuit
board part way out of the chassis.

Unplug the 4-connector socket plug P902 on the
blanking circuit board. Then refer to Detail 10-23A
and insert the spring connectors on the wires coming
through chassis hole DK into the socket as follows:

( ) Orange wire into hole 2.
( ] Red wire into hole 1.

( ) Reconnect the 4-connector socket back into
plug P902 on the blanking circuit board.

( ) Slide the blanking circuit board all the way
down into the chassis. Then tighten the screw
in the angle bracket.

e R e
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Detail 10-23B

( ) RefertoDetail 10-23B and install the PDA con-
nector on the end of the large black wire coming
through grommet DH in the chassis as follows:

1. Insert the end of the lead through the boot as
shown.

2. Solder the end of the lead to the metal clip.

3. After the connection cools, push the clip
into the boot until it locks into place.

( ) Push the PDA connector firmly into the PDA
socket on the side of the CRT as shown.

VOLTAGE CHECK
Refer to Pictorial 10-24 for the following steps.
() Connect the line cord to the proper AC outlet.

() Turn the POWER switch to ON,

-1500v
\

0 Oum_}

r__]{:%
),

PICTORIAL 10-24

( ) Connect your negative voltmeter lead to the
chassis.

( ) Set your voltmeter to measure —1500 vaolts.

NOTE: Keep the INTENSITY control on the front
panel at a low setting when you perform the following
steps. A bright dot on the CRT, if left too long, could
damage the CRT.

( ) Connect the positive voltmeter lead to the indi-
cated lead of resistor R213 on the high voltage
circuit board. Then adjust control R211 until
the voltmeter indicates —1500 volts.

( ) Observe the front of the CRT. You should now
have a trace on the screen.

( ) Turnthe POWER switch to OFF and disconnect
the line cord.

( ) Disconnect the test leads from the chassis.

This completes the “Initial Tests.” Proceed to "'Final

Assembly."”
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FINAL ASSEMBLY

HANDLE INSTALLATION

Refer to Pictorial 11-1 (Illustration Booklet, Page 44)
for the following steps.

2
( ) Refer to Detail 11-1A and install the top and K// g

bottom handle grips on the handle. Use three

<
~ SN
4-40 % 5/16" black flat head screws. e \/ Q({ I
A STOE Q@
( ) Refer to Detail 11-1B and install two 6-32 hex OF

. ) - PPED
spacers in each end of the handle. Be sure to - HANDLE I-?EiZSTPaACERS

install these from the outside of the handle.

Detail 11-1B
( ) Place the handle around the outside of the
cabinet as shown in the Pictorial.

4-40 x 5/16"
BLACK FLAT HEAD ToP

SCREW HANDLE
GRIP

Detail 11-1A
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DETENT

Detail 11-1C

Refer to Detail 11-1C and mount the handle and
a detent on each side of the cabinet. Be sure the
bosses on the detents are positioned in the holes
in the cabinet. Then install a #8 lockwasher, a
#8 flat washer (1/2" diameter), and 8-32 x 5/8"
screw, and a coil spring at each location.

Refer to the Pictorial and mount detent covers
on each side of the cabinet as shown. Use 6-32 x
3/16" flat head screws. Be sure the cutout in the
cover fits over the handle.

carefully inspect each of the four decorative
inserts. If any of them have a protective film
over the shiny side of the insert, carefully peel
away this film,

Carefully peel away the backing paper from the
decorative inserts. Then press the inserts in the
detent covers.

Refer to Detial 11-1D and mount a foot at each of
the four holes in the bottom of the cabinet. Use
#8 flat washers (3/8” diameter), and 4-40 x 3/8"
hardware.

#8 FLAT WASHER
/2" DA

=~ B-32 x 5/8"
QL. SCREW
erk

@ 4-40 NUT
|

@ #4 LOCKWASHER
|

| FOOT I

€5Y #8 FLAT WASHIR
13/8° DIA)

4-40 x 3/8" SCREW

Detail 11-1D
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CABINET INSTALLATION
Refer to Pictorial 11-2 for the following steps.

NOTE: If you are going to proceed directly to "'Calib-
ration"” in the Operation Manual, you may wish to
skip the next three steps until later.

( ] Position the chassis as shown in the Pictorial.
Then slide the cabinet onto the chassis. Be sure
the handle is toward the front of the chassis as
shown.

( ) Placea panel ring over the cord retainers on the
rear of the chassis and position it against the

e
| CABINET I
e @ PANEL
P () RING

BLUE AND —
WHITE LABEL O e TRUSS HEAD
SCREWS

6-32x3/8"

PICTORIAL 11-2

cabinet. Then secure the cabinet and the panel
ring to the chassis with a rear panel and six 6-32
X 3/8™ truss head screws.

NOTE: The blue and white label shows the Model
Number and Production Series Number of your kit.
Refer to these numbers in any correspondence you
have with the Heath Company about your kit.

( ) Carefully peel away the backing paper from the
blue and white label. Then press the label onto
the rear panel of your Oscilloscope in the area
shown in the Pictorial.
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CRT FRONT
BEZEL

PICTORIAL 11-3

Refer to Pictorial 11-3 for the following steps.

( ) Remove the protective paper, if any, from both
sides of the gray filter. Then place the filter
inside the large hole (dull side out) in the front
panel.

() Install the CRT front bezel in the front panel.
Push on the bezel until it snaps into place.

NOTE: If you choose not to use the gray filter, you can
easily remove it at any time.

TEST CABLE PREPARATION

In the following steps, you will prepare two test ca-
bles, Two sets of check off spaces are provided for this
purpose.

Refer to Pictorial 11-4 for the following steps.
() () Refer to Detail 11-4A (Illustration Booklet,

Page 44) and prepare the indicated end of the
cable assembly.

() () Push rubber insulators onto the inner lead
and the shield lead of the test cable.

TEST
CABLF

‘fz:‘;l = _ ) 4@

lLI RUBBIR BEND  SOLDER
11 INSULATOR TABS

\\\

\\\\\\\\x

PICTORIAL 11-4
() [ ) Solder an alligator clip to the inner lead.

() () Solderanalligatorclip tothe end of the shield
lead.

() () After the clips have cooled, bend the tabs
around the wire. Then slide the rubber in-
sulators over the alligator clips.

CALIBRATION TOOL

() RefertoPictorial 11-5 and push the metal blade
(#490-193) into the small end of the plastic nut
starter. Leave 1/4” of th3 blade exposed. Use this
tool during *'Calibration.”

This completes the assembly and initial testing of
your Oscilloscope. Proceed to ‘‘Calibration” in the
Operation Manual.

NUT STARTER

METAL

~ PICTORIAL 11-5
BLADE
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INSTRUCTIONS

® Please print all information requested.

® Be sure you list the correct HEATH part number exactly as
it appears in the parts list.

® |f you wish to prepay your order, mail this card and your
payment in an envelope. Be sure to include 10% (25¢
minimum, $3.50 maximum) for insurance, shipping and
handling. Michigan residents add 4% tax.

Total enclosed $
® |fyou prefer COD shipment, check the COD box and mail

INSTRUCTIONS

¢ Please print all information requested.

® Besureyou list the correct HEATH part number exacily as
it appears in the parts list.

® |f you wish to prepay your order, mail this card and your
payment in an envelope. Be sure to include 10% (25¢
minimum, $3.50 maximum) for insurance, shipping and
handling. Michigan residents add 4% tax.

Total enclosed $
e |[f you prefer COD shipment, check the COD box and mail

this form. coD [] this form. CcOD [
NAME NAME
ADDRESS ADDRESS
CITY cITY
STATE ZIP STATE 2P

The information requested in the next two lines is not required
when purchasing nonwarranty replacement parts, but it can
help us provide you with better products in the future.

The information requested in the next two lines is not required
when purchasing nonwarranty replacement parts, but it can
help us provide you with better products in the future.

Model # Invoice # Model # Invoice #
Date Location Date Location
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LIST HEATH ary PRICE TOTAL LIST HEATH ary PRICE TOTAL
PART NUMBER ) EACH PRICE PART NUMBER ) EACH PRICE

TOTAL FOR PARTS

TOTAL FOR PARTS

HANDLING AND SHIPPING

HANDLING AND SHIPPING

MICHIGAN RESIDENTS ADD 4% TAX
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TOTAL AMOUNT OF ORDER

TOTAL AMOUNT OF ORDER

HEATH COMPANY

BENTON HARBOR

MICHIGAN 49022

ATTN: PARTS REPLACEMENT

SEND TO:

Phone (Replacement parts only): 616 982-3571
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CUSTOMER SERVICE

REPLACEMENT PARTS

Please provide complete information when you request re-
placements from either the factory or Heath/Zenith Com-
puters and Electronics centers. Be certain to include the
HEATH part number exactly as it appears in the parts list.

ORDERING FROM THE FACTORY

Print all of the information requested on the parts order form
furnished with this product and mail it to Heath. For telephone
orders (parts only) dial 616 982-3571. If you are unable to
locate an order form, write us a letter or card including:

® Heath part number.

® Model number.

® Date of purchase.

® |ocation purchased or invoice number.

® Nature of the defect.

® Your payment or authorization for COD shipment of parts
not covered by warranty.

Mail letters to:  Heath Company

Benton Harbor

MI 49022

Attn: Parts Replacement

Retain original parts until you receive replacements.
Parts that should be returned to the factory will be listed
on your packing slip.

OBTAINING REPLACEMENTS FROM HEATH/ZENITH
COMPUTER AND ELECTRONICS CENTERS

For your convenience, “over the counter” replacement parts
are available from the Heath/Zenith Computer and Elec-
tronics centers listed in your catalog. Be sure to bring in
the original part and purchase invoice when you request a
warranty replacement from a Heath/Zenith Computer and
Electronics center.

TECHNICAL CONSULTATION

Need help with your kit? — Self-Service? — Construction?
— Operation? — Call or write for assistance. You'll find our
Technical Consultants eager to help with just about any tech-
nical 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.
® Anexact description of the difficulty.

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

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

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

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

Heath/Zenith Computer and Electronics 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 Heath/
Zenith Computers and Electronics 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.

e Date of purchase and invoice number.

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

e A brief description of the difficulty.

® Authorization to return your kit COD 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 televi-
sion picture tubes, as these are easily damaged in shipment.
Do not include the kit Manual.) Place the equipment in a strong
carton with at least THREE INCHES of resilient packing mate-
rial (shredded paper, excelsior, etc.) on all sides. Use addi-
tional 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 bet-
ween the two.

Seal the carton with reinforced gummed tape, tie it with a
strong cord, and mark it “Fragile” on at least two sides. Re-
member, the carrier will not accept liability for shipping dam-
age 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
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