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INTRODUCTION

The Heathkit Model 10-14 Laboratory Oscillo-
scope is a highly accurate and dependable instru-
ment which has a wide range of applications,
When properly assembled and calibrated, this
oscilloscope can be used to observe or measure
all types of electrical and electronic waveforms
within its listed specifications, from relatively
simple sine and square waves to complex pulse
and composite signals, The basie functions and
uses of this instrument are like those found in
other high quality oscillogscopes with high sensi-
tivity and wide frequency response,

The following professional features make the
Maodel 10-14 Oscilloscope cutstanding: Anaceu-
rately calibrated Volts/CM attenuator switch
and a variable Gain control; vertieal signal de-
lay sufficient to view the leading edge of a
waveform; triggered horizontal sweep circuits;
selection of the point on the wave-
form; calibrated Time/CM sweep selection in

HEATHWITE

18 steps, plus a variable multiplier; a display
magnifier that expands any two-centimeter por -
tion of a normal diaplay to full-screen size;
indicators to remind the user when the oseillo-
scope is operated in an uncalibrated mode;
provisions for use of external triggering sig-
nals and external horizontal deflection signal,

The power supply is designed so the Oscillp-
scopé can be operated from either a 105 to
125 wolt 50/60 cps or from a 210 to 250 volt
B0/B0 cps AC power source, Quick releage
fasteners permit easy removal of the cabinet,
and fan cooling keeps the Oscilloscope from
overheating, A push-button reset circuit breaker
provides overload protection,

NOTE: Refer to Page 5 of the Manual for com-
plete unpacking instructions, Use the "Kit Build-
ers CGuide” for information on parts identifi-
cation, tools, wiring, soldering, and step-by-
step assembly procedures,
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UNPACKING

The Oscilloscope packaging consists of the large
shipping carton, which contains smaller pack-
ages and a number of loose parts, Some of the
smaller packages have numbers 1 through 7
stamped on them, After these seven numbered
packages have been removed from the large
carton, the remaining parts will be considered
to be package #8,

Package #8 consists of items toolarge tofit into
the small packages, and those items used in a
number of the assembly sections, such as the
wire, The small packages remaining in packs
age #8 should be opened so these parts will be

accasgible when called for im one of the Parts
Lists,

HEAT I TY

INSTRUCTIONS

You will be directed to open each of these pack-
ages as thoy are needed, Each of the eight
assembly sections of the Mamoal econtzins iis
own Farts List and Step-By-Step instructions,
At the beginning of each Parts List vou will be
told which numbered package to open, You will
also be directed to remove the parts from pack-
age #8 that are required to complete that
aggembly section,

To avold intermixing parts, donot open any of the
parts packs until directed to do so at the be-
ginning of one of the Paris List, Anypart that is
packaged in an individual envelope with n part
number on it, should be placed back in its en=
velope after It is identified, until that part s
called for in a step,

Page B
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CIRCUIT BOARDS

This section of the Manual contains a separate
Parts List and separate Step-By-Step Assembly
inatructiona for cach of the five clroult boarda

to be assembled,

TRIGGER CIRCUIT BOARD

PARTS LIST #1

Unpack package #1 and check each part against
the following Parts List, The numbers in
paréntheges are keyed to the numbers in the

Parts Pictorial,

FPART PARTS DESCRIPTION PART PARTS DESCRIPTION
No, PerKit Nao, Per Kit

RESISTORS CAPACITORS

1/2 Watt Dise
(1) 1-3 1 100 0 (brown-black-brown) (3)21.5 1 20 upf

1-8 1 820 0 (gray-red-brown) 21-1 1 33 puf

1-14 1 3300 O (crange-orange-red) 21-16 1 Lol ufd

1-18 1 5600 Q1 (green-blue-red)

1-28 1 100 KD (browm .mack.ya]lllaw] GENERAL

1-121 1 120 KN (brown-red-yellow) (4 15 105 1 100 K0 tab mount control

1-27 1 130 K0 (brown-green-vellow) sy 494130 2 9-pin tube socket

1-28 1 220 KN (red-red-yellow) Bolder

1-37 1 2.2 megohm (red-red-green)

ITEMS FROM PACK #8

1 Watt B8-172-1 1 Trigger circuit board
(2) 1-5-1 1 22 K0 (red-red-orange) 597-308 1 Kit Builders Guide

1-58=1 1 12 KO (brown-red-orange) Be5-803 1 Manual

HEATHRITY
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STEP-BY-STEP ASSEMBLY

Before starting to assemble this kit, review the
elreuit board wiring and soldering instructions
in the Kit Builders Guide,

Use 1/2 watt resistors unless directed otherwise
in a step, All resistors will be called out by
only the registance value (in @, Kil, or megohms)

and colar code, Capacitors will be called out by
only the capacitance value and type,

When a clrcuit board is finished, set 1t aside
until it is ecalled for later in the assembly
Instructions,

Posgition the trigger circuit board (#85-172-1)
lettered side up as shovm in Pictorial 1-1,
Complete each step on the Pictorial,

START W

{ ) 5600 0 {groem-blise-redl,

[ )10 Ko {brown-black.yellowl,
{ V160 O (brovnm-black-brown),

{ ) B20 0 (gray-red-brownl,

i )18 Ko (brosm-gresn-vellowl,
{1 20 puf dise, ”

{ } 3300 0 (orange-orange-red),
§ ) 12K 1 walt (brown-red-arange)

{ | Solder all comnections wnd eyl off
exceas leads,

CONTINUE >

PRl .::-_ H 9 |' r 'ﬂ| Hfd: w'

{ V22 Kt | watt (red.red-orange),
Vj i | 220 Kf (red-red-yellow),
(133 puf dise,

{ V2.2 megolm (red-red-green),
{ 1120 KR (brown.rod-vellaw),

{ ) Bolder all connections and ol
off exeose leads,

FROCEED TO PICTORIAL 1-2

PICTORIAL 1-1



FoOlL 310K

CONTINUE <F

{ ) Install 9-pin tube socketeat V15
and V16,

FIMS PRESS THE
JOCKET DOWN
ECTIYE UNTIL IT SMAPS)

‘ iH PLACE.

are aoldered,

FINISH

PROCEED TO PAGE 10,

PICTORIAL 1-2
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HIGH VOLTAGE CIRCUIT BOARD
PARTS LIST #2 PART PARTS DESCRIPTION

No, Per Kit
Unpack package #2 and check each part against
the following Parts List, The numbers in par-  General (cont'd.]

entheses are keyed to the nummbers in the Parts(13)434-128 1 7-pin tube socket
Pictorial. 43-130 1 §-pin tube socket
400-3 1 Nut starter (see Page 3 of
BART PARTSE DESCRIFTION the Kit Bullders Guilde)
Fo. Pely ____ ITEMS FROM PACK #8
RESISTORS CAUTION: Pick up the high voltage tranaformer
only by its frame, Do not touch the leads, as
1/2 Watt they could break easily,

(1)1-1 2 47 © (yellow-violet-black) (14)51-134 1 High voltage transformer
1-8 i 1000 @ (brown-black-red) 86-143-1 1 High voltage circuit board
i-ég : 1503:5? [m-ﬂ'ﬂﬂl—l‘ﬂ;

= 10 brown-black-orange
1-25 1 47 Ef} (yellow-violet-orange) PARTS PICTORIAL
1-33 2 470 K0 (yellow-violet-yel-
low)
1 Watt
{2)1-1-1 1 470 0 (yellow-violet-brown)
1-34-1 1 1 megohm (brown-black-
green)

1-36-1 1 2,2 megohm (red-red-green)

1-37-1 1 3.3 megohm{orange-orange-
green)

1-40-1 2 10 megohm (brown-black-
blue)

2 Want

{3}1-10-2 1 47 Kn (yellow-violet-orange)
CAPACITORS
Dise

(4)21.14 1 001 ptd
21-90 3 D01 pfd 3 KV
21-116 4 J08 ufd 3 KV
21-31 1 J02 pid
Electrolytic

{5)25-138 i 20 uid 350 ¥
25-158 1 20 pid 450 V
GEMERAL

(8)10-17% 1 7.5 megohm tab mount control

(7)57-38 & Selenium rectifier

{B)207-18 1 3/8" plastic clamp

(9) 250 -89 1 6-32 x 3/8" screw

{10)252-3 1 £-32 nut
{11)254-1 i #8 lockwasher
(12)411-118 1 HV1T3 tube
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STEP-BY-STEP ASSEMBLY

Pogitlon the high wvoltage circuit board (#85-
143-1) lettered side up as shown in Pictorial
1-3, Complete each step on the Pictorial,

START

[!tw[ﬂtjh -hlack-
ETBERY, o=

{ } 10 KR (erown-black-orangel.

ROTE: Use the 3 KV capacitors oaly
when they are called for in & step,

{1 .008 ufd 3 KV dise,

{ ) .005 ufd 3 KV dise.

{ ) .02 urd dise,

() 008 aid 3 KY dise,

{ ) 10 megotim | watt (brown -black-
bluel,

{ | Bolder all connectlons and cut
off the excesa leads,

{ ) 10 megohm | watt (brown.back-
biluel,

— e ———— |

[ )22 megohm ] wait (red-red-
greenl,

e
{ ) 47 @ ivellow.viclet -lilack).

{ )} 47 R {yellow-vicdet-black],

{ ) 470 K0 (yellow-violet-yellow),

i ) Balder all eonmections and eut
off the excess leads,

PICTORIAL 1-3

[ ) 470 KR [yellow-violet-yellow),
{ )33 megohm 1 wait (orange-

CONTINUE T3>

orange-green,

[ ) .001 ufd 3 KV disc.
() .00% id 3 KV dise,
I

f V470 0 1 _wait (yellow=vialet-
brawm

{ ) Selenium rectfier (#57-38), Po-
sitipn the {:) end as shown,

{ ) Sslenium rectilier (#57-38), Po-
sition the (+) =nd as shown,

{ } Solder all connections and cut
off the excess leada,

e e e e
() 001 ufd 3 KV dise,
{ ) .001 ufd 3 KV dise,
_

{ )47 Kit 2 watt {yellow-wiolet-
orangel,

{ ) 1000 & (brown-black-redl,
{ b 1500 Bl (brown-green-red),

{ } 47 KR {yollow-violet -orangel.
{ ) ,001 uid diae,

{ ) Solder all comections asd cat
off the excess londs,

i

FPROCEED TO PICTORIAL 1-4



e s

SIAET . COLOR DOT

HOTE: Solder the ¢onmections af sach
part a3 it is jnstalled,

[ ) Tube HVITI, Use a 3/§" plas-
tie clamp, & 8-32 x 3/8" screw,
& #f lockwasher, and & 8-32 niat,
The lead pext to the color dot on
the tubs goss inio the marked
hale on the eireut board, Do not
overtighten the hardware, agihe
tube can be brokes,

CONTINUE <>

ROTE: When installing electrolytic
capacitora, Jtion the poaitive {«]
marked | into the positive ()
marked hole on e circult beard,

{ }20 pfd 450 V electrolytic (#25-

158), Note (+) marking,

{ ) High voltage traneformer (#51-

e -2 2R

{ } Solder both connections and et
off the excess leads,

i ) 7.9 megohm control (#10-178).
Soider all five connecilons,

{ | Install a T-pin tube socket at
VId,

{ ) 20 wld 350 V electrolytic (#25.
135), Mote {+) marking,

{ )} Check tosee that all connecticns
are soldered,

FINISH

PROCEED TO PAGE 13,

PICTORIAL 1-4
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LOW VOLTAGE

PARTS LIST #3

Unpack package #3 and check each part against
the following Parts List, The numbers in

parentheses are keyed to the numbers in the
Parts Pletorial,

PART PARTS DESCRIPTION

No, FPerkit

RESISTORS

1/2 Watt

(1)1-8 3 1000 2 (brown-black-red)

1=21 1 15 Kfl (brown-green-orange)

1-22 1 22 K (red-red-orange)

1-24 2 33 K (orange-orange-
orange)

1-47 1 56 KN (green-blue-orange)

1-60 1 68 K (blue-gray-orinse)

1-26 1 100 KN (brown-black-
yellow)

1-121 1 120 KN (brown-red-yellow)

1-33 1 470 KO (vellow-violet-
yellow)

1.68 2 820 KN (gray-red-yellow)
1-35 b 1 megohm (brown-black-
green)

Pracision

(2)2-40 2 68,38 KO
2-00 1 80 KD
2=11 1 100 B
2-102 1 198 Kf
2-138 1 400 ED
CAPACITORS

{3)21-31 1 L2 pfd dise

{4)25-135 3 20 pfd 350 V electrolytic

CIRCUIT BOARD

PART PARTS DESCRIPTION
Mo, Por Kit
GENERAL
(5)10-38 1 10 K tab mount control
(B)434-120 1 T-pin tube socket
434-130 1 9-pin tube socket
(M 434-140 4 12 -pin tube socket

ITEM FROM PACK #8
B5-144-1 1 Low woltage eircuit board

PARTS PICTORIAL

&

%4
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STEP-BY-STEP ASSEMBLY

Only a portion of the low voltage eireult board
i shown in each of the next two Pictorials
because of the large size of the eircuit board,
A small drawing at the top of each Pictorial
shows the area of the circuit board to be
assembled,

Position the low voltage circuit board (#85-
144-1) lettered side up as shown In Pictorial
1-5. Complete each step oa the Pictorial,

SsTART @

) 02 wid dise,
{ ) 100 KN (brown.black-yellow), t il

{ 3 1000 0 (brown-hlack-redl,
() 470 E0 {yellow.viglet-yellow).

} 18 Kt (beown-gresn-orange).

{ ) 1000 @ Thrown-Black-red),

{ ) Solder all ¢onpections and cut off
oxcons lesds,

PICTORIAL 1-5

The steps periormed in
Pietorial 1-5 are in this
area of the eireuli board.

FES-144-1

CONTINUE <>

() 1000 0 (brow-black-red),

{ 1 1 megohm (brown-black-green),

{ } 400 K} précision,

i ) 68 K (blue=-gray-orange),

i 1 1 megohm (brown-bDlack-greoen),

{ )} Solder all connections and eut
off excess leads,

FROCEED TO PICTORIAL 1-8



- s s

w0 The stepe performed in
== Pictorial 1-6 are I this
area of the circult board,

#B5-144 -1

START @

} 1 megohs (brown-bleck-green),

{ | 33 KN [orange-orange-orangel,
1 13 KD l(orange-ocrange-orangel,
1 1 megohm (brown-black-green),

{ )} BE,38 KN precision,

1

[ ) Balder all commeriions smd cut off
excess leads,

{ } Boldar all comnections amd oul
off excess leads,

FROCEED TO PICTORIAL 1-7

PICTORIAL 1-6
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START @

part as it is instaliled,

[ ) Install 12-pin tube sockets at
Y17, V14, V10, and V20, Bend
the Jugs against the foil fo hold
the socketm in place while sol-

dering.

{ ) Install & 7-pin tube pocket st
VIl,

lI

{ ] Install & B-pin iube socket at

{ } 10 Kl contral (#10-38), Solder
1 §

NOTE: Sclder the connections of each

CONTINUE<_*>

PICTORIAL 1-T

( ) 20 uid 350 Vv eleciralytic, Note
E [+} may s s
[ ) 30 urd 350 V elecirolytic. Mole
i-] marking,

i [20: pid 353 V electrolytis, Mote
+ ing

{ | Check toses that all connactions

FINISH

PROCEED TO PAGE 17
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VERTICAL CIRCUIT BOARD

PARTS LIST ¥4

Unpark package #4 and check each part against
the following Parts List, The numbers in
parentheses are keyed to the mumbers in the

Partz Pictorial.

PART PARTS
Ha, Per Kit

DESCRIPTION

RESISTORS

1/2 Watt
(1)1-1 1

15

1-8

1-21

1-27

s D T R

2]

1-29

1 Watt

(2) 1-56-1 2
1-26=1 2
1=T=1 2

Other Resistors
{3)1-22-2 2

(4)3-1-5 2

CAPACITORS
(6)20-102 1
(6) 21-31 3

GEMERAL
(T 10-135 1
10-181 1
(6)40-732 2
(8)412-11 1
(10} 434-120 2
434.130 4

47 N (yellow-violet-black)

280 £ 5% (orange-blue-browrn)

1000 2 (brown-black-red)
15 K (brown-green-orange)
150 KRt {browm-green-
vellow)

290 K2 (red-red-vellow)

1200 (brown-red-rod)
16 K& (brown-green-orange)
47 KQ(yellow-violet-orange)

12 K 2 waft
(brown-red-orange)
2500 £ 7 watt wire.wound

100 puf mica
L02 ufd dise

600 1 tab mount control
2 megohm tab mount control
Driver peaking coil

ME-2 neon lamp

7 =pin tube soclkat

f-pin tube socket

PART PARTS

DESC RIPTION

ITEMS FROM PACK =8

Vertical circuit board
Length yellow hookup wire

PARTS PICTORIAL

s
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STEP-BY-STEP ASSEMBLY

Only a portion of the wvertical circuit board is
shown in each of the next two Pletorials be-
cause of the large size of the circult board,
A sgmall drawing at the top of each Pictorial

shows the area of the clrcuit board to be

ngsembled,

Position the vertical clrcuit board (#85-140-1)
lettered side up as showm in Pictorial 1-8,
Complete each step on the Pictorial, !

START W

{ 115 ER ] watt (browm-green-
arange).

{ § 4T @ {yellow-viclet -blackl,
[ 1380 @ [orange-blue-brown) 5%,
{ 1 1200 0 | watt (browm-red-red),

i )47 Q (vellow-vialet-Black),
() 1000 @ (brown-black-rad),

{ )12 EN 2 walt (rowh-red-
orange),

{ ) 2800 @ 7 watt, Position the re-
sistor over the cutline oo the
circuit board,

{ ) Bolder all connections and cut
aff excesas leads,

PICTORIAL 1-8

1 The steps performed in

Pictorial 1-8 are in this
pres of the clrouit board,

#8140

conTINuE P

[ ) 47 @ {yellow-viclet-black),

orangel.

{ ) 100 upf mics,

_ : . l‘ﬁ- ) 47 @ (yellow-vislet-black),
1 - o

{ ) Bolder all conmections and cuf
off excess leads,

PROCEED TO PICTORIAL 1-9
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START 4

{ ) 02 pid dles,
=
{ )18 KN (brown-green-orangel.

{ ) 230 KN (red-red-yellowl,

{ ] &7 2 {gellow-wiolel-black),

i} 470 (yellow.violet-black),

() 47 0 (yellow-violet-black),
[ )47 K0 | watt (yellow-violet-

orangel.
{ )47 8 (vellow-violet-blsck,

—_— = - ———— —— — — ———
{ ) 47 0 [yellow-violet-Black),

{ )} Balder all connectiong and et
off excess leada,

" 485 140 -1

| —The steps perforsmed in
Pietorial 1-0 are in this
ared of (he cireuil board.

[ /]

CONTINUE <>

1,02 pid disc,

[ ) 220 KO (redered-yellow],

= -
[ )18 En ] watt (wown-green-
arangel,

[ ) 160 KR (brown-graon-yellow),
[ ) 380 £ (orange-blue-brown) E‘l-.l

{ ) 47 § (yellow-violet-black),

L — resistor over the outline on

PICTORIAL 1-9

{ )47 2 (yellow-wiolet-black),

{ ) 1200 @ | watt (brown.red.red),

b} 1000 0 (brown-hlack-red],

{ 113 K0 2 wall (browh-red-or-
Engel.

|

|

{ ) 2500 @ wire-wommd, Position the

the circuit board,

{ )} Salder all fonnections and cut
oll oxcesn leadas,

FROCEED TO PICTORIAL 1-10
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part or wire as {f 18 installed, Cut
off the sxcesn loada of the peon lamp
only,

{ ) Instal) 9-pin tube sockets at V1,
¥4, Vi, and V§,

{ ) Install T-pin tube sockets at V2

-
3

{ } 2 megohtn contral (#10.181),
Salder all five connectiona,

{ ) 800 0 control (#10-135), Bol-
der all Nive connections,

NOTE: When & wire is onlled for in
a step, oot the specilied lengib
from the yellow hookup wire, Then
remiee 1/4" of insulation from each
end of the wire,

l

NOTE: Solder the conmections of each

CONTINUE LF

{ ) 3-4/4" wire between holes X
amil Y,

PICTORIAL 1-10

{ } NE.2 heon lamp,

( § 4 wire botween holes U and

{ )} Oheck topes thal all connectiona
are soldered, and the extess
leads of the neon lamp Lre ewl
aff,

FINISH

FROCEED TO PAGE 11.
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HORIZONTAL CIRCUIT BOARD

PARTS LIST *5

Unpack package #5 and check each parts against
the following Partz List, The numbers in
parentheses are keyed to the numbers In the

Parts Pictorial.

PART PARTS DESCRIPTION

Nao., Per Kit
RESISTORS
1/2 Watt
(1) 1-1 13 47 0 (yellow-violet-black)
1-3 4 100 §1 (brown-black-brown)
1-52 1 680 11 5% (blue-gray-brown)
1-18 1 4700 0 (vellow-vioclet-red)
1-118 1 €200 O 5% (blue-red-red)
1-23 1 27 KO (red-violet-orange)
1-24 1 33 K2 (orange-orange-
arange)
1-67 1 39 KO (orange-white-
orange)
1-28 2 47 K (yellow-viclet-orange)
1-28 1 100 K (hrown-black-yellow)
1-27 1 150 KO (brown-green-
vellow)
1-31 1 330 KN {orange-orange-
yellow)
1-33 i 470 K2 (vellow-violet-
yellow)
1-36 1 1.5 megohm (brown-green-
green)
1-38 1 3.3 megohm (orange-orange-
green)
1 Watt
{2}1-2-1 1 1000 0 (brown-black-red)
1-28-1 1 B800 § (blue-gray-red)
1-27=1 2 33 KN (orange-orange-
arange)
1-7-1 1 47 KN (yellow-violet-orange)
1-28-1 1 100 KL (brown-black-yellow)
2 Wott
(3)1-3-2 1 10 KN (brown-black-orange)
1-4.2 3 15 K1 (brown-green-orange)

PART PARTS DESCRIPTION
_Na, Per Kit
CAPACITORS
Disc
(4)21-78 1 5 putf
21-14 1 001 pid
21-31 1 02 ufd
Trimmer
(5) 31-13 1 3.12 ppt
GEMERAL
(6) 10-135 1 500 @ tab mount control
10-178 1 2000 7 tab mount control
10-185 1 100 Ef tab mount control
(T 412-11 1 NE-2 nean lamp
(843 -73 1 Single-hole insulator
(B 434-120 1 T-pin tube socket
434-130 k| Hopin tube socket

ITEM FROM PACK #8

#5-141.2

1

Horizontal circuit board

PARTS PICTORIAL
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STEP-BY-STEP ASSEMBLY

Only a portion of the horizontal ecircuit board
iz shown in each of the nex two Pictorlals
because of the large size of the circuit board,
A small drawing at the top of each Pictorial
shows the area of the cireuit board to be
assembled,

Position the horizontal eireult board (#85-141-2)
lettered side up as shown in Pictorial 1-11, Com-
plete each step on the Pictorial,
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.

START

| 4T 1 (vellow-vinlet-black|,

b33 KO 1 wall (orenge-Orange-
orangel.

47 7 (pellow-vinlet-black),
) 330 K& (orange-orange-yellow),

—

47 KD 1 wait (yellow.winiet-
orangel,

j 1000 £ 1 wait (browm-black-
rod],

} L5 megohm (brown-green-
groani,

| Golder all eennections and cut
off excess leads,

| 4%0 K (yellow-violat-yallowl,
V000 ufd dise,

) 47 @ (vellow—violet-black],

) A7 1 (yellow-violet-black),

} 100 0 (brown-black-hrown),

b 100 0 (brovwn-black-brown),

} Boldir all connections and cut
off axcedn leadsa,

The steps performed in
Pictorial 1-11 are in ihis

,..--"""" area of the circuil board.

#85-141 -2

CONTINUE 1>

[ 1§33 KR L wall (orange-orange-
orangel,

[ 3470 (vellow-violet-blaok),

{ )} 33 Kfl (orangs-orange-orange),
{ } 47 0 (yellow=vialelblackl,
{147 @ (yellow-violet-black),

P) 10 KN 2 walt (brown-black-
orange).

( ) AT00 @@ {ypellow-violet-red,
[ )39 KT {orange-while_orange],

[ ) Solder all comneciiong and cut
aff exceas leads,

[} 47 @ (vellow-violet-black),
i) B200 0 (ue-red-red) 5%,

{ }100 K } watt {brown-bisck- |
vellow),

( )& @t 5% (blue-gray-brown).
{ J1ip 0 2 wall (hrown-grean-

orange).

{ | Sclder all conméctllons amd cul

off excess leads,

FROCEED TO PICTORIAL 1-13
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START W

The stepa performed in
Pictorial 1-12 are in this
aren of the circult board,

LR |
!

1'.-.'._._.
! """T‘——— SB5-141 -2

i ) 47 O (yellow-wiolet-black),

{ ) BBOD O ) wait (blue-gray-redl.

[ 147 K0 (yellpw-vialet-orangel.
{147 P {yellow.viclet-blackl,

{ |} Bcider ull conséctions and ool
off excess leads,

CONTINUE <>

PICTORIAL 1-12

{ 150 ER (twrows-grem-yellow),

[ )47 KR {yellow-winlet-crange),

() 100 ER (browm.black-yellow),

{127 KN (red-viglet-oranga),

|

1 47 0 [yellow-violet -tlack),

{ 147 @ [yellow.violet-black),

{ ¥15 Ef 2 watt (brown-green-

orange),

‘ 1 L2 HN dise,

{ 115 K2 2 wall (brows-green-

{

arange),

I Solder all connections and cut
off excean leads,

PROCEED TO PICTORIAL 1-13
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START @

HOTE | Bolder the connec thons of eaah
part or wire &8 il is installad, Cyt
off the encess leads of the neon lamp
and wires only,

{ § Inatall a T-pin tube sockel at

W14,
— = j

{ ) Insisll G-pin tube sockets atibhs
seven other tube socket loca-
tions, NOTE: Do not salder the
center pln(marked D on foll side
of tube gocket V14 at this time,
It will b&é soldered later,

I

{ ) 1-1/8" wiré hetwean holes AR
and AS,

i) 100 KD oostrol (#10-188), Solder
all five connections,

i 1 2 wire betwesn holes AE and

|=

i ) NE.2 neon laemip,

() 1-3/8" wire between holes AR
and AC,

[ } 2" wire between holes 5 and T,

) 2000 O controd (#10-178), Solder
all five connections,

} 500 & contral (#10-135), Solder
all five comnnactions,

PICTORIAL 1-13

CONTINUE {_>

FOTE: The next two parts aré in-
stalled on the foll side of the clr-
cult board,

[ ) Cut 1/8" off the indicated lug
o trimmer capacior FIl-13,
Install the trimmer between foils
A and B. Position the "7 of
thie trimmer &8 shown, Solder
the trimmer hags directlytothe
foll. Be sure the trimmer lugs
do not touch any other folls,

CEUT OFF WOTL PORITION
1.-.‘,..‘ oF “¥*

{ ) Install u single hole insulatar &
Dicenter pin of tube socket V141,
Poaitlom the insulator as shown,
Spider the insmilator EsoURLINE
foot directly to the foil and tube
Bockat pin,

{ )} Check toses that all connections

are soldered,

FINISH
PROCEED TO PAGE 27
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FRONT AND REAR PANELS

This section of the Manual contains the Parts
List and Step-By-Step Assembly instructions
for the assembly and wiring of the front and
rear panels,

PARTS LIST #6

Unpack package #8 and check each part against
the following Parts List, The numbera in
parentheses are keyed to the nombers in the

Parts Pictorial (fold-out from Page 28).

PART PARTS DESCRIPTION PART PARTS DESCRIPTION
No, Per Kit Mo, Per Kit
RESISTORS 1 Watt
(2) 1-36-1 1 2.2 megohm (red=red-green)
1/2 Wott 1-42-1 1 5.6 maﬂm {;r&m—hlﬁ:—
(1)1-3 4 100 0 (brown-black-brown) green)

1-19 1 8800 Q (blue-gray-red)

1-60 2 88 K0 (blue-gray-orange)

1-28 2 100 K& (brown-black- Precision
vellow) (3)2-207 1 10,1 K0

1-27 | 160 Ef} (brown-grean- 2=11 1 100 KO
vellow) 2.208 1 111 K0

1-30 1 270 K (red-violet- 2-54 3 200 K
yellow) 2.211 1 333 Ko

1-31 1 330 K1 (orange-orange- 2-78 2 500 KR
yellow) 2-212 1 TH0D K

1-33 1 470 KO (yellow-violet- 2-123 2 B0D KR
yellow) 2.51 1 800 KN

1-35 3 1 megohm (brown-black- 2-210 1 880 KN
green) 2-14 3 1 megohm

1-38 1 3,3 megohm (orange-orange- 2=55 1 2 megohm
green) 2-80 1 5 megohm

HEATIHTIT? Page 27
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PART PARTS DESCRIPTION
No, Per Kit

CAPACITORS
Mica

(4)20-101 1 47 ppt
20-110 1 TS ppf
20-102 1 100 puf
20-105 1 180 ppt
20-126 1 255 ppt

(5)20=17 1 1000 puf 1%
Disc

(8)21-33 1 43 puf
21-14 1 L0001 puid
21-36 1 J002 ufd
21-16 1 L1 utd
21-11 i J02 pfd
Tubular

(T23-101 1 JO16 uid 3 KV
23-47 1 L1 pfd
Resin

(8)27-53 1 01 ufd 1%
27-52 1 J ptd 1%
27-34 1 .2 uid
27-51 1 1 ptd 1%

PART PARTS DESCRIPTION
Hﬂi F‘!'r m'l
Trimmer
{9)31-44 3 1.5-T ppt
31-45 2 3-12 put
31-10 5 4.5-25 ppf
CONTROLS
(10)10-58 2 100 KO tab mount
{11)10-55 3 100 En2
10=-176 1 s00 En
10-177 1 1 megohm
(12)12-T0 1 100 Kn/500 K dual
18-08 1 50 @ w/SPST switch
15-98 1 500 0 w/DPST switch
SWITCHES
(13)60-24 2 SPST rocker (2 lugs)
80-25 1 DPDT rocker (6 lugs)
60-28 1 TPDT rocker (8 lugs)
(14) 63-412 1 3-position 1-wafer rotary
B3-414 1 3.position 2-waler
rotary w/control
83-415 1 4-position 2-waler
rotary w/dual control
63-413 1 G-position J-wafer rotary
63-418 1 S-position 4-wafer rotary

PICTORIAL 2~-10
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PART PARTS DESCRIPTION PART PARTS DESCRIPTION

‘No,  PerKit No,  PerKit B PARTS PICTORIAL
INSULATORS-CLAMPS-TERMINAL 5TRIPS #6 Hardware (cont’d.)
(156) 75-17 8 Binding post base insulator (32)254-1 13 #8 lockwasher
(16) 207-4 1 1/4" plastic cable clamp  (33)255-3 B #6 x 3/B" spacer
207-19 1 5/16" plastic ecable clamp (34)259-1 8 #6 solder lug
{17) 255-58 2 Phenolic tapped insulator  (35)427-3 7 6-32 binding post base
Eg?l 11;1 -T13 1 Single-hole insulatar
1-14 2 2_-lug terminal strip
431-10 2 3.-lug terminal stri #8 Hardware
o daian 4 (36)260-137 2 8-32 x 3/8" screw
GENERAL (37)262-4 2 B8-32 nut
(20) 2049 1 Angle bracket {3-3]2 54-2 2 #8 lockwasher
(21)204-689 1 Long L bracket
343-7 1 Small coaxial eable Other Hardware
451 1 Flat braid (30)252-7 11 3/8-32 control nut
(22)412-36 4 NE-2E neon lamp (e0)252-32 4 Push-on nut
420-36 1 Fan assembly (41) 264-5 3 3/8" control lockwasher
(23)438-5 1 Coaxial connector (42)465-33 2 3/8-32 double bushing
(24)413-10 1 Red léns
413-11 3 Clear lens ITEMS FROM PACK #8
34413 1 Large blue hookup wire
ROWARE
HA 344-50 1 Black hookup wire oo
i 344-51 1 Brown hookup wire i 1
dware 344-53 1 Orange hookup wire ] ;
(25)250-273 4 4-40 x 3/8" serow 9458 1 Ciraie: Bichug wive -
(28) 252-2 4 4-40 mut ' = i
344-59 1 White hookup wire i r Y i
(27)254-9 4 #4 lockwasher 9481 " Sleeving I ] 1
(43)203-435 1 Front subpanel : e '

(28) 250-56 &
(28) 250-26 12
(30) 252-3 18
(31)253-45 3

6-32 x 1/4" screw
6-32 x 5/8" scrow
6-32 nut

5/32" ID flat washer
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STEP-BY-STEP ASSEMBLY

Bince the drawings in the Manual may be slightly
distorted to show all the parts clearly, it might
be helpful to lock at the Chassis Photoa (Page
134) from time-to-time to see the actual posi-
tioning of wires and components,

NOTE: The fromt panel switches are easier to
wire if they are temporarily mounted in one
of the holes of the front subpanel witha 3/8-32
control nut, Positlon each switch as shown in
the Pictorial, After a switch is completed, re-
mave it from the front subpanel and get it aside
umtil it is called for later,

WIRING SWITCH AA (#63-414)
Refer to Pictorial 2-1 for the following steps.

NOTE: To make it easier to locate the lugs,
each lug location (hole) of the rotary switches
will be given a number, even though every hole
doos not have a lug,

{ ) Place a 3/8" length of sleeving on one lead
and a 1" length of sleeving on the other lead
of a 200 Ki! precision resistor, Connect the
lead with the 1" length of sleeving to lug 10
of the rear wafer (NB), and connect the other
lead to lug 3 of the cantrol (NS),

PICTORIAL 2-1

{ ) Connect an 800 KO precision resistor be-
tween lugs 10 (8-2) and 12 (NB) of the rear
waler,

NOTE: Use small hookup wire of the color called
out in the step unless large red or large blue
wire is specified, In steps calling for only one
end of a wire to be connected, the other end of
the wire will be left free to be connected later,

¥ you wish, the following lengthe of hookup wire
may be prepared ahead of time, To prepare a
wire, cut it to the gpecified length: then remove
1/4" of insulation from each end, The wire
lengths are listed in the order in which they
will be used,

{ ) Prepare the following lengthe of hookup wire:

COLOR LENGTH
White 4.1 /2"
Yellow 8-1/2"
Yellow 1-1/28"
Yellow 2.1/3"
Yellow 4.1/4"
Black 2.1/2"
NOTE: It is wvery important that all compo-

nents and wires be positioned as shown in the
Pictorials,

{ ) Connect one end of a 4-1,/2" white wire to
10 of the front wafer (5=1).

{ ) Connect one end of a 5-1,/2" yellow wire to
lug 11 of the front wafer (S-1),

{ ) Connect one end of a 1-1/2" yellow wire
from lug 2 of the control (S-1) to lug 3 on
the front wafer (8-1).

{ } Connect one end of a 2-1,/2" yellow wire to
lug 1 of the control (S-1),

Refer to Pictorial 2-2 for the following steps,

{ )} Turn the switch 180 degrees to the posgition
shown,
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( ) Connect one end of a 4-1,/4" yellow wire to
lug 6 of the front wafer (8-1),

( ) Pass one lead of an 800 KN precision re-
sistor through lug 6 of the rear wafer (N3S)
to lug 5 of the front wafer (5-1).Connect the
other lead to lug 4 of the rear wafer (NS),
Be sure to position the body of the resistor
as shown between the rear wafer of the
switch and the control,

{ ) Refer toDetail 2-2A, and preparea resistor-
capacitor combination, Use a 200 KO pre-
cizion resistor and a 3.3 puf dise ca-

{ ) Cut one lead of this resistor-capacitor
combination to 1/4", Connect this 1/4' lead
to lug 4 of the rear wafer (NS). The other
lead will be conneeted later,

{ ) Refer to Detail 2-2B, and bend the lugs of
a 1,5-T puf trimmer capacitor (#31-44) as
shown, Use care in bending the lugs, as the
trimmer can be broken,

-
L1408

Detail 2-28

NOTE: It is much sasier to mount atrimmer on
a switch, as in the following step, if the lugs
of the switch are soldered first, Then salder
the trimmer to the switch lugs, This will also
insure good solder connections of any com-
ponent leads already conmected to these lugs,

{ )} Connect this trimmer between lugs 4 (5-3)
and 6 (S8-3) of the rear wafer, See the inset
drawing on the Pictorial, NOTE: Where a
wire passes through a connection and then
goes to anotheér point (as at lug 8) it will
count &5 two wires, ono entering amnd one
leaving the connection,

INSET PICTORIAL 2-2

{ ) Place a 1" length of sleeving on one lead of
a 100 @1 {(brown-black-brown) resistor, Con-
nect this lead to lug 9 of the rear wafer
(8-1). The other lead will be connected later,

{ ) Place a 1" length of sleeving on one lead
of 2 100 0 (brown-black-brown) rezistor,
Connect this lead to lug 7 of the rear wafer
{8-1), The other lead will be connected later,

{ ) Cut one lead of a 88 KN (blue-gray-orange)
resistor to 1,/2", Conneet this lead to lug 8
of the front wafer (8-1), The other lead will
be connected later,

{ ) Connect one end of a 2-1/2" black wire to
lug 3 of the control (8-2).

This completes the wiring to this switch, All
connections except Ing 12 of the rear wafer
should be soldered,
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PICTORIAL 2-3

WIRING SWITCH AB (#63-4135)
Refer to Pictorial 2.3 for the following steps,

{ ) Connect a 500 KD precigion resistor from
lug 10 of the fromt wafer (5-1) to lug 10 of
the rear wafer (8-1).

{ ) Conmeect a 200 KO precision resistor from
lug 11 of the fromt wafer (8-1) to lug 11 of
the rear wafer (8-1),

( ) Connect a 100 K precision resistor from
lug 12 of the rear wafer (NS) to lug 12 of
the front wafer (S-1).

{ )} Cut cne lead of a 88 KN (blue-gray-orange)
resistor to 1/2", Connect this lead to Jug 2
of the front wafer (8-1), The other lead will
bﬂ m“ﬂ‘:tﬂﬁ llt-Erq

{ ) Prepare thefollowing lengths of hookup wire:

COLOR LENGTH
Yellow 1-3/4"
Yellow 1--3;"'4“
White 5.1/2"
Yellow 2-1/2"
Brown g.3/4"

)

( )} Connect a 1-3/4" yellow wire from lug 2
of the front control (8-1) to lug 12 of the
rear wafer (5-2),

{ ) Conneet a 1-3/4" vellow wire from lug 1
of the rear control (8-1) to lug 3 of the
rear wafer (8-1),

Refer to Plctorial 2-4 for the following stepa.

{ ) Turn the switch 180 degrees to the position
shown,

{ )} Connect a 5 megohm precision registor from
lug 4 of the front wafer (N5) to lug 4 of the
rear wafer (3-1),

{ ) Connect a 2 megohm precision resistor
from lug 5 on the [ront wafer (NS} to lug 5
gn the rear wafer (8-1),

{ ) Connect a2 1 megohm precision registor
from lug 8 of the front waler (8-1) to lug 6
of the rear water (MNS),

{ ) Connect one end of a 5-1/2" white wireto lug
5 of the front wafer (3-2).

REAR COWTROL

PICTORIAL 2-4
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{ ) Connect a 2-1/2" yellow wire from lug 2 of
the rear control (8-1) to lug 6 of the rear
waler (8-2).

{ ) Connect a 1" bare wire (a cutoff resistor
lead) Irom lug 9 of the rear wafer (5-1) to
Iug 1 of the froot control (5-1).

{ ) Connect one end of a 2-3/4" brown wire to
lug 8 of the rear wafer (8-1).

This completes the wiring of this switch, All
connections except lug 4 of the front wafer and
lug 2 of the rear wafer should be soldered,

WIRING SWITCH AC (#63-413)
Refer to Pictorial 2.8 for the following steps,

{ ) Refer to Detail 2-8A, and prepars a mics
capacitor and trimmer capacitor combina-
tlon, Use a 75 pufl mica capacitor and a
4.5-25 ppf trimmer capacitor (#31-10).
Position the mica capacitor as shown so
it will not short across the lugs of the
trimmer capacilor, Do not eut off the
excess mica capaeitor leads at this time,

Detail 2-5A

{ ) Connect this capacitor combination from lug
10 of the middle wafer (S-1) to lug 10 of
the front wafer (8-1).

{ ) Connect a 3,3 megohm (orange-orange-

green) resistor between lugs 10 (S-1) and
12 (NS) of the rear wafer,

( )} Prepare the following lengths of hookup wire:

COLOR LENGTH
White 5-3/4"
Black ™
Yellow g-1/2"
Yellow T-1/2"
Brown 3-3/4"

PICTORIAL 2-5

{( ) Conmect a 1 pid 1% resin capacitor from
lug 1 of the front wafer (S-1) to lug 1 of
the middle wafer (8-1),

{ ) Conmect a ,1 pid 1% resin capacitor from
lug 2 of the front wafer (8-1) to lug 2 of
the middle wafer (8-1).

{ ) Connect a .01 ufd 1% resin capacitor from
lug 3 of the front wafer (8-1) to lug 3 of the
middle wafer (8<1],

( ) Connect a ,2 ufd resin capacitor from lug 1
of the rear wafer (5-1) to the shield (5-1).

[ ) Conmect a 02 pld disc capacitor from lug 2
of the rear wafer (5-1) to the shield (8-1),

{ ) Connect a 002 ufd disc capacitor from lug
3 of the rear wafer (S-1) tothe shield (8-1),

{ ) Connect one end of a 5-3/4" white wire to
lug 12 of the rear wafer (NS),

{ ) Connect one end of a 7" black wire to the
shield at the location shown (5-1).
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Refer to Pletorial 2-8 for the following stepa,

{ ) Turn the switch 180 degrees to the position
shown,

{ ) Connect a 1000 ppf mica capacitor from lug
4 of the front wafer (5-1) to lug 4 of the
middle wafer (S-1),

{ ) Conneet a 180 ppfmica capacitor from lug 4
of the rear wafer (8-1) to the ghield (8-1).

{ ) Connect one end of a 9-1,/2" yellow wire to
lug § of the front wafer (5-1).

{ ) Connect a 100 ppf mica capacitor from lug
8 of the rear wafer (N8) to the shield (8-1).

{ ) Coonect one end of a 7-1/2" yellow wire to
lug @ of the rear waler (8-2),

{ ) Refer to Detail 2-8A, and prepare both
ends of an 8" length of small coaxial cable,

EUT THE CABLE ACCONDISE TE THE DilkdENEOHE
BELDW. PREFARE TACkH Ewb af InOws.
—l

N ==

CUT DFF SHIELS ::..-_"
F—j.' -

FAEMG CANE NOT TO COT TED VERY THIN WIBLDE OF
THE SWIELD LEAD, REMOWE TEl OUTER IWIUL ATION,

FEEL OFF THE FOiL dWd ITRAIOMTEN DUY THE TEiN
ALY OF THE SHIELD LEAB.

IHIELE LEAR

RESOGVE THE /SRER INIVLATION Anp TwWiEsT THE
SMALL WIBES OF THE SHIELD LELD.

AFELY fEALL AROUNTE OF SOLDER TO T EW
OF THE BHIELD LEAD AND THE INNER LESDE.

TEIET
AWD 3DLOEN

Deatail 2-6A

PICTORIAL 2-6

{ )} At the end of the B cable that has the shield,
ponnect the inner lead to lug 0of the middle
wafer (8-1). Then connect the shield on the
cable to the shield of the switeh al the
location shown (S-1),

{ ) Comnect one end of a 3-3/4" brown wire to
lug 7 of the middle wafer (8-1),

{ ) Remove the switch assembly nut and lock-
washer that is located between lug posi-
tlons 8 and 7 of the awiteh,

{ ) Mount a single-hole insulator at this loca-
tlon and replace the lockwasher and nut,
Positlion the insulator as shown,

This completes the assembly of this switch, All
eonnections except lugs 12 of the middle and rear
wafers should be soldered,
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TAFFID WOLE

Pl LocaTiNG TAR

PICTORIAL 2-T

WIRING SWITCH AW (263-416)
Refer to Pictorinl 2-T for the following steps,

{ ) Remove the switch assembly nut and lock-
washer that 1s between lug positions 1 and 12
of the awiteh,

{ ) Mount the angle bracket at this location and
replace the lockwasher and nut, Be sure not
to use the tapped hole, Position the angle
bracket ns shown; then solder it to the renr
shiald,

{ ) Connect a 900 K precision resistor from

lug 9 of the front wafer (NS) to lug © of the
second wafer (NS),

Prepare the following lengths of hookup wire:

COLOR LENGTH
Yollow 1-1/2"
Yellow 1-1/2"
Yellow "

Conneet a 1-1/2" yellow wire from lug 12
af the front wafer (8-1) to lug 12 of the
second wafer (5-1),

Prepare a resistor-capacitor combination
using a 111 KD precision resistor and a
47 ppf mica capaecitor,

Connect this resistor-capacitor combina-
tion from lug @ of the second wafer (NS) to
the middle shield (5-1).

) Connect a 500 K precision resistor from

lug 9 of the third wafer (NS to lug 0§ of the
rear waler (NS),

) Connect a 1 megohm precision resistor

from lug © of the rear wafer (N3) to the
rear shield (8-1).

Connect a 1-1/2" yellow wire from lug 12
of the third wafer (8-1) to lug 12 of the
rear wafer (8-1).

Connect a 2" yellow wire from lug 3 of the
second wafer (5-1) to lug 3 of the third
wafer (8=1),

Place a 3/4" length of sleeving on one
lead of 2 1 megohm precision resistor,
Connect this lead o Jug 3 of the rear
wafer (NS). Connect the other lead to the
rear shield (8-1),

Prepare a resistor-capacitor combination
using a 100 KN (brown-black-vellow) re-
gistor and a .01 uid dise capacitor,

Cut one lead of this resistor-capacitor
combination to 1". Connect this lead to lug
3 of the rear wafor (8-2), The other end
will be connected later,
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Refer to Pletorial 2-8 for the following stepa,

{ ) Turn the awitch 180 degrees to the position
showm,

{ ) Connect a 990 KD precision resistor from
lug 6 of the front wafer (NS) to lug 6 of
the second wafer (NS).

( ) Prepare a resistor-capacitor combination
using a 10,1 KO precision resistor and a
255 puf mica capaecitor,

( )} Connect this resistor-capacitor combina-
tion from lug 6 of the second wafer (NS)
to the middle shield (8-1).

{ ) Connect a 750 Kfl precision resistor from
lug 5 of the third wafer (NS) to lug 5 of the
rear wafer (NS),

{ ) Conneet a 333 KD precision resistor from
lug 5 of the rear wafer (NS) to the rear
shield (8-1).

Remowe the switch from the fromt subpanel,

{ ) Connect a 8-1/4" length of flat braid from
the front shield (S-1)tothe rear shield (8-1),
Position the braid in a straight line directly
between the number T and 8 hole positions
of the switeh wafers, Now, golder the braid
to the middle shield (8-1),

Refer to Pictorial 2-9 for the following steps,

{ ) Refer to inset drawing #2, and bend the
indicated lug of a 4,5-25 puf trimmer ca-
pacitor (#31-10) as shown,

NOTE: To insure good solder comnnections and
to make it easier to mount the trimmers on
the switch, the switch lugs should be soldered
firast. Then sclder the trimmera to the switch
luge, Be careful not to use too much solder,
as it can flow into the contacts and damage
the switch,

{ ) Connect this trimmer capacitor from lug 6
of the front wafer (NS) to the front shield
(8-1), The bent lug connects to the shield,

{ ) Refer to inset drawing #1, and bend both
luge of a 1,5-T yuf trimmer capacitor
{#31-44) as shown,

MIBDLE FSIELD

FROHT WAFE=

FROMT BEIELD

FLAT BRAID

PICTORIAL 2-8

{ ) Connect this trimmer from lug 8 of the
front wafer (5-3) to lug 6 of the second
waler (S-3).

{ ) Connect a 4,5-25 puf trimmer capacitor
(#31-10) from lug § of the third wafer
(NE) to the middle shield (8-1), Bend the
propér lug ag shown in inset drawing #2,
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{ ) Connect a 1,5-T7 puf trimmer (#31-44) { ) Conmect a 4.6-25 ppul trimmer capacitor

from lug § of the third wafer (S-3) to lug from lug 9 of the third wafer (8-3) to
5 of the rear wafer (5-3). Bend both lugs lug § of the rear wafer (8-3), Bend both
ag shown in inset drawing #1, lugs as shown in the inset drawing #1,

( ) Connect a 3-12 ppf trimmer capacitor ~ This completes the wiring of this switch, All
(#31-45) from lug § of the front wafer  connections except lug 11 of the front waler
{NS) to the fromt shield (5-1). Bend the  should be soldered,
proper lug as shown in inset drawing #2,

{ ) Connect a 3-12 upf trimmer capacitor
{#31-45) from lug 9 of the front wafer
{8-3) to lug © of the second wafer (5-3),
Bend both lugs as shown in inset drawing [-'-]
#1, il

{ ) Connect 2 4,5-25 ppuf trimmer capacitor
(#31-10) from lug 0 of the third wafer
{(NS) to the middle shield (S-1). Bend the
proper lug as shown in inset drawing #2,

INSET =

INSET &2

PICTORIAL 2-9
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FRONT SUBPANEL ASSEMBLY

Refer to Pletorial 2-10 {fold-out from Page 30)
for the following steps,

Positlon the fromt subpanel as shown in the
Pil‘.‘tﬂr“lr

[ ) Refer to Detail 2-10A and insert clear
lenses through the frost of the subpanel at
BD, BF, and BT, Push the speednuts gver
the back of the lenses with the concave side
of the speedmuts toward the subpanel, Then
insert the neon lamps into the lenses,

i 3 " s
e | P

S PusM.O8 RUT

" Detall 2-10A

{ ) In a like manner, install aredlens and neon
lamp at BN with a push-on nut,

{ ) Refer to Detail 2-10B, and instal]l a bind-
ing post base at BA using binding post base
insulators, a #6 solder lug, and two 6-32
nutz, Position the solder lug as shown,

{ ) In a like manner, install a binding post base
at BH, Uge the same arrangement of hard-
ware,
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Detail 2-108
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Detall 2-10C

{ ) Refer to Detail 2-10C, and install a binding
post base at BC, Use a binding post base
insulator, a 3/8" cantrol lockwasher, a 5/327
ID flat washer, a #§ solder lug, and a 6-32
miit,

{ ) In a like mannér, install a binding post base
at BJ, Use the same arrangement of hard-
ware,

{ ) Refer to Detail 2-10D, and mount a binding
post base at BX with a #6 lockwasher and
& 8-32 nut,

FimdiRE FORT
AE

Y ok LgCKWalHER

“ﬁ__ ‘@: San

Detall 2-100

NOTE: Lockwashers and nputa will be used with
mosl gerews when mounting parts, unless the
assembly steps state otherwise, Consequently,
the following steps will call out only the size
and type of hardware to be used, For example,
the phrase "Use 6-32 x 1/4" hardware" means
to use 6-32 x 1/4" screws, #8 lockwashers, and
6-32 nuta, Refer to the Detalls for the proper
installation of hardware,
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Detail 2-10E

Refer to Detafl 2-10E, and mount 3-lug ter-
minal strips at BE and BP. Use 6-32 x
1/4" bardware, Position the terminal strips
as shown,

In a like manner, install 2-lug terminal
strips at BG and BS with 6-32 x 1/4"
hardware, Position the terminal strips as
ghown,

Refer to Detail 2-10F, and mount EPST
rocker switches (#60-24) at AF and AR,
Use 6-32 x 6/8" screws and #6 x 3/8"
spacers, Position the switches as shown,
After the switches are installed, operale
the rockers to be sure they are not binding
on the front subpanel,

W Bial/ET BCRE

t )

Detall 2-10F

Mount a TPDT rocker switch (#60-28) at
AE with 6-32 x 5/B" screws and #8 x 3/8"
gpacers, Position the switch as shown,

) Mount a DPDT rocker switch (#80-25) at

AG with 6-32 x 5/8" screws and #6 x 3/8"
Spacers,

{ ) Refer to Detail 2-10G, and mount the coax-

ial connector at BR with 4-40 x 3/8" hard-
ware, Be sure to mount the connector from
the inside of the front subpanel,

A AgR1/ 8" ROREDW

ad LBCEmLIHES
A 80 HUT

Detail 2-10G

{ ) Refer to Detail 2-10H, and mount 100 KO

tab mount controls (#10-58) at AS and AX,
Pogition the controls as shown and bend the
mounting tabs flat against the front subpanel,

BENS ThDE FLAT

T

Detall 2-10H
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1fm-32
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LOCATING
HOLE

Detail 2-10J

( ) Refer to Detail 2-10J, and mount 100 KD
controls (#10-55) at AK, AN, and AT with
4/8-32 control nuts, Position the locating
tab of each control in the proper locating
slot of the front subpanel,

{ ) Mount the 100 K0/500 KO dusl control
(#12-T0) at AD with a 3/8-32 contral nut,

{ ) Install the 50 0 control with SPST switch
(#10-08) at AJ with a 3/8-32 control nut,

{ ) Mount the 500 0 comtrol with DPST switch
(#19-99) at AP with a 3/8-32 control nut,

[ ) Mount prewired switch #83-414 at AA with
a 3/8-32 control nut,

{ ) Mount prewired awitch #83-415 at AB with
a 3/6-32 control nut,

{ ) Install prewired awitch #63-413 at AC with
a 3/8-32 control nut,

{ ) Install the 3-position single-wafer rotary
awitch (#83-412) at AH witha 3/8-32 control
mut,

{ ) Mount prewired switch #83-416 at AW with
a 3/8-32 control nut,

PHENQLIT
TAFFED INBULATON

Detail 2-10K

{ ) Refer to Detail 2-10K, and mount a 1 meg-
chm control (#10-177) at AL, Use a phen-
olic tapped insulator and a 3/8-32 double
bushing, Carefully tighten the phenolic in-
sulator on the control before mounting the
double bushing, Positlon the control as
showm,

{ ) In a like manner, install the 500 E control
(#10-176) at AM, Use a phenolic tapped
insulator and a 3/8-32 double bushing,

FRONT SUBPANEL WIRING

To obtain the best possible performance from
your Qscilloscope, It should be wired neatly,
Position all wires and components as shown,

Whenever possible, the wires should be po-
sitloned against the front subpanel,

Refer to Pictorial 2-11 for the following steps,

Connect the free ends of the wires and leads from
switch AA as follows:

{ ) White wire from lug 10 of the front wafer
to lug 4 on the fromt wafer of switch AB (S-2),

{ ) 68 KN resistor from lug 0 of the fronmt
wafer to lug 1 of terminal strip BE (NS),

{ ) Yellow wire from lug 1 of the contral to
salder lug BA (8-1),

{ ) Resistor-capacitor combination (200 KO
resistor and 3,3 uuf capacitor) from lug
4 of the rear wafer to solder lug BC (NS),
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{ ) Black wire from lug 3 of the control to
solder lug BC (5-2).

The remaining wires and leads of switch AA will
be connected later,

Connect the free ends of the wires and leads
from switch AB as follows:

( )68 KR from lug 2 of the front wafer to
lug 3 of terminal strip BE (NS),

{ } Brown wire from lug 8 of the rear wafer
to lug 12 of the middle wafer on switch AC

{B-IJI

{ ) White wire from lug § of the front wafer
to lug 12 of the rear wafer on switch AC
(8-3).

Connect the free ends of the wirea [rom switch
AC as follows:

{ )} Brown wire from lug 7 of the middle wafer
to lug 2 of the rear wafer on switch AB

:‘E-'I ]'

{ ) White wire from lug 12 of the rear wafer
to lug 1 on control AD (NS),

{ ) Black wire from the shield to lug 2 of ter-
minal strip BG (N8),

The remaining wires from switch AC will be
connected later,

{ ) Conneet one lead of neon lamp BD to lug 1
of terminal strip BE (8-2),

{( ) Place a 1-1/4" length of sleeving on the
other lead of meon lamp BD, Then connect

it to lug 2 of terminal strip BE (NS),

{ ) Connect one lead of neon lamp BF to lug 3
of terminal strip BE (8-2),

( ) Place & 1-1/2" length of sleeving on the
other lead of neon lamp BF, Then connect
it to lug 2 of terminal strip BE (5-2),

) Connect one lead of neon lamp BN to lug 2
of terminal strip BP (NS),

) Place a 1-1/4" length of sleeving on the
other lead of neon lamp BN, Then connect
it to lug 1 of terminal strip BP (NS),

) Pass one lead of neon lamp BT through
2 of terminal strip BS (58.2) to lug 7 of con-
trol AP {8-1).

) Place a 1.5/8" length of sleeving on the
other lead of neon lamp BT, Then connect
it to lug 6 of control AP (NS),

| Prepare the following lengths of hookup
wire:

COLOR LENGTH
Yellopw B
Yellow 4-1/4"
Black 4
Brown 5-3/4~
Yellow z"
White 8-3/4"
Yellow 1=
Yellow b
Yellow 1-1/2*"
Yellow 2-1/4"
Yellow 1-1/4"

) Connect a 5" yellow wire from lug 1 of
h

terminal strip BG (NS) to both #12 lugs
of switch AH (8-2),

) Connect a 4-1/4" yellow wire from lug 1 of

terminal strip BG (NS) to lug 8 of awitch
AE (8-1),

) Connect a 4" black wire from lug 2 of

terminal
AE (8-1),

BG (NS) to lug 9 of switch

) Connect a 5-3/4" brown wire from lug 3 of

control AD (NS) to lug 1 of control AK (5-1),

) Connect a 1" bare wire from lug 1 of
switch AE (S-1) to lug 1 of awitch AF {5-1),
Use a cut-off resistor lead, or remove the
insulation from a 1" length of yellow wire,
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{ ) Connect a 2" yellow wire from lug 2 of
switch AE (5-1) to lug 1 of switeh AH (NS),

{ ) Remove a total of 1" insulation from oone
end of a 8-3/4" white wire, Pass this end
of the wire through lug 1 (8-3)tolug 4 (S-1)
of eontrol AD, Connect the other end of the
wire to lugz 2 of control AB (NB),

{ ) Connect a 1" yellow wire between lugs 1 (S-1)
and & (N8) of switch AG,

{ ) Conmect a 1" yellow wire between lugs 3
(NS) and 4 (S-1) of switch AG,

{ ) Connect a 1-1/2" yellow wire from lug 6 of
uwit;-h AG (5-2) to Tug 11 of switch AH
{‘E'I ®

{ ) Connect a 2-1/4" yellow wire fromlug3 of
switch AG (8-2) to lug 9 of switch AH
(8=1),

{ ) Connect a 1-1/4" yellow wire from lug 4 of
switch AH (8-1) to solder lug BH (5-1).

{ )} Prepare thefollowing lengths of hookup wire:

COLOR LENGTH
Yellow 13"
Orange 2-1/2"
Orange 3-1/2"
Orange 2.1/4"
Black 2-3/4"
Yellow 1-1/4"
Yellow 1-1/4"
Yellow 2-1/4"

{ } Connect one end of a 13" vellow wire to lug 2
of control AJ (8-1), Position the other end
a8 shown, to be connected later,

{ ) Connect a 2-1,/2" orange wire from lug 3 of
terminal strip BP (NS) to lug 2 of control
AN (NB),

{ ) Connect a 3-1/2" orange wire from lug 3
of control AK (8-1) to lug 3 of terminal
strip BP (NS).

( ) Comnnect a 2-1/4" orange wire from lug 3
of terminal strip BP (NS) to lug 1 of ter-
minal strip BS (NS).

{ ) Connect a 2-3/4" black wire from lug 3 of
control AJ (S-1) to lug 2 of terminal strip
BP (N8},

( ) Comnect & 1.1/4" yellow wire between lugs
5 (8-1) and 2 (NB) of control AP,

{ ) Connect a 1-1/4" yellow wire between lugs
4 (8-1) and 1 (M5) of control AP,

( ) Connect a 2-1/4" yellow wire from coaxial
connector BR (NS) tolug 1 of awitch AR (8-1).

Refer to Pictorial 2.12 (fold-out [rom Page 43)
for the following stepas,

{ )} Comnect a 1 megohm (brown-black-green)
registor from lug 2 of control AD (S-1) to
lug 1 of terminal strip BG (NS},

( ) Pass one lead of a 1 megohm (brown-black-
green) resistor through lug 2 of terminal
strip BG (NS) to lug € of control AD (8-1),
Place a1-1/4"length of sleeving on the other
lead and connect it to lug 2 of awitch AF (NS),

{ ) Connect a ,02 ufd disc capacitor between
lugs 1 (8-4) and 2 (8-5) of terminal strip BG.

{ ) Connect a ,02 pid dise capacitor from lug2
of zl]wﬂch AF (NS) to lug 1 of switch AH
EE' B

{ ) Prépare a resistor-capacitor combination,
using a 470 K0 (vellow-violet-yellow) re-
sistor and a .001 pfd disc capacitor,

{ )} Connect this reésistor-capacitor combina-
tion from lug 2 of switch AF (3-3) to both
#10 lugs of switch AH (S-2),

{ ) Connect a 100 K (brown-black-yellow)
resistor from lug 5 of switch AH {3-1) to
golder lug BJ (5-1).

{ ) Connect a 270 KN (red-violet-yellow) re-
sistor between lugs 1 (5-2) and 3 (3-4) of
terminal strip BP.
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{ ) Connect a 5.8 megohm (green-blue-green) 1
watt resistor from lug 3 of control AL (S-1)
to lug 2 of terminal strip BP (8-3).

( ) Connect a 2,2 megohm (red-red-green) 1

Pt =

to lug 3 of control AM (S-1).

{ ) Connect a 330 K (orange-orange-yellow)
resistor from lug 6 of control AP (5-2)
to lug 1 of terminal strip BS (8-2),

{( ) Connect a .1 pfd tubular capacitor from
coaxial connector BR (8-2) to lug 2 of
switch AR (NS). Note the position of the
banded end, Position the eapacitor as shown
in the inset drawing in the Pictorial,

{ } Cut one lead of a 100 £ (brown-black-brown)
realstor to 1", Connect this lead to lug 2 of
switch AG (S-1). The other lead will be con-
nected later,

{ ) Cut ome lead of a 100 & (brown-black-
brown) resistor to 1", Connect this lead to
lug 5 of switch AG (5-1). The other lead
will bé connected later,

NOTE: Only one end of each of the following
wires and componenlts will be connected in the
following steps, Their free ends will be connected
later, Do not shorten the leads of any of the com-
ponents,

( ) Place a 5/8" length of sleeving on one lead
of a 6800 N (blue-gray-red) resistor, Pass
thiz lead through lug 1 of control AT (8-2)
to lug 3 of control AS (8-1),

{ )} Place a 1-1/4" length of sleeving on one lead
of a 150 KN (brown-green-yellow) resistor,
Connect this lead to lug 3 of control AT (S-1).

{ ) Prepare the following lengths of hookup wire:

COLOR LENGTH
Yellow 14~
Yellow 3-3/4"
Yallow J-1,/2"
Green a
Yallow iz™
Yallow 12"
Yellow an
Yellow g-1,/2"
Yellow a"
Yellow g-1/2"
Yellow g

({ ) Connéct one end of a 14" yellow wire to
lug 5 of control AD (5-1). Position the
other end of the wire as shown,

{ ) Connect one end of a 3-3/4" yellow wire
to lug 4 of sawitch AE (3-1),

{ ) Connect one end of 2 3-1/2" vellow wire
to lug 5 of switch AE (8-1),

{ ) Connect one end of a 3" green wire to lug
3 of switeh AH (8-1),

{ ) Connect one end of a 12" yellow wire to
lug 1 of contral AN (8-1).

{ ) Connect one end of a 12 yellow wire to lug
3 of control AN (S8-1),

{ ) Conmect one end of a 9" yellow wire to lug
2 of eontrol AP (8.2),

{ ) Connect one end of a 9-1,/2" yellow wire to
lug 1 of control AP (8-2),

{ ) Connect one end of a 9" yellow wire to
lug 3 of control AX (8-1),

{ ) Connect one end of an B-1/2" yellow wire
to lug 2 of control AX (8-1).

{ ) Connect one end of an 8" yellow wire to
lug 1 of control AX (S-1).

Set the fromt subpanel aside until it is called
for later,




O | o -
i/4" BLASTIE .
o

TLaMF

0 oy
LA iy
65 ofe @ .
e —— - W ———————

.' / 8/78" PLASTEC -
b

EL AU

BEAD
CEAFPLEITON WamEiNGg s

Q LARGE BLL

Q

INSET

P

= PICTORIAL 2-13

REAR PANEL ASSEMBLY

Refer to Pictorial 2-13 for the following steps,

Locate the rear panel and position it as shown,

{ ) Refer to Detail 2-13A, and mount a bind-
ing post base at CA, Use binding post base

insulators, a #8 solder lug, and two 8-32
nuts, Position the solder lug as shown,

BiNDING POIT BALT

BB POST
BASE PHIULATHR 5_'_?

Detall 2-13A

{ )} Refer to Detail 2-13B, and mount a binding
post base at CB, Use a binding post insu-
lator, a 3/8-32 control lockwasher, a5/32"
ID flat washer, a #6 solder lug, and a 6-32
nut, Position the solder lug as shown,

BINDING POST .
BABE INVULATOE o0
RING | W3 il
POAT BASE

BB-3F CONTROL
i'..' LACEWARHER

57370 FLAT
whiHagR

] kg 'Q
= _:—,:-" ef SOLDER =l

Detail 2-13B8
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Detail 2-13C

{ ) Refer to Detail 2-13C, and mount the fan
assembly (#420-36) with a 1/4" plastic
cable clamp at CC and a 5-16" plastic cable
clamp at CD on the rear panel, Use 6-32 x
§/8" hardware, Do not tighten the hardware
at this time, Position the grille as shown,

{ ) Cut two 21-1/2" lengths of the large blue
hooloup wire, and remove 1/4" of insulation
from both ends of each wire, Twist these
wires together to form a twisted pair with
approximately one twist per inch,

{ ) Pass this twisted pair of wires through the
cable clamps so one end is even with the

top of the rear panel,

{ ) Twist the fan leads together and pass them
through the plastic clamp at CD, Be sure
these leads are clear of the fan blade, Now,
tighten the fan assembly hardware,

{ )} Refer to Detail 2-13D, and mount the long
L bracket at CG with 8-32 x3/8" hardware,
REAR PANEL WIRING

Refer to Pictorial 2-13 for the following steps,
{ } Connect a 1 megohm (brown-black-green)

resistor from solder lug CA (NS) to solder
Ilug CB (8-1).

¥ LOCTmARHEN
B- 0 MUY

{ ) Cut the lead opposite the marked end of a
015 pfd tubular capacitor to 3/4", Connect
this lead to solder lug CA (8-2), Posltion the
capacitor as shown, See the inset drawing
on the Pletorial,

This completes the preliminary wiring of the

rear panel, Set the panel aside until it is
called for later,

§-fEad A" SOAOW

Detall 2-13D
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TOP AND BOTTOM CHASSIS

This section of the Manual comtains the Parts
List and Step-By-Step Assembly Instructions
for the assembly and wiring of the top and
bottom chassis,

PARTS LIST #7

Unpack package #7 and check each part against
the [ollowing Parts List, The numbers in
parentheses are keyed to the numbers in the
Parts Pictorial (fold-out from Page 49).

PART PARTS DESCRIPTION PART PARTS DESCRIPTION
_No,  PerKit No, Per Kit
CAPA 5
i H’pﬂl.zlclmﬂ A2 pid dise
1/2 Watt (5)289-51 a 200 pfd 300 V electrolytic
(131-18 2 4700 £ (vellow-violet-red)
1-35 2 1 megohm (brown-black- INSULATORS-CLAMPS-TERMINAL S5TRIPS
green) (6)73-4 1 5/16" rubber grommet
T3=3 1 1/2" rubber grommaet
Ta-2 2 3/4" rubber grommet
1 Watt (M7617 4 Binding post base insulator
(2j1-11-1 3 10 @ (brown-black-black) (B)207.-2 1 CRT clamp
(9)207-8 4 1/2" metal clamp
Elﬂ:-:al-*ra 2 g-ingle-hule insulator
31.74 1 =hole insulator
Wire-wound % =lug term str
(93-11-25 1 1500 0 (15 KO) 25 watt (1051765 7 g porminal o
Si-1 12 4000 &1 7 witt (13)491.72 1 18-lug terminal board
n=fl~T. 1 4700 &2 7 watt (14)481-1 1 Metal capacitor mounting
3-T=10 1 10 KQ 10 watt waler
481.3 2 Insulated capacitor mounting

waler

HEATHIELDT Fage 47



Page 48

PART PARTS DESCRIPTION PART PARTE DESCRIPTION
No, Per Kit Ko, Per Kit

GENERAL #6 Hardware (cont'd.)
(15)11-88 2 500 0 tab mount control (28)255-1 2 #6 x 1/8" spacer
(16) 40-733 2 Output peaking coil (29)453-32 1 #6 x 1-1/4" tapped spacer

40-734 2 Delay line coll (30)258-1 3 #68 solder lug
(1T 57-27 12 Silicon diode {750 ma 500 V) (31)258-12 2 Binding post solder lug
(18)100-16-18 2 Red binding post cap (32)427-2 2 6-32 binding post base

HARDWARE #8 Hardware

(33)250-137 3 6-32 x 3/8" screw

#4 Hardware (34) 252-4 3 B-32 nut
(19) 250-273 35 4-40 x 3/8" gcrew (35) 2542 g #8 lockwasher
(20) 252-89 s 4-40 push-on nut

#6 Hardwore ITEMS FROM PACK #8
(21} 250-56 5 6-32 x 1/4" screw (36) 41-2 1 Pair of delay lines
(22)250-88 11 6-32 x 3/8" acrew 344-8 1 Large red wire
(23)250-26 2 6-32 x 5/8" screw (3T)200-458 1 Top chassis
(24) 250-T9 1 6-32 x 1-1/4" scroaw (38) 200-457 1 Bottom chassis
(25)252-3 21 6-32 nut (39)204-805 1 CRT support chassis
(20)253-45 1 5/82" ID flat washer (40)204-607 1 Chassis support bracket

(27) 254-1 n #8 lockwasher

STEP-BY-STEP ASSEMBLY

CHASSI5 SUPPORT BRACKET ASSEMBLY AND
WIRING

Refer to Pictorial 3-1 for the following steps,

{ ) Refer to Detail 3-1A, and mount #6 x 1,/8"
gpacers on the 18-lug terminal board, Use
6-32 x 5/8" screws and 6-32 nuts, Then
mount the terminal board on the chassis
support bracket with #8 lockwashers and
B-32 puts,

NOTE: The leads of the components connected to
the 18-lug terminal board should be pushed down
to the bottom of the slots in the terminal board
lugs; but they should not be wrapped around the
lugs, Since other connections must be made
later, be sure vou do not fill the slots of the
lugs with soldes,

CHAREIE
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PICTORIAL 3-1

{ )} Prepare the following lengths of hookup wire:

COLOR LENGTH
Yellow 2-1/4"
Black 2>
Tellow -

Install the following wires and components on
18-lug terminal board DZ:

( ) 2-1/4" yellow wire between lugs 5§ (NS)
and 10 (NS),

{ ) One lead of a 10 © (brown-black-black) 1

watt resistor through lug 2 (S-2) to lug 3
(NS), and the other lead to lug 11 (8-1).

{ ) One lead of a 10 8 (brown-black-black)
1 watt resistor through lug 5 (8-3) to lug
6 (NS), and the other lead to lug 14 (8-1).

{ ) One lead of a 10 0 (brown-black-black) 1
watt resistor through lug 8 (8-2) to lug @
(NS), and the other lead to lug 17 (NS),

NOTE: When installing silicon diodes, be sure
to position the cathode (marked eénd) as shown,
See the inset drawing on the Pictorial,

{}?ﬂé}umﬂnﬂahmsnmlﬂﬁlmdln

{ ) Silicon diode betwean lugs 1 (8-2) and 3
(NS).

{ )} Eﬁr:;;:m diode between lugs 10 (5-3) and 12

{ ) Silleon diode between lugs 3 (8-3) and 12

[}%mmmmm@-:m}mu

PARTS PICTORIAL
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PICTORIAL 3-1 (Repeat)
CiREWT ( ) Silicon diode between lugs 4 (5-2) and 6  ( ) Conneet ome end of a 2" blackwireto lug 13
BOARD (NE). (8-3).
o
i { ) Bilicon diode between lugs 13 (NS) and 15 { ) Connect one end of a 2" yellow wire to lug
‘:}u (M8). 17 (8-2).
DA { )} Silicon dipde between lugs 6 (5-3) and 15 This completes the wiring of the terminal board,
(8-2), Check to see that all connections are soldered,
@ especially those leads at the bottom of the lugs,
Set the chassis support bracket aside until it is
v { )} Silicon diode between lugs T (NS) and 18 (NS), called for later,
{ ) Silicon dipde between lugs T (5-2) and 9 BOTTOM CHASSIS ASSEMBLY
8 e P S @ e Refer to Pictorial 3-2 for the following steps,
BOTTOM { ) Silicon diode between lugs 16 (5-2) and 18 ( ) Install a 5/18" rubber grommet at DA,
CEL5ELE i {m}.
PICTORIAL 3 -2 ( ) Install 3/4" rubber grommets at DB and DP,

{ ) Silicon diode between lugs 9 (5-3) and 18
(8-2). { ) Install a 1/2" rubber grommet at DK,
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Detall 3-2A

Refer to Detail 3-2A, and install 4-40 push-
orn nuts at all circwit board mounting holes
around the three chassis cutouts except
holes DG and DM, Be sure to position the
teeth of the nuts so they will cut into the
foil side of the ¢ircuit boards,

{ ) Install a 4-40 push-on nut at the proper hole

i)

()

{)

(3

on the trigger eireult board (#85-172-1), Po-
gition the teeth of the mut on the foil side of
the circuit bhoard,

Refer to Detail 3-2B, and mount the trigger
cireuit board (#85-172-1) with a single hole
insulator at DG, Use 4-40 x 3/8" serews,
Posgition the circuit board and insulator as
shown,

Inatall a 4-40 push-on mut atthe proper hole
on the vertical eircuit board (#85-140-1),
Paosition the testh of the nut on the foil side
of the clreult board,

Mount the vertical circuit board (#85-140-1)
with a single hole insulator at DJ, Use 4-40
x 3/8" gerews, Position the clroult board and
insulator as shown,

Mount the low voltage eireuit board (#85-
144-1) with 4-40 x3/8" serews, Poaition the
circuit board as shovwn,

{ ) Refer to Detail 3-2C, and mount the chas-

818 support bracket, Use 8-32 x 3,/8" hard-
ware in the two indicated holes, Make sure
the other two mounting holes in the bracket
line up with the corresponding holes in the
chassis, Also, check to see that the diode
connected between lugs 7 and 9 of 18-lug
terminal board DZ, is not touching the
mounting screw of the low wvoltage circuit
board,

TRIBOEE
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Detail 3-2D

Refer to Detaill 3-2D for the following steps.

HOTE: In the following three steps, be sure to
install the capacitor mounting wafers on the
gide of the chassis shown in the Pictorial,

{ ) Mount an insulated capacitor mounting wafer
at DD with a #8 solder lug at DC. Use §-32
x 3/8" hardware,

{ ) In a like manner, mount a metal capacitor
mounting wafer at DE, Use 6-32 x 3/8"
hardware,

() Mount an insulated capacitor mounting wafer
at DF, Use 6-32 x 3/8" hardware,

{ ) Mount 200 ufd 300 volt electrolytic capac-
itors at DD, DE, and DF, Position the lug
of each eapacitor as shown in Pictorial
3-2, Twist the mounting tabs 1/8 turn,

-~

B33 170" SEREW
?& -Jﬂ.
wE tm’;’l:._a_:l-ltl

H B Bdal. N 4" SCREW

Detail 3-2E
Refer to Detail 3-2E for the following steps,

( ) Mount a #6 x 1-1/4" tapped spacer at DS,
with a 8-32 = 3/8" serew and two #6 lock-
washers,

{ ) Mount a 1500 & (1,5 K1) 25 watt resistor
over the spacer at DS with a 6-32 x 1.1/4"
serew, a §,/32" 1D flat washer, and a #8
lockwasher, Pogition the resistor as shown,
and do not overtighten the hardware,

Set the chassia aslde temporarily,

CRT SUPPORT CHASSIS ASSEMBLY
AND WIRING

Refer to Pictorial 3-3 for the following steps,

{ ) Refer to Detail 3-3A, and mount the CRT
clamp at EA, Use B-32 x 3/8" hardware
only at the hole indicated, Position the clamp
a8 shown and do not tighten the hardware,
Spread the clamp open 80 its other mounting
holes line wp with the mounting holes of
the CRT support chassis,
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Detail 3-3A

{ ) Refer to Detail 3-3B, and mount binding post
bages at EB and EC, Use binding post solder
lugs, binding post base insulators, #6 lock-
washers, and 6-32 nuts, Now, screw red
binding post caps on the binding post bases,

{ ) Slightly spread the open end of each binding
paat by inserting o phillips serewdriver into
it; then tapthe screwdriver lightly, This will
keep the binding post caps from falling off,
See Detail 3-3C,

{ ) Refer to Detail 3-3D, and mount 2-lug ter-
minal strips at EF and EL on the reverse
side of the CRT support chassis, Use 6-32
x 1/4" hardware, Position the terminal
strips as shown,

BIM@ING EFDaT
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INSUL A TS

BINBIHG FOQET C AP

BIEDAMG FOST BASE
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Detail 3-3E

{ ) Refer to Detail 3-3E, and mount the 4-pin
terminal strip at ED with 8-32 x1/4" hard-
ware, Solder each pin to its lug as shown,

{ ) Refer to Detail 3-3F, and mount 500 2 tab
mount controls (W11-85) at EP and EN,
Poeition the controls as shown and twist

the tabs 1/8 turn,

{ ) Refer to Detail 3-3G, and mount delay line
coils (#40-734) at EE and EG, Align the
locating tab on each codl with the locating
hole in the CRT support chassis; then push
the coils in until the locking tabs snap

into place,

{ ) Ina like manner, mount output peaking coils
{#40-733) at EK and EM,

cRasdib PICTORIAL 3-3 (Repeat]

LECATING TAR
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PICTORIAL 3-4

Refer to Pictorial 3-4 for the following steps,

L)

()

()

()

()

()

Connect a 02 ufd disc capacitor from solder
lug EB (8-1) to lug 2 of terminal strip ED
(NS}, Position the capacitor wnder terminal
strip ED,

Connect a 02 ufd dise capacitor from solder
lug EC (5-1) to lug 3 of terminal strip ED
(%8}, Position the capacitor under terminal
strip ED,

Connect a 1 megohm (brown-black-green)
resistor between lugs 1 (N5) and 2 (5-2) of
terminal strip ED,

Connect a 1 megohm (brown-black-green)
resistor between lugs 3 (5-2) and 4 (MNS)
of terminal strip ED,

Pass one lead of a 2000 12 7 watt resistor
through lug 1 of terminal strip ED (5-3)
to lug 1 of coil EE (NS), Connect the other
lead to lug 1 of coll EK (5-1). Position the
resistor approximately 1/4" away from the
CRT support chassis,

Connect a 4700 @ (yellow-viclet-red} re-
sistor between lugs 1 (5-2) and 2 (NS) of
coll EE,

{ )} Pass one lead of a 2000 0 7 watt resistor
through lug 4 of terminal strip ED (S-3)
to Iug 1 of coil EG (NS), Connect the other
lead to lug 1 of coil EM (S5.1), Position the
resistor approximately 1/4" away from the
CRT support chassis,

{ ) Connect a 4700 0 (yellow-viclet-red) re-
sigtor between lugs 1 (5-2) and 2 (NS) of

coll EG,
{ ) Prepare the following lengths of hookup wire,
COLOR LENGTH
Orange a"
Yellow 6"
Yellow 4-3/4"

{ ) Remove 3/4" of insulation from one end of
a2 5" orange wire, Connect this end of the
wire from lug 3 of control EN (5-2)to lug 1
of control EP (8-1), Pogition the other end
of the wire through the cutout inthe chassis
and connect it to lug 2 of terminal strip

EF (N8),

{ ) Connect a 1" bare wire (use a cut-off re-
sistor lead) from lug 2 of coll EK (8-1) to
lug 2 of control EN (5-1),

{ )} Connect 2 1" bare wire (use a cuf-off re-
sistor lead) from lug 2 of coil EM (8.1)
to lug 2 of control EP (S-1),
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PICTORIAL 3-5

Refer to Plctorial 3-5 for the following steps,

{ ) Pass one lead of a 4700 2 T watt resistor
through lug 2 (8-3) to lug 1 (NS) of terminal
strip EF. Comnect the other lead to lug 2
of terminal strip EL (NS),

{ ) Connect a 10 K 10 watt registor fromlug 1
of terminal strip EF (NS) to lug 1 of ter-
minal strip EL (I95),

{ )} Connect one end of a 8" yellow wire to Tug 1
of terminal strip EL (8-2),

{ ) Connect one end of a 4-3/4" yellow wire to
lug 2 of terminal strip EL (8-2),

Refer to Detail 3-5A for the following steps,

{ ) Mount one end of a delay line at EH with a
#8 solder lug at EB, Usea 1/2" metal clamp
and 6-32 x 3/8" hardware,

{ ) Bend the delay line as shown, Secure the
delay line with a 1/2" metal clamp at EW
with £-32 x 3/8" hardware, The inzside
edge of the loop in the delay line should
be approximately 4" from the edge of the
chassls,

{ ) Connect the shield lead of this delay line to
salder lug ES (5-1),
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Detall 3-5A

( ) Mount one end of the remaining delay line at
EJ with a #8 solder lug at ER, Use 6-32
x 3/8" hardware,

{ } Bend the delay line as before, and secure it
with a 1/2" cable clamp at ET, Use a 6-32
x 3/8" hardware,

{ )} Connect the shield lead of this delay line to
solder lug ER (S-1),

Refer to Pictorlal 3-8 for the following stepa,

( ) Connect the inner lead of delay line EH to
lug 2 of coil EE (8-2),

{ ) Connect the inner lead of delay line EJ to
lug 2 of coil EG (8-2),

{ ) Refer to Detail 3-8A and mount a Z-hole
insulator at EU with 6-32 = 1/4" hardware,

Set the CRT support chassis aside until it is
called for later,

B30 MUT

B LOCEWLINER
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Detail 3-64
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PICTORIAL 3-8
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PICTORIAL 2-7

TOP CHASSIS ASSEMBLY

Refer to Pletorial 3-7 for the following steps,

{ ) Refer to Detail 3-TA, and mount 4-40 push-

{)

()

on nuts at all circuit board mounting holes
on the horizontal eireuit board (#85-141-2)
and high voltage circuit board (#85-143-1),
except the hole located at FA between tube
sockets V23 and V24, Be sure the teeth of the
push-on nuts are on the foil sides of the
circult boards,

Mount the horizontal circuit board on the
top chassis with 4-40 x 3/8" screws, Posi-
tion the clreuit board as shown, Be sure to
position the top chassis properly.

Mount the high voltage circuit board on the
top chassis with 4-40 x 3/8" screws at all
holes except FA. Position the circuit board
as shown,

{ ) Preparea 13-1/2¢

LR LI
FCREW

(4L
EOAED

Detail 3-TA

e red wire, Pags the
wire W the g hole insulator at
tube socket V14, Connect one end of the wire
in hole C of the horizontal eircuit board (5-1)
and the other end in hole A of the high voltage
circuit board (8-1).Shape the wire as shown,

8¢t the chassis agide until called for later,




UNIT ASSEMBLY AND WIRING

This section of the Manual contains the Parts
List and Step-By-Step Assembly instructions for
the assembly and wiring of the various subassem-
blies completed at this time,

PARTS LIST *8

Check the remaining parts from pack #8 against
the following Parts List, The oumbeérs in pa-
rentheses are keved fo the mimbers inthe Parts
Pietorial (fold-out from Page 61),

47 0 1/2 watt (vellow-violet.

27 Efr 1/2 watt (red-violet-

PART PARTS DESCRIPTION
Na, Par Kit -
RESISTORS
{1j1-1 1
Hack)
1-23 1
orange)
CAPACITORS _
(#21.70 2 01 pfd 1.4 KV disc

INSULATOR-CLAMPS-TERMINAL STRIPS

(373-14
[4175-T1
75-30

(5) 207-8
(6)207-19
(T)431-14

o ko

- B

CRT anode insulabor
Line cord strain relief
Line cord sirain relief
{round cord)*>

1/2" metal clamp
6/16" plastic clamp
2-lug terminal strip

*Thiz strain relief is supplied to be used in
areas malnly outside the US., where 2 or 3
wire round cords are required,

HEATHIEITS

PART
Nao,

PARTS DESCRIPTION
Per Kit

LINE CORD-CABLE ASSEMBLIES-WIRE

89.23
134-64

134-125
134-126
343-2
344-57

TUBES-LAMPS

411-115

411-40
411-60
411-08
411-71
411-208
411-170
411-185
411-193
411-168
411-153
411-24
411-196
411-p4
412.1

1
1

= e sk

1

B e B B e G LD B BE B B e e

J-wire lne eord
Yellow wire with spring
connectors

Top wiring harnegs
Bottom wiring harness
Large coaxial cable
Violet wire

SADP2 or 5ADP3]1 CRT
(cathode ray tube)
BALS tube

BAQS tube

BAWE tube

GBGETA tubwp

BDJE tube

BEWE tube

BGES tube

6GHE tube

8J11 tube

12AUT tube

12ATT tube
12GNT tube

5651 tube

#4T lamp

Page 559
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DESCRIPTION

PART PARTS DESCRIPTION PART PARTS
No,  PerKit No,  PerKit
KNOBS 8 Hardware
(B)482-221 3 Red knob with 3/16" hole (37)250-108 2
482222 4 Red knob with 1/4" hole
(9)462-219 i Black knob with 1/4" hole (38)250-137 a5
{10)462 -220 3 Black knob with through hole (39)252.4 N
{40)254.2 35
GENERAL (41)255-37 2
54-165 1 Low voltage transformer
(11)65-17 1 Circult breaker #10 Hardware
(12)208-68 2 Miniature tube ahield {42) 250-50 4
211-22 1 Handle with caps
(13)212-22 1 Shorting link (43230-242 1
{14) 260-1 2 Alligator clip (44)252.30 1
(15) 260 .8 1 CRT anode clip (45)254-3 1
(16) 261 -1 4 Pugh-in rubber foot (48) 258-5 2
(17) 261.2 2 Small rubber foot
(18) 261-8 4 Large rubber foot 3/8" Hardware
(19) 432-27 1 J-prong plug adapter (4T 282.7 13
(20) 434.153 1 14-pin CRT socket (46)253-10 13
{21) 438-0 1 Coaxial plug
(22) 438-12 1 Coaxial plug insert
(23) 480-1 1 Alignment tool Other Hardware
(24) 100-16-18 3 Red binding post cap (40)250-287 4
1M-16-2 4 Black hinding post cap (50) 252 -86 q
(25)414-6 1 Green grid screen (51)252-87 )
(251 414.18 (52)253.49 B
i CRT graticule (B3)286-87 B
381-17 1 Mameplate (54)452-12 B
507 -260 1 Parts Order Form
301-34 1 Blue and white label
METAL PARTS
HARDWARE (55)100-578 1
(58)210-29 2
#6 Hardwate (57)90-333-1 2
(26)250-56 2 8-32 x 1/4" screw (58)203-438-1 1
(2T)250-8 4 #6 x 3/8" sheet metal screw (59)204-696 2
(28) 250 -89 f 6-32 x 3/8" screw (80) 204698 1
(29)250-276 4 6-32 x 3/8" flat head screw (61)205-511-1 1
(30)250-12 4 #8 x 5/B" sheet metal screw(82)206-512 1
(31) 250-26 B 6-32 x 5/8" screw 205-513 1
(32) 252-3 14 6-32 nut (63)205-514 2
{33} 25345 8 5/32% ID flat washer (64)205-515 2
(34) 254-1 17 &6 lockwasher {B5)206-288 1
(35)258-1 1 #8 solder lug (66)206-289 1
(36)259-22 1 #8 spade lug (6Ty210-28 1

B-32 x 3/8" sell -tapping
SCTEW

B-32 x 3/8" screw

.32 nut

#8 lockwasher

#8 x 3/4" tapped spacer

10-32 x 3/8" phillips head
SCPEW

10-24 x 1-1/2" gorew

10-24 ruat

#10 lockwasher

#10 solder log

3/8-32 control nut
Comtrol flat washer

Bezel mounting stud
Knurled mit

1/4 turn fastener

Mylon flat washer

Cabinet mounting stud
Cabinet mounting stud pin

CRT ghield

Panel ring

Cabinet shell

Froot panel

Rail

Shaort L bracket
Hear access door
Top trim plate
Botiom trim plate (painted)
Wide spacer plate
MNarrow spacer plate
High voltage shield
Vertieal input shield
Bezel
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PICTORIAL 4-1

- s

STEP-BY-STEP ASSEMBLY

FRONT PANEL, REAR PANEL, AND CRT { ) Refer to the inset drawing on Detail 4-1A,

SUPPORT CHASS515 MOUNTING and install a 6-32 x 1/4" screw and a #8
lockwasher at DH, This screw goes intothe

Refer to Pictorial 4-1 for the following steps, angle bracket on switch AW, Pogition the
lockwasher between th bracket

( ) Refer to Detail 4-1A, and mount the front i seronfi-sanie e il and

1 agsembly to the bottom chassis,
Use 8-32 x 3/8" hardware at the three lo-
cations shown, Be very careful not to pinch
any wires between the panel and chassis,

FRONT
SURFANEL

BOTTOM L vb LOCKWASHER

% il i s
"
B 12wy A" 4 Py & s
pEmEw : o
o] Yy

o8 LOCEWAIEER
032 WUt e

Detall 4-1A
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Detail 4-1B

{ ) Refer to Detail 4-1B, and mount the CRT
support chassis on the bottom chassis with
B-32 x 3/8" hardware,

Refer to Detail 4.1C for the following steps,

NOTE: In the next step, it may be necessary to
twist the delay lines about 1/2-turn to make them
fit properly, They may be twisted in either
direction,

{ )} Position the delay lines through the cutout
in the bottom chassis and into holes DX
and DY in the chassis support bracket,

{ )} Secure the delay lines to the chassis

bracket with 1/2" metal clamps,

Use 6-32 x 3/8" hardware, and install a #6
solder lug at DX,
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Detall 4-1D

{ ) Refer to Detail 4-1D, and mount the rear
panel on the bottom chassis, Use 8-32 x

tapped spacers at the two outside holes,
and use 8-32 x 31/8" hardware at the
center hole, Position the two twisted pairs
of wires coming from the rear panel through
grommet DP in the bottom chassls,

/8" serews, #8 lockwashers, and #8 x 1" /

NOTE: If the delay lines extend through the rear
access hole in the rear panel, loosen the cable
clamps at the top of the CRT support chassis,
Then reposition the delay lines and retighten the

cable clamps,

BOTTOM CHASSIS WIRING

Refer to Dictorial 4-1 (fold-out from Page 82)
for the following steps,

Connect the wires from control AX tothe vertical
circuit board as follows:

{ )} Wire from lug 1 to hole K (8-1),
{ ) Wire from lug 2 to hole L (8-1).
( ) Wire from lug 3 to hole M (S-1),

ol LECEWAANES

" FAPEED
IFEEER

{ ) Cut one lead of a 47 0 (yvellow-violet-
black) resistor to 1", Position the body of
this reslstor in grommet DA, and connect
the 1" lead to lug 11 on the front wafer
of switch AW (8-1), The other lead of the
resigtor will be connected later,

{ ) Connect the free lead of the resistor-ca-
pacitor combination (100 KO resistor and
01 ufd dise capacitor) coming from the
rear wafer of switch AW, to hole J in the
vertical eircuit board (S5-1).

( ) Place 2 1-1/4" length of sleeving on the free
lead of the 160 KO (brown-groen-yellow)
registor coming from lug 3 of control AT,
Connect this lead to hole D in the trigger
eireuit board (S5-1),
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{ ) Connect the free lead of the 6800 O (blue-
gray-red) resistor coming from lug 1 of
control AT, to solder lug DC (8-1), Be sure
the other lead of the resistor does not touch
the case of the control,

{ ) Prepare both ends of a 12-1/2" length of
large red wire, Position this wire through
the aingle hole insulators at DO and DJ,
Conmect one end of the wire to hole F in
the wvertical cireuit board (5-1), and con-
nect the other end to lug 2 of switch AH
{81},

{ )} Conmect the free end of the green wire coming
from lug 3 of switch AH to hole C in the
trigger circuit board (8-1),

{ ) Prepare both ends of a 2-1/4" yellow wire,
Connect this wire from lug 2 of capacitor
DD (8-1) to lug 1 of capacitor DE (NS).

{ ) Connect the inner lead of the delay line at
DY to hole A in the vertical ¢lrcuit board
[3-1.'!..

{ )} Conmect the inner lead of the delay line
at DX to hole B in the wertical elrouit
board (5-1).
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BOTTOM HARNESS TO BOTTOM CHASSIS
WIRING

Refer to Pictorial 4-2 for the following step,

{ ) Locate the bottom wire harness (#134-128)
and form it to shape as shown, Position the
wires from each BO (breakout) as shown,
Then set the wire harness aside temporarily,

Refer to Plctorial 4-1 (fold-out from Page 62)
for the following steps,

{ ) Pass the end of the bottom wire harness
with BO#1 through grommet DB, Position
the remaining portion of the harness approx.-
imately 1-1/2" above the chassis and along
the center of the chassis, BO#T should be at
the fromt edge of the chassis support
bracket,

NOTE: Although some of the wires of the wire
harness may seem too long, they should not be
cut off, Position any excess wire back along
the main trunk of the harness,

Comnect the wires from BO#2 as follows:
{ ) White to lug 2 of control AS (8-2),

{ ) White-brown to lug 2 of control AT (8-1).

PICTORIAL 4-2
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NOTE: At some locations on the ecircuit boards,
more than one wire will be eonnected to the
same foil, The wires can be connected into
any unused hole at that location, Also, there
may be more holes than reguired at this time,
however other wires are to be connected later
and will use these remaining holes,

Connect the following wires from BO#3 to the
trigger circuit board:

( ) Baoth brown to D (8-2),
{ ) Both white to A (8-2),
( ) Bath green to C (8-2),
( ) Both orange to B (S-2),

{ ) Connect the violet wire from BO#3 to lug 1
of capacitor DD (S-1),

{ ) Conneet the white-black wire from BO#3
to lug 1 of capacitor DE (5-2),

{ ) Connect both white wires from BO#4 to
lug 2 of capacitor DF (8-2).

{ ) Conneet the white-red wire from BO#4
to lug 1 of capacitor DF (8-1),

Connect the following wires from BOWS to the
low voltage circuit board:

{ ) Both green to M (8-2),

( ) Orange to L (8-1).

{ ) Baoth violet to X (8-2),

{ ) Either white-green to J (8-1),
( } Other white-green to H (8-1),

Connect the following wires from BO#5§ to the
vertical circuit board:

{ } whltﬁ' tﬂ L) :‘3—111
{ ) Both brown to H (8-2).

Connect the following wires from BOE§ to the
low voltage clrcuit board:

{ ) Both long brown to F (8-2),
{ ) Three white to D (8-3),

{ ) White-orange to E (8-1).

( ) Both green to C (5-2),

{ ) White-red to A (8-1).

{ ) Connect the short brown wire from BO#6
io hale E in the vertical circuit board (5-1).

Connect the [ollowing wires from BO#T to the
vertical circuit board:

{ ) Either white-green-green (white wire with
two green atripes) to hole D in the vertical
circuit board (S-1).

{ ) Other white-green-green to hole C in the
vertical eircult board (8-1).

Connect the following wires [rom BOAT to 1 8-1ug
terminal board DZ, Remember that the lugs on
the terminal board were soldered previously,
The solder instructions in the following steps
will include those leads already soldered, Donot
wrap the ends of these wires around the lugs
a# they may short agninat the adjnceot luga,
{ ) Gray to lug 7 (8-3),

{ ) White-blue to lug 4 (8-3).

{ ) White-yellow to lug 1 (5-3),

{ )} Red to lug 18 (8-3),

{ ) White to lug 16 (85-3).

{ )} Yellow to lug 15 (8-3).

{ ) White-black and white-orange to lug 14 (8-3).
{ ) Blue to lug 12 (8-3),

{ ) Violet to lug 11 (NS).
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{ ) Turn the chassis right-side up and clip off
the oxcess wire ends extending from the
lettered zide of the circuit boards,

Set the chassis aside temporarily,

TOP HARNESS TO TOP CHASSIS WIRING

Refer to Pictorial 4-3 (fold-out from Page 67)
for the following steps,

{ )} Position the top wire harness (#134-126)
along the top chassis, and shape the wires
from each breakout as shown,

Comnect the following wires from BO#6 to the
high voltage elrcuit board:

{ ) Violet to hole H (S-1).
{ ) Yellow to hole F (8-1),
{ ) Black to hole E (S-1).

Conneet the wires from BO#S to the high
voltage cireuit board as follows:

{ ) Both green to N (8-2),

( ) Both brown to M (8.2},

{ ) Both white to L (8-2),

( ) Either orange to hole J (8-1),
{ )} Other orange to hole K (8-1],

Connect the wires from BO#4 to the horizontal
circult board as follows:

( )} Both brown to P (3-2),

{ ) Both orange to J (S-2),

{ ) Both white to K (5-2).

{ ) Either white-green to hole M (8-1),
{ ) Other white-green to hole N (8-1).

Comect the wires from BO#3 to the horizontal
circuit board as follows:

{ ) Both white to X (8-2),

{ ) Both green to Z (5-2),
{ ) Both brown to V (8-2],
{ ) Both orange to T (8-2),

Connect the wires from BO#2 ta the horizontal
circult board as follows:

{ ) White to hole AL (8-1).

{ )} Brown to hole AM (8-1).
{ )} Ovange to hole AJ (8-1),
{ ) Green to hole AK (8-1),

Now position the main trunk of the harness so
it 1 just off the indicated edge of the top
chassis, Also, be sure that none of the harness
wires cross over the shield line shown In
Pictorial 4-3.

Refer to Detail 4-3A for the following steps,

{ ) Place the CRT anode insulator on the yel-
low wire from BO#3,
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Detall 4-3A

{ ) Solder the anode clip on the end of this
yellow wire,

NOTE: In the following step, wet the anode clip
and wire so the anode insulator will slip over
them more easily,

{ ) Push the anode insulator over the anode
elip as shown in the Pictorial, Then set
the top chassis aside temporarily,
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FRONT SUBPANEL TO BOTTOM CHASSIS
WIRING

Refer to Plctorial 4-4 for the following steps,
Connect the free ends of the wires and compo-
nents coming from the front subpanel to the
bottom chassgis as follows:

( ) Yellow wire from lug 5 of switch AE, to

Connect the wires from BO#1 of the bottom
wire harness to the front subpanel as follows:

{ ) Brown to lug 3 of control AD (8-2),

{ ) White-brown to lug 12 on the rear wafer
of switch AA (S-2),

{ ) Green to lug 1 of control AJ (8-1),

raanT \ EH"‘“--__ VERTICSL hole K in the trigger circult board (5-1).

SUBraANEL] AR s B s HO4RD

{ ) Either black to lug 4 of control AJ (8-1).

{ ) Yellow wire from lug 4 of switch AE, to
hole E of the trigger circuit board (S-1).

{ ) 100 Q resistor from lug 5 of switch AG,
to hole H in the frigeer clreult board (8-1).

{ ) 100 O resistor from lug 2 of switch AG,
to hole F in the trigger ¢ireuit board (S-1),

{ ) Yellow wire from lug 3 of control AN, to
hole P in the wertieal elrcuit board (S-1).

{ ) Yellow wire from lug 1 of control AN, to
hole 8 in the wvertical eireuit board (S-1).

NOTE: The next two wires must be positioned
up and away from the chassis as shown in the
inset drawing on the Pictorial,

{ ) Other black to lug 5 of control AJ (8-1),
{ ) Orange to Jug 2 of comtrol AN (8-2),

( )} Prepare thefollowing lengths of hoolup wire:

COLOR LENGTH
Large red 11-3/4"
Violet 2-1/4"
Orange g
{ ) Pass one end of a 11-3/4" red wire

through the single hole insulator on switch
AC, Connect the proper end of the wire in

hole J of the trigger circuit board (8-1).

{ ) Yellow wire from lug 1 of control AP, The other end will be connected later,
to hole R In the vertical circuit board
= (8-1).
SP) QY { ) Connect a 2-1/4" violet wire from lug 1 of
Erd K Vel b ) ( ) Yellow wire from lug 2 of eontrol AP, to resistor DS (5-1) to hole R in the low
LELEL L L

— 1 n Al fe hole T in the wvertical eireuit board (8-1). voltage cireuit board (8-1).
& LA !

Iwaren 7 { )} Connect the free lead of the 47 0 resistor

."I.

!’/ if coming through grommet DA of the bottom { ) Connect a 5" orange wire from lug 2 of re-
[ sl : ' k- Low voLTasE ‘ chassia, to lug 2 of switch AR on the front sistor DS (5-1) to hole P in the low voltage
ﬁ A trim panel {8§-2). circuit board (8-1).

AA

PICTORIAL 4 -4
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TOP HARNESS TO FRONT SUBPANEL WIRING

Refer to Plctorial 4-5 (fold-out from Page 69)
for the following steps,

Connect the free ends of the wires coming from

the CRT support chassis to the vertical circuit
board ag follows:

( ) Yellow from Tug 2 of terminal EL, to
Mll?{ﬂ-ll.m 2 e

{ ) Yellow from lug 1 of terminal strip EL, to
hole V (5-1),

{ ) Refer to Detail 4-5A, and mount the top
chaggis to the front su 1 and rear
panel with B-32 x 3/8" bardware, Use
hardware in only one hole on the front
subpanel, as shown,

FROWT
IUEFANEL

ol LOCEEAN=E R

Detail 4-5A

{ ) Pass the free end of the top wire harness
through grommet DK in the bottom chassis
for econnection later, Note that the harness

passes through the loop formed by the delay
line,

{ ) Refer to Detall 4-5B, and position a 5/16"
cable clamp over the top wire harness and
mount it at EX on the CRT support chassis,
Use 6-32 x 3/8" hardware,
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Detail 4-58

{ ) Connect the orange wire from BOWT of the
top wire harness, to lug 1 of terminal
strip EF on the CRT support (S-3),

Connect the wires from BO#1 of the top wire
harness to the front subpanel as follows:

{ ) White-orange to lug 2 of control AK (8-1).
{ ) Redto lug 2 of control AL (8-1).

( ) White-brown to lug 2 of control AM (8-1),
( ) Black to lug 1 of control AM (8-1).

TOF WIRE
HAENTIE

WERTICAL B0 T T ok
CHHCUWIT BOARD CHasEE

REAR
FANEL

TR

CRT ivwwroeT

CHadmz

L,




Page T0

RITDMT AL —

| Facnt suarine.

= el B

l__.l-l

-
LT drrlEE

=3 00

3 O r

.'h-"- =1
|‘Fl|-tm't Inrtn!l !qg-t l-l.rEl'I

LARGE BLW

I BOTTOM CHABRLN I

|

CET SUPFFORT
LT 1]

WEy

41.
\

PICTORIAL 4-6

FRONT SUBPANEL TO TOP CHASSIS WIRING

Refer to Pletorial 4-8 (fold-out from Page 70)
for the lollowing steps,

Connoct the wires from the front subpanel io the
horizontal clrevit board on the top chassls as
follows:

{ ) Yellow wire from lug § of control AD, to
hole AH (8-1).

{ ) Yellow wire from lug 6 on the front wafer
of switch AA, to hole AT (S-1),

() ¥Yellow wire from lug 11 on the front wafer
leﬂch.ﬁ.ﬁ.,tuhulum{ﬂ-ﬂ.

{ ) 100 £ resistor from lug 9 ontherear wafer
of switch AA, to hale AN (5-1),

{ 1 100 2 resistor from lug 7 cnthe rear wafer
switch AA, to hale AP (5-1),

{ ) Large red wire coming through the single
hole imsulator on switeh AC, tohole Y (S-1).

{ ) Inner lead of the eoaxial cable coming from
lug @ of the middle wafer on switch AC,
to hole AV (S8-1),

{ ) Yellow wire from lug 9 on the front wafer
of switch AC, to hole R (S-1).

[ 1 Yellow wire from lug § on the rear wafer
of switch AC, to hole W {8-1).

{ ) Prepare the following lengths of large blue
hookup wire:

12-1/2"
13"

B

8"

NOTE: Only one end of each wire will be con-
nected in the following four steps, The free
ends will be connected later,

{ ) Pass one end of a 12-1,/2" blue wire
through hole #2 of the 2-hole insulator EU
on the CRT support chassls, Connect the
proper end of this wire in hole H of the
horizontal clrewit board (8-1).

{ ) Pass one end of a 13" large blue wire
through hole #1 of 2-hole tor EU on
the CRT support chassis, Conneet the
proper end of this wire in hola L of the
horigontal circuit board (5-1).

{ ) Connect one end of an B" large blue wire
in hi:blﬂ C of the high voltage circuit board
{E‘-l ®

{ ) Connect one end of another 8" large blue
wire in hole B of the high voltage circuit
bhoard (5-1),

CRT SHIELD MOUNTING AND WIRING

Hefer to Pletorial £-7 and Detail 4-TA for the
following steps,

{ ) Remove the 8-32 x 3/8 hardware that
holds the top chassis to the front sub-
panel,

( )} Mount the CRT shield on the front sub-
panel with B.32 x 3/8" screws, #8 lock-
waghers, and bezel mounting studa, Posi-
tion the CRT shield as shown, Do not tighten
the hardware at this time, Be eareful not
to pinch any wires between the pamel and
shield,
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PICTORIAL 4-T

CAUTION: The CRT graticule will be used in the
next step, This graticule is made of plastic
and will scraich easily, therefore it must be

handled with great care, After the next step is
completed, return the graticule to s envelope

for safe keeping until it is permanently installed,

{ ) Pogition the CRT graticule on the bezel
mounting studs, Adjust the positions of the
gtuds, If necessary, so the graticule can be
installed and remowed easily, Then tighten
the CRT shield mounting hardware and re-
move the graticule,

( ) Install 8-32 x 3/8" hardware in both holes
to secure the top chassis to the front sub-
panel,

( ) Install a 2-lug terminal strip at BM with
6-32 x 1/4" hardware, Position the terminal
sirip as shown,

{ ) Mount the short L bracket at D with 8-32 x
3/8'" hardware,

CAT 3UPPORT
CHARRIS

B-TExBia"
iCREW

Detail 4-TB

{ ) Refer to Detail 4-7B, and secure the rear
of the CRT shield to the CRT support
chassis with 8-32 x 3/8" hardware,

{ ) Conmect the free end of the yellow wire
coming from lug 2 of control AJ, to lug 2
of terminal strip BM (NS},

NOTE: In the next two steps, the pilot lamp sock-
et leads extending from the CRT shield will be
connected, These leads are too long and must
be shortened, Measure each lead carefully be-
fore it is cut, After a lead is cut to the required
length, remove 1/4" of insulation from the lead
end; then melt a small amount of solder on the
exposed wires, This will hold the small strands
together to make a better connection,

{ ) Connect both black leads tolug 2 of terminal
strip BM (5-3),

{ ) Connect both white leads tolug 1 of terminal
strip BM (5-2),
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PICTORIAL 4-8
CRT SOCKET WIRING

Refer to Pictorial 4-8 for the following steps, cat

/ supseRt
{ ) Refer to Detail 4-BA, and install 8-32 x B2 WUt -
3/8" hardware in the two remaining mount- i.ﬁ:l LOCEWABHER 7
ing holes of the CRT clamp, Do not tighten e
the hardware,

{ ) Spread the CRT clamp and push the CRT
tube socket halfway into the clamp, Position
the keyway of the socket as shown,

PICTORIAL 4-9

( ) Refer to Detail 4-8A, and install 10-24
x 1-1/2" hardware in the CRT clamp,
Tighten this hardware only encugh to hold
the CRT tube socket in place, NOTE: The
CRT tube socket will be wired in the
following steps, Do not shorten any of the
wires connected to the socket, asthe socket
will be moved back when the CRT is in-

stalled, Detail 4-BA
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Make the followlng connections to the CRT tube
socket,

{ ) Cut bothleads of 2 27 K0 {red-violet-orange)
registor to 1/2" in length, Connect this
resistor between lugs 13 (NS) and 2 (NS).

{ ) Connect the free end of the lar
coming through hole #2 of
EU, to lug 11 (8-1).

blue wrire
ole Insulator

( ) Conneéct the free end of the large blue wire
coming through hole #1 of 2-hole insulator
EU, to lug 10 (5-1).

{ ) Locate the twisted pair of blue wires
coming through the cable clamp at CC on
the rear panel., Connect either wire to lug
14 (8-1) and the other to lug 1 (NS).

{ ) Connect the large blue wire coming from
hole C on the high voltage circuit board,
to lug 1 (8-2). Position this wire over the
top of the delay line,

{ )} Conneet the free lead of the 015 pid tubular
capacitor coming from solder lug CA onthe
rear panel, to lug 2 (8-2).

{ ) Connect the large blue wire coming from
hole B on the high voltage circuit board,
to lug 3 (S-1). Position this wire over the
top of the delay line,

Connect the wires from BO#8 of the top wire
harness to the CRT tube socket as follows:

( ) White-orange to lug 9 (8-1),
{ ) White-brown to lug 13 {8-2),
{ )} Redtolug5 (8-1).

{ ) Locate the yellow wire with clips on each
end, Measuring from both clip ends, cut two
clip-lead assemblies 5" long, Then remove
1/4" of insulation from the {ree end of each
5" wire, and melt a small amount of solder
an the exposed wire ends,

{ )} Connect the free end of one of these clip-
lead assemblies to lug 8 of the CRT tube
socket (S-1), Push the clip at the other end
onto pin 1 of 4-pin terminal strip ED,

{ ) Connect the free end of the other clip-lead
assembly to lug T of the CRT tube socket
{8-1), Push the clip at the other end onto
pin 4 of 4-pin terminal strip ED,

TOP HARNESS TO BOTTOM CHASSIS
WIRING

Refer to Pletorinl 4-9 (fold-out from Page 72)
for the following steps.

CAUTION: The low voltage power transformer
will be installed in the next step, Be careful
not to bend any of the transformer lugs, or to
pinch any wires between the transformer and
bottom chassis,

{ )} Refer to Detail 4-9A, and mount the Low wolt-
age power transformer (#54 -185) at DM, Use
#8 lockwashers and 8-32 nuls, and install
#10 solder lugs at DN and DT, Posltion the
transformer and sclder lugs as shown,

Ry . §E MUY
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Detall 4-9A
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Detail 4-58

{ ) BRefer to Detail 498, and mount the circuit
breaker at CF, Positlon the olreult brealker
28 showvn and twist the tabs 1/8 turn,

Position the wires from the free end of the top
harness toward the front of the chassls [rom
grommet DK,

{ ) Connect the violet wire from BO#0 of the
top harness to lug 11 of terminal board
DZ (8-3).

Connect the wires from BO®10 of the top wire
harness to the low woltage circuit board as
follows:

{ ) White to D (8-1},

{ ) Brownto F (8-1),

{ ) Connect both orange wires from BO#11 of
the top wire harness, to L on the low volt-
age circuit board (8-2),

Connect the wires from terminal board DZT to
the low voltage eircult board as follows:

{ ) Black from lug 13, to hole B (S-1),
{ ) Yellow from lug 17, to hole A (S-1).

{ )} Prepare the following lengths of large red
hookup wire:

3
1-3/4"

{ ) Remove 1" of insulation from one end of a
3" large red wire, Pass this endof the wire
mrsiiif lug 11 of transformer DM (5-2) to

golder lug DX (S-1), Connect the other end

to lug 14 of transformer DM (3-1),

{ ) Connect a 01 ufd 1.4 KV disc capacitor
from lug 4 of transformer DM (N3) io
soclder lug DT (8],

{ ) Connect a ,01 ufd 1,4 KV disc capacitor
from lug 1 of transformer DM (NS) to sclder
lug DT (8-2),

Connect the wires from BO#8 of the top wire
harness to transformer DM as follows:

{ ) Either white-green to lug 17 (NS).
{ ) Other white-green to lug 168 (NS).

{ ) Green to luz 12 (NS),

BOTTOM HARNESS TO TRANSFORMER
WIRING

Refer to Pictorial 4-0 for the following steps,

Connect the following wires from BO#E of the
bottom wire harness to transformer DM,

{ ) Red to lug 10 (8-1),

{ ) Gray to lug 0 (8-1).

{ ) Yellow to lug 8 (5-1),

{ )} White-blue to lug T (8=1),

{ ) Blue to lug 8 (8-1).

{ ) White-yellow to lug 5 (5-1).
{ ) Either black to lug 1 (N8),

Refer to Pletorial 4-10 (fold-out from Page
83) for the following steps,

{ ) Pags the large blue twisted pair of wires
extending from grommet DF under the bare
wire connected to solder lug DN,
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Connect this same palir of twisted wires to trans-
former DM as follows:

{ ) Either large blue to lug 18 (8-1),
{ ) Other large blue to lug 19 (8-1),

NOTE: The lollowing patr of twisted wires are too
long and must be cut to length. After they are
eut, remaove 1/4" of insulation from the end of
each wire; then melt a small amount of solder
on the exposed end of each wire,

Connect the black twisted pair of wires extend-
ing from grommet DP to transformer DM as
follows:

{ ) Either black to lug 1 (NS),
{ )} Other black to lug 2 (MS8).

ALTERNATE LINE VOLTAGE WIRING

Following are two sets of instructions, one for
120 VAC line voltage and the other for 240 VAC
line voltage, Use only the instructions that
colncide with the line voltage in your area,

240 VAC Wiring

Refer to the inget drawing on Pletorial 4-10 for
the following steps,

{ ] Prepare bothendsofa1-1/4"large red wire,
Connect this wire between lugs 2 (8-1) and
3 (5-1) of transformer DM,

{ ) Now, solder lugs 1 (5-3) and 4 (5-2) of
transformer DM,

120 VAC Wiring
Refer to Pictorial 4-10 for the following steps,

{ ) Prepare the ends of two 2" lengths of large
red hookup wire,

{ ) Connect a 2" large red wire between lugs 1
(8=4) and 3 (8-1) of transformer DM,

{ ) Connect a 2" large red wire botween lugs 2
(8-2) and 4 (NS,

Refer to Pictorial 4-10 for the following steps,

Connect the following wires from BO#B of the
bottom wire harness to transformer DM:

CAUTION: Do not use the white-green-green
wires [(white wire with two green siripes) in
the following two stepa,

{ ) Either white-green to lug 17 (5-2).

{ ) Other white-green to lug 16 (8-2).

( ) Either white-green-green to lug 15 (8-1).
{ ) Other white-green-green to lug 13 (8-1).
{ ) Green to lug 12 (5.2),

{ } Connect the remaining black wire from BO48
of the bottom wire harness, to lug 2 of cir-
cuit breaker CF (5-1),

{ ) Connect the shield leads to both delay lines
to solder lug DX (8-2).

{ ) Locate the line cord and separate the two
outside leads to a lemgth of 3-1/2" from
the exposed lead ends, Then cut 1-1/2" off
one of the outside leads and remove 1/4"
insulation from the end, Melt a small
amount of solder on the exposed end of
each lead,

{ ) Refer to Detail 4-10A, and install a #6 spade
lug on the end of the green line cord lead
{5‘-1 L.

ﬁéﬁ : gi'ﬂ‘l.-ﬂliﬂ

Detail 4-10A

Pazs the free end of the line cord through hole
CE of the rear panel and connect the leads as
follows:

{ ) Ribbed outside lead to lug 4 of transformer
DM (5-3),

{ )} Other outside lead to lug 1 of cireuit breaker
CF (8-1).
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Detail 4-10B

( )} Refer to Detail 4-108, and secure the green
line cord lead at DR on the top side of the
bottom chassis with a #6 x 3/8" sheot metal
BCTEW,

{ ) Refer to Detail 4-10C, and insta]] the proper
line cord strain relief at CE, The strain
relief shown ls for the flat line cord sup-
plied with the kit. If a round line cord is
uséd, the other straln relief must be used,

Detall 4-10C

This completeg the wiring of the kit, Check the
wiring carefuly and remove any wire clippings
or sclder splashes, Inspect both sides of all
circuit boards and cut off the excess wire from
any lead that may touch the lead of another
component or an adjacent foil,

TOP AND BOTTOM RAIL ASSEMBLY AND
MOUNTING

Refer to Plotorial 4-11 (fold-out from Page 83)
and Detail 4-11A for the following steps,

{ ) Assemble the top raill, using a rail (#204-
606), a wide spacer plate (#205-514), anar-
row spacer plate (#2056-515), the top trim
plate (#205-512), and the handle with clips,
Temporarily install a 10-32 x 3/8" phillips
head serew in the hole at each end of the
assembly to hold these pleces in place, and
to center the narrow spacer plate,

{ ) Ingtall the handle with 6-32 x 5/8" hard-
ware, The handle eaps can be installed
easily U they are first positioned on the
handle ends, Turn the rail assembly over
on an edge of a table, then push on the
assembly umtil the caps snap into place,

{ ) Remove the 10-32 x 3/8" screws from each
end of the agsembly,

{ )} Mount the top rail assembly with 8-32 x3/8"
hardware at the front subpanel and rear
panel, and #8 x 3/8" sheet metal screws
through the top rail assembly into the top
chassis, Be sure the sideof the rail with the
screw holes faces the top chassis, as it is
shown in Pietorial 4-11,
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Refer to Pictorial 4-12 for the following steps,

NOTE: The bottom rail assembly in the next two
steps is very similar to that of the top rail
assembly shown in Detail 4-11A on Page 77,

{ ) Assemble the bottom rail, using a rafl
(#204-696), a wide spacer plate (#205-
514), a narrow spacer plate (#205-515),
and the painted bottom trim plate (#205-
513), Temporarily install a 10-32 x 3/8"
phillips head screw in the hole at each end
of the asssmbly to hold these pieces in

place,

{ ) Install 6-32 x §5/8" hardware at the two
center holes of the assembly,

s

LRI N
FELF - TEFPIMG

CHABEEL ALESQRT
CHATLIE

LY ]
FEREL

{ ) Remove the 10-32 x 3/8" screw from each
end of the assembly,

NOTE: The self-tapping screws used in the
following step can be installed easily Uf theyare
turned in approximately two turns, and then
backed outward one turn, Repeating this pro-
cedure until the screw is about halfway in helpa
to clean the threads,

( ) Mount the bottom rail assembly with 8-32
x 3/8" hardware at the front subpanel and
roar panel, and B-32 x 3/8" self-tapping
scréws through the chassis support bracket
into the bottom rail assembly,

8 LOCKWASHLE
.38 st

SSTFTOMN RAIL
BEEFEEL Y

FEGNT
LEEENT L

PICTORIAL 4-12
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VERTICAL SHIELD AND FRONT PANEL
MOUNTING

Refer to Plctorial 4-13 for the following steps,

{ ) Refer to Detail 4-13A, and mount the
vertical input shield with #8 x 5/8" sheet
metal screws,

{ ) Install push-in feet at the four indicated
holes around the CRT hole in the fromt
panel,

WERTICAL INPUT
SEIELE

CHdLIs
BRTTOW

BHEET METdL
FCREW

FEOMT
SUBRINLL
— e e

Detail 4-13A

{ ) Install the front panel on the fromt sub-
panel, Secure the fromt panel in place
using 3/8" control flat washer, and a
3/8-32 control out on each switch and
contro] bushing,

FADHT
iEEPINEL

FRONT FENEL

178" CDNTEHDL - -
FLET malNER “'5
u
"'\.\_\_\-\I--|

170 -1k CONTROL
Mt

PICTORIAL 4-13
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PANEL RING MOUNTING
Refer to Pictorial 4-14 for the {ollowing ateps,

{ )} Mount a panel ring (#210-20) on the {ront
panel with 10-32 x 3/8" phillips head screws
at the top and bottom, and 8-32 x 3/8" flat
head screws on the sides,

{ ) In the same manner, install a panel ring on
the rear panel with 10-32 x 3/8" phillips
head serews at the top and bottom, and 8-32
x 3/8" flat head screws at the sides,

{ ) Install a #47 pilot lamp in each of the two
sockets directly above the CRT hole,

KNOB AND CRT INSTALLATION
Refer to Pictorial 4-15 for the following steps,

{ ) Rotate all front panel switch and control
ghafts fully counterclockwise,

{ ) Refer to Detail 4-15A, and install the three
black knobs with through holes at the Hor,
Display, Multiplier, and Trigger Level posi-
tions, Position each polster as shown,

{ )} In alike manner, install red knobs with 3/16"
holes at these same locations, Position the

pointers as shown,

#4T PILOGT LAMP

-3 350 PHILLIPE

HEdAR JCREw

PICTORIAL 4-14

Detail 4-15A

{ ) Install the red knobs with 1/4" holes at the
Intensity, Focus, Astig,, and Scale Ilum,
positions,

{ ) Install the black knobs with 1,/4" holes on the
remaining gwitch and control shafts,

{ ) Install red binding post caps at the twoloca-
tions indicated,

{ ) Install black binding post caps onthe remain.
ing three binding post bases.

{ ) Slightly spread the open end of each of these
binding posts by inserting a phillips screw-
driver into it; then tap the serewdriver into
it; then tap the acrewdriver lightly, This will
keep the binding post caps from coming off,

G- FEabIRT FLAT
HELAD BCREW
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PICTORIAL 4-15

[CAUTION: Extreme care must be exercised { ) Carefully unpack the CRT, Align the key of
when handling the CRT (cathode ray tube) due the CRT plug with the keyway of the CRT
to its high vacuum, DO NOT strike, scrateh, socket; then insert the CRT into the CRT
or subject the CRT to more than moderate shield, Push the CRT in until it is plugged
pressure at any time, Never lift the CRT by into the socket,
its neck, A fracture of the glass could result als seraw in the CRT
in an implosion of considerable violence capable { 3 Locsss the reisisieg e

socket clamp,
of causing personal injury,
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(o 0 ) { ) Now, without rotating the CRT, push it into
R R R T the CRT shield until itz face is flush with
- the front surface of the push-in feet,

{ )} Now tighten the retaining screw and mounting
screws of the CRT mounting clamp, Tightén
the retaining screw only enough to hold the
CRT in place,

{ ) Push the anode elip onto the anode pin on
the side of the CRT.

Refer to Detall 4-15C for the followlng steps,

o 0

[.f‘cf- @ ) { ) Install the green grid screen, CRT graticule,
and the bezel, Position the bezel with the

wide section of the ring as shown, Use 3/8"

knurled nuts,

r & r

b e | v

Datail 4-158

{ ) Refer to Detail 4-15B, and rotate the CRT

so an imaginary line through luga § and 12
of the CRT socket would be paraliel to the
top of the rear panel,

————
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Detall 4-15C
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{ ) Locate the nameplate and carefully peel off
the protective backing, Position the name-
plate on the bezel as shown, then press it
into place,

i Tap
B e CHESSIE

u-’ ‘:':- .
CRTRET N | ;-i ;ﬂﬁﬁiﬁiﬁ’
:u:llllr = -*"'-
fronoicnts

REAR PANEL SHORTING LINK MOUNTING
Refer to Plctorial 4-18 for the followling steps,

BHORTiNG

( ) Install the shorting link on the binding post -
bases on the rear panel, Use a red binding
poBt cap on the top binding post base, and a
black binding post cap on the bottom binding
Pﬂﬂh—lﬁ-

I ) Install a small rubber foot on the two . BLUE &mD WHITE
spacers extending from the rear panel, Use T

WA LL

8-32 x 3/8" screws, nun e
NOTE: The blue and white identification label e
shows the Model number and Production Series <
number of your kit, Refer to these numbers ™ \%

I .

TOF NaiL
ARIEMELY

FEOKT
SUBPFAHEL
m—

in any communications with the Heath Company; sCREW
this assures you that you will receive the most q.
complete and up-to-date information in return, e S i L . & m@

{ ) Seleet a location on the chassis, just in-
side the rear panel, for the identification
label, Then carefully peel away the back- PICTORIAL 4-16
ing paper and press the label into position,

PICTORIAL 4-11

This completes the Step-By-Step Assembly of ' @
the kit, Check to see that no short circuits W

exist and that all comnections are scldered, LEADS
Remove any wire clippings or solder splashes, By
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INITIAL TESTS

Refer to Pictorial 4-17 for the following three
steps,

{ ) Install the tubes in their respective sockets
on the circuit boards,

{ ) Install tube shields at locations V7 and V@
on the horizontal cireuit board,

HEATMICITY

( ) Install the high voltage shield, using #6 x 5,/8"

{

)

sheet metal screws, Be careful not topinch
any wires between the shield and the rear
panel or top chasais,

Prepare both ends of a 16" length of hookup
wire (any color), Solder ong end of this wire
to pin 4 of tube socket V12 on the {ofl side of
the horizontal eircuit board {see Figure1-1
fold-out from Page B4). Connect the other
énd to the red HOR DISPLAY EXTterminal
of the panel,

Page 85
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FRONT PANEL CONTROL SETTINGS

NOTE: In the following steps, all front panel
controls will be called out in capital letters

just as they appear on the front of the Oscillo-
scope, The following markings are on the front
panel in abbreviated form:

MARKING FULL MEANING
ASTIG Astipmatism

BCALE ILLUM Seale Miumination
VERTICAL AMP Vertical Amplifier
VOLTS/CM Volte Por Centimeter
BAL Balance

HOR DISPLAY Horizontal Display
INT Intermnal

EXT External

MAG ON Magnifier On

VAR Variable

UNCAL Unealibrated
TIME/CM Time Per Centimeter
AUTO Automatic

MORM MNormal

8et the front panel controls as directed in the
following groups of stepa,

BEAM AND SCALE CONTROLS

{ ) INTENSITY: Center of range.
{ ) FOCUS: Center of range.

{ ) ASTIG: Center of range,

{ ) SCALE ILLUM: Fullycounterclockwise (AC
OFF),

VERTICAL AMP

{ ) GAIN: Fully clockwise (CAL),
{ ) AC-DC switch: AC,

( ) VOLTS/CM: 2,

{ ) BAL: Center of range {screwdriver adjust),

POSITIONING
{ ) YERTICAL: Center of range,

{ ) HORIZONTAL: Center of range,

TIME BASE

{ )} TRIGGER SOURCE: INT,

{ ) TRIGGER MODE switches: +, AC, NORM,
[ ) TRIGGER LEVEL: Center of range,

[ ) STABILITY: Fully counterclockwise,

{ ) TIME/CM: 10 M SEC,

) MULTIPLIER: 1,

)} VARIABLE: Any pasition,

{ ) HOR DISPLAY: EXT,

{ } EXT LEVEL: Fully counterclockwise,
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INTERNAL CONTROL SETTINGS

In the following steps the internal controls will
be preset, These controls should be set when
logking at the Qzscilloscope from the lop or redr:

Refer to Figures 1-1 through 1-4 (fold-out from
Page B4) for the following steps,

TOP CHASSIS

{ ) Bweep Position: Center of range,

{ ) Sweep Length: Fully clockwise,

{ ) Sweep Calibrate: Center of range.

{ )} High Voltage Adjust: Fully counterclockwise,
BOTTOM CHASSIS

{ ) Trigger Sensitivity: Center of range,

{ )} -150 Adjost: Fully clockwise,

{ } DC Trigger: Center of range,

{ ) Vertical Calibrate: Center of range,

CRT SUPPORT CHASSIS
( ) Both DC Delay Adjust: Center of range.

INSIDE FRONT PANEL

{ ) Posltlion the osecilloscope on its left gide
as viewed from the front,

( )} Horizontal Position Preset: Center of range,

WARNING: Very high voltage (2500 volts) ias
present on the foil side of the high woltage
cireuit board and at the anode elip of the CRT
{cathode ray tube), Extreme care should be taken
to make sure you do not touch any of these areas
while the Oscilloscope is in operstion, It it is
necesgary to do any work in the Oscilloscope
after it has been on, first make sure it is turned
off, Then short the post accelerator lead (the
yollow wire on the high voltage circult board)
to the chassis to discharge the high voltage,

ADJUSTMENTS

if the Oscilloscope operates abnormally at any
time during these Adjustments, turn it off fim-
mediately and refer to In Case Of Difficulty on
Page 111, If the circuit breaker trips, turn the
Oscilloscope off, and wait at least 30 seconds
before resetting it,

Refer to Figure 1-4 for the following test pointa,

NOTE: The meter used for the following adjust-
meénta should be a VTVM or wolt/ohmmeter

that is accurate within 2%.

{ } Set the meter to measure -150 volts DC,
and connect it between the chassis (ground)
and foil D (white wires) of the low voltage
clreuit board,

NOTE: Until adjustments and voltage checks
in the following six steps are completed, some
undesirable circuit unbalance may exist, Read
these six steps all the way through before turn-
ing an the Oscilloscope, Then complete the
adjustments and voltage checks quickly (within
4 or 5 minutes),

{ ) 1. Plug in the line cord (use the adapter
plug if nocessary] and lurn on the Oscillo-
scope with the SCALE ILLUM knob, NOTE:
The meter may tend to go positive fora few
geconds unti) the Oscilloscope warms up,

{ )} 2, As soon as the voltage atfoll Dhas stabi-
lized, adjust the -150 Adjust control for
exactly -150 volts at foil D,
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{ ) 3, Reset the meter so it will measure the
following positive DC voltages, Check to see
that these voltages appear at the indicated
foils on the low voltage circuit board,

Foil F = +100 (brown wires)

Foil L = +300 (orange wires)

Foil X = approximately +450
{viclet wires)

Refer to Figures 1.1 through 1-4 for the follow-
ing steps,

{ )} 4, Bet the meter so it will measure +300
volts,

NOTE: In each of the next two steps, as the
indicated control is rotated in one direction,
the wvoltage at cne pin of the CRT socket will
increase while the voltage on the other (meas-
ured) pin decreases,

{ 185, Alternately measure the voltage from the
chassis to pins 7 and 8 of the CRT socket,
Adjust the BAL control (on the front panel)
until there is less than 10 wolts difference
between the wvoltages on these two pins,

MOTE: In the following step, i proper balance
cannot be obtained reset the control tothe center
of its range., Then refer to the In Case Of
Difficulty section (Page 111) of the Manual,

{ )6, In a like manner, alternately measure
the woltages between the chassis and pins
10 and 11 of the CRT socket, Adjust the
Horizontal Position Preset control (behind
the front panel) until there is less than 10
volts difference betwean the wvoltages on
these two pins,

{ )} Slowly rotate the HY Adjust control (on the
high voltage circuit board) until a spot just
appears on the CRT, H the spot can not
goen on the CRT, raepeat the previous two

steps,

{ )} Adjust the FOCUS and ASTIG controls for
a sharp-round spot, Now, turn down the
INTENSITY control. The spot should go out,
If the spot does not go out, the HV Adjust
control 18 set too high, Reset the HV Adjust
comtrol to obtain the proper action,

T

) Return the INTENSITY control to its mid.
position, The spot should reappear,

| With the HORIZONTAL POSITIONING con-
trol set at ita 12 o'elock position, reset the
Horizontal Position Preset control so the
spot appears exactly on the center vertical
line of the graticule,

) Turn the EXT LEVEL comtrol. A hori-
zontal line should appear on the CRT,
H there is a spot but no line, the hori-
gontal deflection cireuits are not oper-

ating properly.

)} Disconnect the hookup wire, from the HOR
DIEPLAY EXT terminal, and conneet it
to the center contact of the VERTICAL AMP
INPUT terminal, A wertical line should
appear on the CRT. If there 18 a spot but
no line, the vertical deflection circuits are

not operating properly,

} Turn the Oseilloseope off and completely
remove the hookup wire comnmected to pin
4 of tube socket V12,

) Turn the Osellloscope on and set the
HOR DISPLAY switch to X1,

) Now turn up the STABILITY control, A
horizontal line should reappear onthe CRT,
NOTE: It may be necessary to readjust the
fetting of the INTENSITY eontrol, If there
is a spol, but no line, the sweep circuits
are not operating properly or the Sweep
Length control may not be in its full
elockwise positlon,

} Check to make sure the horizontal line is
parallel to the horizontal lines on the CRT
graticule, I these two lines are parallel
go on to the next step: bui if they are not
parallel, realign the CRT as follows:

1. Remove the CRT bezel, green grid
screen, and graticule,

2, Make a mark with a grease peoncll
directly over the horizontal trace on
the face of the CRT,

3., Turn the Oseilloscope off and replace
the graticule,
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4, Loosen the CRT clamp, and rotate the
CRT until the grease pencil mark is
parallel to the horizontal lines on the
graticule,

8, Tighten the CRT clamp, and remove
the graticule,

6, Remove the grease pencil line from the
CRT.

7. Replace the graticulse,
gcreen, and bezel,

green grid

{ ) Turn en the Oscilloscope and allow it to
warm up for about five minutes,

{ ) Adjust the Sweep Position control (on the
horizontal circuit board) so the left starting
point of the horizontal line is aligned with
the extreme left vertical line of the graticule,

KOTE: The long vertical and borizontal lines on
the graticule are spaced 1 c¢m (centimeter)
apart, The short lines on the center vertical
and horizontal lnes are 2 mm (millimeters)
apart, The ugable graticule area is 6 cm high
and 10 em wide,

{ ) Adjust the Sweep Length comtrol (on the
horizontal circuit board) so the right end
of the horizontal line extends about 1,/2 or ]
cm beyond the extreme right vertical line
of the graticule, Check this sweep length
by rotating HORIZONTAL POSITIONING
control,

{ ) Place the HOR DISPLAY switch in the EXT
position, A spot should appear on the CRT,

{ ) Check the effect of the HORIZONTAL and
VERTICAL POSITIONING contirols, The
horizontal and vertical movement will be
limited until calibration is complete,

{ ) Return the HOR DISPLAY to its X1 posi-
ton,

{ ) Turn the STABILITY control fully eounter-
clockwise, and reduce the setting of the
INTENSITY contrel until the spot just
goes out, Mow turn the STABILITY control
clockwise, A trace of normal intensity
should appear on the CRT.

{ ) Try all possible combinations of the TIME/
CM and MULTIPLIER switches to be sure
the sweep operates In all positions, Do
not worry about changes In trace length at
this time,

{ ) Place the HOR DISPLAY switch in the X5
position, The trace should extend beyond
the graticule on both sides, Rotate the
HORIZONTAL POSITIOMING control from
one extreme to the other to confirm this,

IMPORTANT: The -150 wolis will be recali-
brated in the next two steps, Bince this voltage
is a reference for most other woltages in the
Ogcillogeope, it must remain aecurately at
=150 volts throughout the following calibration
adjustments, I wide line woltage variations
exist in your area it would be best if a line
voltage regulator, set at the nominal line volt-
age, were used during the calibration procedure,

After this calibration is complete, if the -150
Adjust control has to be readjusted due to tube
or component changes, the entire Calibration
procedure must be repeated, However, once
the Calibration adjustments are completed,
variations in line voltage will have little if any
effect on the operation and accuracy of the
Ogcilloscope, This is due to the stability of
the voltage regulator cireuits used in the Oscillo-
scope,

{ ) Bet the meter to measure -150 wolts DC,
and connect it between foil D (white wires) of
the low voltage circult board and chassis
ground,

{ ) Reset the -150 Adjust control (if neceasary)
to obiain a -130 ¥V DC between foil D on
the low vaoltage elrcuit board and the chas-
sis, Then disconnect the meter,

This completes the Initial Tegts, Proceed to
the Calibration section of the Manual for the
final adjustments,
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CALIBRATION

The final accuracy of the Oscilloscope will de-

pend almost entiréely on the accuracy of the gen-
erator wied during the ealibration procedure,

The generator, or generators, must be accurate
in fregquency and output levels, It should be cap-
able of producing 1 ke and 100 kc sine waves,
and 1 ke to 100 ke square waves that have a
fast rise time with a minimum of tilt and over-
shoot,

U highly accurate generators are not avallable,

TRIGGER

CONTROL SETTINGS
Vertical Amp

GAIN: CAL,
VOLT/CM; 05,

Tirme Bota

TRIGGER SOURCE: INT.

TRIGGER MODE: +, AC, NORM,
TRIGGER LEVEL: Center of range,
BTABILITY: Fully counterclockwise,
TIME/CM: 100 p SEC,
MULTIPLIER: 1,

VARIABLE: Any position,

HOR DISPLAY: X1,

EXT LEVEL: Any position,

{ )} Turn the Owcilloscope and generator, or
generators, on and permit them towarm up,

HEATHIETT?®

2 generator of average accuracyanda ealibrated
ogcilloscope can be used in a less accurais
comparison type of calibration, To use this
method, obtain the recommended waveform on
the calibrated oscilloscope, then cbserve your
Oseillogeope and adjust it for the same wave-
shape,

Refer to Figures 1-1 through 1-4 (fold-out from
Page 84) for control locations,

CIRCUITS

ADJUSTMENTS

{ ) Connect the generator to the VERTICAL
AMP INPUT.

{ ) Set the generator for a 1 kc sine wave,

{ ) Turn the STABILITY control clockwise until
a pattern appears on the CRT,

{ ) Bet the generator output so the pattern is

6 om high. Adjust the VOLT/CM switch,
VERTICAL POSITIONING control, and the
generator output as required,

{ } Turn the STABILITY control counterclock-
wise until the pattern just disappears,

{ ) Adjust the Trigger Sensitivity control (on
the trigger cireuit board) until one complete
sine wave 18 "locked-in'' on the CRT, The
starting point of the trace may be at any
location on the left=hand wertical line of
the graticule,

Page 91
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(

)

While moving the TRIGGER MODE switch
between (+) and (=), adjust the Trigger Sensi-
tivity comtrol until the starting point of the
trace, at the left side of the CRT, is at the
same location for both switch positions,
Return the TRIGGER MODE switch to (+).

{ ) Adjust the TRIGGER LEVEL control until

the starting point Iz on the center hori-
gontal line of the graticule, See Figure
2-1,

= e

A

)

—

Figure 2-1

The TRIGGER LEVEL control should now
be in the 12 g'elock position, If it is not,
loosen the setscrew, reposition its pointer
to the 12 o'clock position, Then retighten the
setscrow,

Reduce the output level of the generator to
obtain a trace 1 cm high (1/2 square above
and 1/2 square below the horlecontal center
ling), The TRIGGER LEVEL conirol may
have to be readjusted to obtain a stable
trace,

Switeh the TRIGGER MODE switeh between
its (+) and (=) positions; the starting point of
the trace should réemain at the same loca-
ticn, I a trace does not appear on either the

(+) or (=) position, increase the output of the
generator unfil a trace does appear at hoth
positions, Then readjust the Trigger Sensi-
tivity control as before, If this control is
adjusted properly, vou should be able to
maintain a stable trace on the (+) or (-)
positions of the MODE SWITCH for any
trace between 1 ¢m and § cm high,

This completes the setting of the Trigger Sensi-

NOTE: After an internal control has been ad-
justed, it might be wise to markit with a grease
pencil or place a plece of tape om it so it will
not be changed accidentally later on,

{

) Set the generator output to cbiain a trace

& cm high,

Make sure the TRIGGER MODE switches
are in the (+), DC, and NORM posaition, Do
not be copcerned if the trace disappears,

While moving the TRIGGER MODE switch
between DC and AC, adjust the DC Trigger
eontrol (on the vertical eircuit hoard) until
the starting point is at the same location on
the CRT for both positions of the switch,
Return the TRIGGER MODE sgwitch to AC.

Disconnect the generator from the VER-
TICAL AMP INPUT. The trace will dis-
appeéar, unless the STABILITY control is set
too high, i =0, reduce the setting of this
control untll the trace just disappears,

) Change the TRIGGER MODE switch from

NORM to AUTO, A straight horizontal
line should appear,

Reconnect the generator to the VERTICAL
AMP INPUT, The pattern should now re-
appear on the CHT,

Move the TRIGGER MODE switch between
(+) and (-), this should reverse the phase of
the sine wave, The atarting point of the trace
may vary slightly, but this s normal, NOTE:
The TRIGGER MODE AC DC switch and
the TRIGGER LEVEL control are disabled
when the TRIGGER MODE switch 18 in the
AUTO poaitlon,

This completes the adjustments of the trigper
circuits,
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TIME BASE

TIME BASE CONTROL SETTINGS

TIME,/CM: 100 u SEC,
MULTIPLIER : 2,

ADJUSTMENTS

Connect the generator to the VERTICAL AMP
INPUT and set it for a 1 ke square wave output
{a pulse output can also be used) to produce a
trace approximately 4 em high,

NOTE: U at any time the trace does not com-
pletely fill the width of the graticule, increase
the setting of the Sweep Length comtrol for a
trace width that extends 1/2 to 1 em beyond the
right edge of the graticule, Also, adjust the
HORIZONTAL POSITIONING control, as re-
quired, to keep the starting point of the trace
on the lefi-hand vertical line of the graticule,

{ ) Adjust the Sweep Calibrate control (on the
horizontal clreuit board) so two complete
waveforms just fill the width of the grati-
cule (10 ¢m), See Figure 2.2, This adjust-
ment must be made accurately, Do not be
concerned that the trace continues past the
right side of the graticule,

CIRCUITS

This adjustment has calibrated the ,1 SEC
through the 100 g SEC positions of the TIME,
CM switeh, and the 1 through § positions of
the MULTIPLIER switch, The 10 and 1 p BEC
positions of the TIME/CM switch will be cali-
brated later,

©

Figure 2-2

SWEEP LINEARITY CIRCUITS

TIME BASE CONTROL SETTINGS

TIME/CM: 10 u S8EC,
MULTIPLIER: 2,
DISPLAY: X8,

ADJUSTMENTS

Bet the genorator for a 100 kc sine wawve at a
level which will produce a trace 4 cm high,
Turn the HORIZONTAL POSITIONING control
clockwise so the start of the trace is pear
the left side of the graticule,

{ ) Adjust the X5 Sweep Linearity trimmer (on
the horizontal circuit board) so the first
cycle of the waveform is equal in width
and appearance to the remaining cycles,
This adjustment affects only the first cycles
of the waveform,

{ ) Change the TIME/CM switch to 1 u SEC,
the HOR DISPLAY awitch to X1, and the
MULTIPLIER switch to 5,

{ ) Adjust the X1 Sweep Linearity trimmer on
the DISPLAY switch (see the chassls photo
on Page 136) so the first half of the wave-
form {8 equal in width and appearance to
the second half of the wavelorm,
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{ ) Adjust the generator for a 100 kc square
wave at a level which will produce a trace
4 em high,

{ )} Change the MULTIPLIER switch to 2,

{ ) Adjust trimmer C835 on the TIME/CM
switch (see the Chassis Photo on Page
138) so two complete waveformas just fill
the width of the graticule (10 e¢m). (Each
of the two square waves should be ex-
actly 5 em wide,) See Figure 2-3, This
adjustment must be made accurately, Do
not be concerned that the trace continues
past the right side of the graticule,

This adjustment has calibrated the 10 g SEC
and 1 u SEC positions of the TIME /CM switch,

{ ) Now check all possible positions of the
TIME/CM and MULTIPLIER switches to
see¢ that the trace comtinues past the right
gide of the gratieule, If it does not, in-
crease the setting of the Sweep Length
control for a trace 10-1,/2 to 11 cm long,
This is to make sure that the trace always
fills the complete width of the graticuls,

Figure 2-3

This completea the adjustments of the TIME
BASE circuits,

VERTICAL AMPLIFIER CIRCUITS

YERTICAL AMPLIFIER AMPLITUDE
CALIBRATION

{ ) Make sure that the VOLT/CM switch is in
the .05 poaition,

{ ) Set the generator for a calibrated .05 volt
(50 mv) peak-to-peak output at any fre-
guency between 10 cps and 100 ke,

{ ) Adjust the Vertical Calibrate control (on the
vertical circuit board) until the trace is
exactly 1 cm high,

NOTE: If an accurate generator isnotavailable,

the following alternate method, which uses a
fresh 1.5 volt battery, may be used:

{ ) Sat the VOLTS/CM switch to .6 and the
VERTICAL AMP switch to DC,

{ ) Adjust the Vertical Calibrate control (on
the vertieal eircuit board) so the horizontal
line moves exactly 3 cm, when the battery
ig alternately connected and diseonnected at
the VERTICAL AMEP INFUT,
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Figure 2-4

DC DELAY LINE TERMINATION

The following adjustments are used to make the
horizontal portion of a square wave as flat as
possible, Figure 2-4 shows how this part of the
waveform appears when the DC Delay Line Adjust
controls are not set properly, Note that the start
of the horizontal line 18 not lined up properly
with the remaining portion of this line,

The DC Delay Line Adjust controls must be ad-
justed equally and In small amounts, but in
opposite directions, I only one control is ad-
justed to make this correction, the delay lines
will not be balanced properly. When turning
control #1 clockwise (from the rear) the lead-
ing portion of the line will be moved downward,
The action of control #2 will have the opposite
effect,

MNOTE: It may be helpful to view the trace in

© e ©)

Figure 2-5

a mirror when making the DC and AC delay
line adjustments, a8 these adjustments are
made from the rear of the Oscilloscope,

With the VOLTS/CM switch in the .05 pogition,
set the generator for a 50 ke to 100 ke square
WATE,

( ) Make the necessary adjustments of the DC
Delay Line Adjust controls, Remember,
turn the controls only a8 very small amount

at a time, and in opposite directions toeach
ather,

When the leading portion of the horizontal line
s Uned up with the remainder of the line (see
Figure 2-5). cheek the opposite sides of these
controls to see that the screwdriver slots are
positioned approximately the same amount, but
in opposite directions from the 12 o'elock
pasition,



Figure 2-6
AC DELAY LINE TERMINATION

These adjustments are performed to remove as
much wrinkle as possible (see Figure 2-6) from
the firet 1/2 ¢ sec of the horizontal line of a
gguare wava, All the wrinkle cannot be re-
moved, as seen in Figure 2.7, which shows the
waveform afier proper adjustment of the four
AC Dwalay Line Adjust colls,

Although any one of these four coils can be ad-
justed to remove most of the wrinkle, each
coil must be adjusted only a little at a time,
and all four coils must be adjusted as a group,

{ ) Set the generator to produce a 50 kc to 100
ke square wave,

Figura 2-T

{ )} Adjust coil #1 untll you gee the first notice-
able decrease in the height of the wrinkle,
then stop, Use the alignment tool supplied,

{ ) Then, adjust coll #3 until there is a slight
reduction in height of this wrinkle, then stop,

{ ) Colls #2 and #4 should now be adjusted in a
like manner,

{ ) Continue adjusting all four coils until no
further improvement can be noticed, Ad-
just coils #1 and #3 az a pair, and colls #2
and #4 as a pair, Also, the slug in coil #1
and the slug in coil #2 should be kept as
close as possible to the same depth into the
eodl form, The same i5 true of coils #3
and #4,

INPUT ATTENUATOR

VERTICAL AMP CONTROL SETTINGS

GAIN: Calibrate,
VOLTS/CM: 05,

ADJUSTMENTS

( )} Position the Oscilloscope on its right side
(a8 viewed from the froat),

{ ) Set the generator to produce a 1 ke square
wave that is 1 em to 4 emhigh, This should
bo a good square wave having a minimum
of tilt and overshoot,

KOTE: Readjust the generator when necessary,
to maintain approximately the same trace height
throughout the following adjustments, The pur-
pose of these adjustments is toobtainthe proper
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Figure 2-8

amomnts of cireuit capacitance for each posi-
tion of the VOLTS/CM switch, Figures 2-8
through 2-10 show the conditions of too much
capacitance, too little capacitance, and the
corréct amount of capacitance réspectively.

Obasrve the waveform now on the CRT. Per-
form the steps in the following chart and adjust
the ndicated trimmers to obtain the correct
waveshape,

VOLTS/CM TRIMMER
SWITCH S
{ 1.1 Ca08
()2 ce11
( )5 Ca02
i 11 Ce07
{ )2 CHOS
{18 C605

The 10 and 20 positions of the VOLTS/CM
switch should show the same waveshape, There
are no separate adjustments for these positions
of the switch,

Figure 2-9

Trimmers C001 and C804 are adjusted only when
a low capacitance probe iz used withthe Oseillo-
scope, For these adjustments see Low Capac-
itance Probe adjustments on Page 98,

F Igura 2-10
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FINAL ADJUSTMENTS

VERTICAL AMPLIFIER BALANCE

{ ) Increase the setting of the STABILITY con-
trol to obtaln a horizontal line with no ver-
tical input,

{ ) Set the VERTICAL AMP BAL control so
that the trace stays stationary (does not
move up or down) when operating the
VERTICAL AMP GAIN control through its
entire range,

DC TRIGGER

{ ) Conneet a 1 kc sine wave gignal to the
YERTICAL AMP INPUT,

{ ) Set the TRIGGER MODE switches to NORM,
AC, and (+), Adjust for a stable trace,

{ ) Center the trace on the graticule with the
VERTICAL POSITIONING control,

{ ) I necessary, set the DC Trigger Adjust
control so the trace does not disappear
whon switching the TRIGGER MODE awitch
between AC and DC,

HIGH VOLTAGE

i ) Turn the INTENSITY control fully counter-
clockwise,

{ ) Adjust the HV Adjust control until the trace
just disappears,

This completes the adjustments of the Oscillo-
scope, unless a low capacltance probe is to be
used, If a low capacitance probe is to be used,
perform the following adjustments alsa,

LOW CAPACITANCE (X10) PROBE

{ ) Set the Oscilloscope and generator the
same way they were set for the Input
Attenuator adjustments on Page 96,

{ ) Connect the generator to the VERTICAL
AMP INPUT, and observe the waveform,

{ ) Connect the low capacitance probe between
the VERTICAL AMP INPUT and the gen-
erator, Remember that the trace height
will be reduced by a factor of 10,

{ ) Set the probe adjustment for the same
pattern that appeared on the Oscilloscope
in the preceding step, Do not readjust the
probe in the following steps,

{ ) Change the VOLTS/CM switch to the ,5
position,

{ ) Adjust trimmer C801 (on the VOLTS/CM
switch) for the proper waveshape,

{ ) Set the VOLTS/CM switch to the 5 position,

{ ) Adjust trimmer CB804 (on the VOLTS/
CM switch) for the proper waveshape,

This completes the adjustments for the use of
a low capacitance probe,



FINAL ASSEMBLY

{ )} Refer to Detail 5-1A, and mount the eight
1/4-turn fasteners on the chassis assembly,
Position the fasteners as shown,

NOTE: The spacers extending from the rear
panel make a convenient storage place for
the line cord,

Detail 5-1A

HMEATHEITY
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FHELL
PICTORIAL 5-1

Refer to Pictorial §-1 for the following steps,

{ ) Refer to Detail 5-1B, and install four
cabinet mounting studs at the indicated
locations on each of the cabinet shells,
Use 1/4" nylon flat washers, 5/32" ID flat
washers, and cabinet mounting studs pins,
These pins can be squeezed into the studs
with a pair of pliers, Be sure the pins
extend squal amounts from each side of the
gtuds,

CAUBIRET WOUNTING
STUR Bl

(] . J
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P e R FLAT WAKHER
pagt i BT 1y .li.“-" o
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Detail 5-18
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{ ) Refer to Detail 5-1C, and install twa large
rubber feet on each cabinet shell, Use 8-32
x 1/8" hardware,

{ ) Install a cabinet shell on each aide of the
chassis assembly with its top and bottom
edges into the grooves of the fop and
bottom rall assemblies, Then turn each
cabinet mounting stud 1/4 turn,

{ ) Install the rear access door with a 8-32
x 3/8" acrew,
032 MUT

@pl LACEWESHEN

LamEmE
EUDBEE POOT

&l-ﬂ'l"il' RCAEw

Detail 5-1C
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TEST CABLE ASSEMBLY COANIAL FLUD

INjERT

Refer to Pictorial 5-2 for the following stepa,

{ ) Refer to Detail 5-2A, and prepare one
end of the large coaxial cable as shown,

CouniEg
FLUG
{ ) Bolder allisator clips on the inner lead and i
i
ghield at the prepared end of the cable, LR
sOLBLR
PICTORIAL 5-2
FREPISE DNE EME &5 SEDWY
T B E Wi { ) Refer to Detail 5-2B, Prepare the other
" end of the large coaxial cable and install
the coaxial plug as showm,
_m‘____\,;d»’ﬂ:'::’:
;:‘Jﬁﬁ'{.‘-':ﬁ:ﬂ?ﬁ'::ﬂ:‘-fﬂzzﬂ::'““ This completes the calibration and agsembly
[} T
~igty- s of the Oscilloscope,
PREEPERL EwD Ak Gelws. ”‘___’
T e
1
FUSH BACE THME SHIELD. THEN WMAEE AN OFENIKG L
BT TEaT Siea deabes, Pick g U
UHBCREW CEANIAL PLID CAP, POSITHIR IT 0N TSE CABLE
% ;f FUEE THE IiELE OVEN THE (M8 OF THE COARIAL
‘ﬁ; FLUG INEERT
: . CORNIAL FLUG gL
BENOVE T e inssyt1I0N 188 STANPEY connis buus car
IZLDER T THE M8 OF THE S=IELD AND INMER
LEAD. USE DMLY EMOLGM WELT FDE THE JOLDEDN AEREW COANIAL COMMESTORN OMTO COMNIAL PLUb
e FLOW, IHSERT, SQLODE® SHIELE AMB INHER LEAD T
COANIAL PLUG
IDLDEHJ -
f
] IDLOER
REFLAEE COLEIML PLUG CAF BN
COANIEL *LD.

Detail 5-24 Detail 5-28B
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CONTROL FUNCTIONS AND

OPERATION

The switches and controls on the front panel of
the Model 10-14 Oscilloscope are grouped and
color coded for ease of operation,

The paragraph numbers in this section refer to
the circled numberson Figure 3-1 (fold-out from

Page 108).
BEAM AND SCALE CONTROLS

1, SCALE ILLUM, When fully counterclock-
wige, the switch on this conirol is in the
AC power Off position, As the control is
rotated clockwise, the AC power is switched
on, and the brightness of the edge-lighted
graticule can be adjusted to the desired
brilliance,

NOTE: The green grid screen may be removed
if you wish, It is not essential to the operation
of the Oscillosacope,

2. ASTIG. This control adjusts the shape of the
spot on the face of the CRT, It is used in
conjunction with the FOCUSE eontral to ob-
tain the sharpest, clearest display om the
CRT,

3, FOCUS, This control varies the sizo of the
gpot on the face of the CRT. The FOCUS
control is adjusted with the ASTIG con-
trol for the sharpest display,

4. INTENSITY. The brightness of the trace is
increased with clockwise rotation of the
Intensity Control, A slight readjustment of
the ASTIO and FOCUS controls s some-
times required after adjusting the Intensity,

MEATEETTY

5. Power On Indicator, The red neon lamp
glowa when the AC power is turned on,
Since this lamp operates from a B+ volt-
age, it may nol go oul immediately when
the power is turned off,

VERTICAL AMP SECTION

6, INPUT terminals, The coaxial socket will
accept a standard coaxial comnector, or a
banana plug may be inserted in the center
contact and a separate ground lead con-
nected to the black binding post,

7. GAIN, This control 8 normally operated in
its fully clockwise (CAL) position, Here,
the display on the CRT may beé measured in
terms of P-F volts by uzing the graticule
markings and the values set by the VOLTS/
CM switch (11), It is sometimes desirable
to adjust the trace to the full height of the
graticule, In these instances, the GAIN
pontrol can bo ad|ustod as desired, however,
the display will be uncalibrated,

8., UNCAL indicator, This indicator lamp re-
minds the user that the vertical amplifier
is uncalibrated when the Gain control is
not fully clockwiaa,

g, AC.DC Coupling Switch, In the AC position
of this switch, any DC component of the sig-
nal i removed, Inthe DC position, the signal
is coupled directly tothe vertical amplifier,

10, BAL Control, This control balances the DC

amplifier eircuits so no vertical trace shift
occurs when the GAIN control is rotated,

Page 103
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11,

VOLTS/CM, Each of the nine positions of
this attenuator switch is marked for the
number of volts (peak-to-peak) required to
produce a pattern one centimeter high on
the graticule, Note that the Volts/CM cali-
bration is accurate only when the Gain con-
trol is fully clockwise, in the CAL position,

POSITIONING SECTION

12,

13,

VERTICAL. This control moves the trace
up or dowmn,

HORIZONTAL, This control moves the trace
to the left or right,

TIME BASE SECTION

14,

1%,

18,

17.

18,

18,

TRIGGER SOURCE, Internal, Line, or Ex-
ternal triggering signals are selected by
the TRIGGER SOURCE awitch,

EXT Trigger Input Terminals, With the
THIGGER BOURCE switch in the EXT
position, the horizontal sweep can be trig-
gered from an external signal applied to
these hinding posts,

TRIGGER MODE. +/-, Selects the slope of
the waveform, plus (+) or minus (=), that will
be used to itrigger the horizontal sweep,
This permits the viewing of elther positive

or negative going signals,

TRIGGER MODE, AUTO/NORM, The NORM
position allows the point on the waveform
at which the sweep starts to be adjusted
with the TRIGGER LEVEL control (20).
In the AUTO position, the AC/DC switch
{18) and the Trigger Level control (20)
have no effect, and a trace is visible at all
times,

TRIGGER MODE, AC/DC, With this switch
in the AC position, any DC component in the
trigger signal is removed, so DC shifts in
the signal will not affect the trigger level,
In the DC position the trigger signal is
direct coupled and the sweep can be trig-
gered from DC level changes, or very low
frequency AC signals,

STABILITY, The STABILITY control ad-
justs the sweep generator elrcuits for
stable operation, This control is adjusted
without a trigger signal being applied, with

20,

21,

23,

24,

28,

26,

the TRIGGER MODE at NORM, to a posl-
tlon just below the point where the sweep
“free runs,” It 18 not readjusted for the
AUTO mode, and requires only occasional
adjustment for unusual wavelorm displays,

TRIGGER LEVEL, This control adjusts the
trigger circuits so the sweep can be started
at any position onthe Input signal waveform,
The sweep can be started on either a posi-
tive or negative slope, depending on the
getting of the TRIGGER MODE +/- switch,
The double arrow on the TRIGGER LEVEL
control indicates an wpward (+) or down-
ward (-) movement of the triggering point
on the display.

TIME/CM, The time required for the beam
to sweep one centimeter is determined by
the TIME/CM switch and the MULTIPLIER
Switch (22), The switch positions are accu-
rately callbrated, except when the MULTI-
PLIER switch is in the VAR (Variable)
position,

MULTIPLIER, This switch multiplies the
Time/CM getting by 1, 2, or §, or connects
the VARIABLE control (23) into the circuit,

VARIABLE, This control is used with the
TIME/CM switeh (21) to provide a contin-
wous adjustment of sweep time, The Time
Base is uncalibrated when the Multiplier 15
in the VAR position,

UNCAL Indicator., This neon lamp glows
when the MULTIPLIER switch is in the
VAR position, showing that the horizontal
sweep (TIME BASE) is uncalibrated,

HOR DISPLAY Switch, The normal internal
gweep is seen when this switch is in the X1
position, In the X5 {magnifier) position, the
waveform is 5 times longer than in the X1
position, Thus, the TIME /CM figure must be
divided by 5. Also, with the magnifier on,
the intensity of the display will be reduced,
This is because the beam oaly strikes
the tube face 1/5 the normal time, The
EXT position couples the HOR DISPLAY
EXT Terminals into the circuit,

HOR DISPLAY EXT Terminals, These bind-
ing posts permit an external sigmal to be
applied to the horizontal amplifier of the
Oseilloscope,
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27, EXT LEVEL, This control adjusts the length
af the trace when an external signal is
belng used,

28, MAG ON Indicator, This neon lamp glows
when the HOR DISPLAY switch is in the X5
position, This reminds the user that the

magnificr is on, and the sweep time must
be divided by 5 when making time measure-

ments,

REAR PANEL COMNECTIONS
Reler to Figure 3-2,

Z-AXI8 Input: With the shorting link removed,
a sgignal ean be coupled to these posts to

Intensity modulate the CRT electron beam, The
brightness of the beam will increase when a
negative pulse 18 applied,

DIRECT CONNECTION TO THE VERTICAL
DEFLECTION PLATES

A signal can be applied directly to the vertical
deflection plates of the CRT by connecting il to
the two red binding posts inside the rear access
door, The two clip leads that are normally an
the outer pins of the 4-pin terminal strip, are
moved to the two center pins to couple directly
to the plates, NOTE: Avoid major changes in the
position of these leads with respect to each
other and the chassis, or the AC delay line coils
may require readjusiment when normal condi-
tions are restored,
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TIME/CM - TO - FREQUENCY CORRELATION

Use the following formula te determine the
frequency of a waveform displayed on the CRT:

KOTE: The long vertical and horizontal lines on
the graticule are spaced 1 cm (centimeter)
apart, The short lines on the center vertical and
horizontal lines are 2 mm (millimeters) apart,
The usable graticule area is 6 cm high and 10

cm wide,

TIME/CM Number of centimeters

switch setting X ﬂﬁiﬁﬁ. X on CRT for 1 cycle of = mmwvcmrm.
in seconds per em the unknown {requency

1
Period of
unknown waveform

= Froquency of unknown wavelorm

EXAMPLE: .001 X 2 X 5=.01 second

1MSeces | X 2 X 5 g fori
e | | st ||
k o r 1 cycle o unknown waveform.
;nﬂ ﬁ:ﬂ;lnﬁi switch setting the unknown frequency
J— = 100 cps

01

*NOTE: The VAR setting of this switch cannot
be used in this formula since there are no call-
brated valwes assoclated with the VARIABLE

caontral,

** {1 milllsecond = ,001 seconds)

NOTE: When the magnifier (HOR DISPLAY
switch) 18 on, the display 18 made 3 times
longer, thus, shortening the sweep time by a
factor of 3,
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TIME/CM FREQUENCY CORRELATION CHART
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1 U seC

TIME FOR
1 CM SWEEP
(HOR, DIS-
PLAY X1)

FREQUERCY (CPS)

(full screen width)

FOR 1 CYCLE/10CM |

PLAY X5)

TIME FOR
1 CM SWEEP
(HOR Dis-

o8 B BEC

FREQUENCY (CPFBE)
FOR 1 CYCLE 10 CM
(full screen width)

I | sec 2 u aee A U mec 260,000
1 p aae b - LT 1w swc 108, 000
10 g 8ee Il p sec 2 u Bec 50,000
1} g sec 20 p map 4 U Ber 25 000
10 g sec X5 50 u sec 10 b sec 10,000
100 g see X1 100 p sec 20 u e B, 000
100 & see X2 200 i sac 500 40 1w 2, 50
100 u soc X5 500 4 wec 200 100 u see 1, aliy
]Imuac X1 1 m sec 100 200 y sec 500
llmse-: Xz 2 m sec 50 400 p see 250
1 m sac x5 5 m sec
10 m gec X 10 m sec

10 m 8ée

20 m sec

i0 m aec

50 m sec

ol Eec

1 BRC

1 sere

L2 BBC

+1 SBC

a3 BEC




Page 108

OPERATIONAL EXAMPLE

The following example will help you become
more familiar with the control functions, es-

pecially the sweep and trigger controls,

Connect a sine wave source of any frequency
from 10 cps to 2 megacycles to the vertical
INPUT connector, Set the TRIGGER SOURCE
gwitch 1o INT, and the TRIGGER MODE switches
ta (+), AC, and NORM,

Bet the TRIGGER LEVEL control all the way
to elther end of its rotation, and turn the
STABILITY control fully clockwise, When a
trace appears on the screen, slowly turn the
STABILITY control counterclockwise until the
trace just disappears; the STABILITY control
should remain in that position, as it will sel-
dom need adjustment, Do not try to use this
contral to stabilize the trace or syne, If the

STABILITY control is ever adjusted for a
complex or unusual waveform, it should be
readjusted by following the instructions of

this paragraph,

Now turn the TRIGGER LEVEL control to about
the center of its rotation, where the trace
should reappear, Adjust the VOLT/CM switch
to obtain a trace 3 or 4 cemtimeters high,
Adjust the HORIZONTAL POSITIONING contraol
so the left edge of the trace is just inside the
left margin of the graticule, Set the TIME/CM
switch to display only a few cycles of the wave-
form, Adjust the VERTICAL POSITIONING con-
trol to center the trace wvertically, Mow care-
fully readjust the TRIGGER LEVEL control and
observe how the left edge (starting polnt) of the
sweep moves upward as the comtrol is turned
elockwise, and downward as the control is turned
counterclockwise, See A on Figure 3-3, Switch

Figurs 3-3
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the TRIGGER MODE +/- switeh to the (-) poai-
tion, and note that the TRIGGER LEVEL control
has the same effect except that the sweep
start point is on the negative slope of the
wavedorm,

There is no fixed rule for setting the TRIGGER
LEVEL control, as no two waveforms arealike,
For example, assume that you want to examine
the "splke” on waveform B of Figure 3.3, By
adjusting the TRIGGER LEVEL control so the
sweep starts just before the spike, as inC in
Figure 3.3, and decreasing the time required
for ome complete sweep by changing the posi-
tion of the TIME/CM and/or MULTIPLIER
switches, the spike can be spread out across
a large area af the screen for closer obaerva-

spike can also be enlarged by turning the
DISPLAY awitch to X5, The splke will
be magnified as it is in D of Figure 3-3.
By reading the TIME/CM and MULTIPLIER
switch settings, the duration of the splke can
be determined, This feature is also useful to

8¢ §

The TIME,/CM and MULTIPLIER switches
should be set to display the desired waveform
or portion of a waveform, Occasionally it may
also be necessary to usethe VAR MULTIPLIER,
However, the sweep time can not be calibrated

when the VAR MULTIPLIER is used, Refer to
the formula on Page 108, or the TIME,/CM FRE -
QUENCY Correlation Chart on Page 107 to
determine unknown frequencies or sweep times
when the calibrated positions of the TIME/CM
and MULTIPLIER switches are used,

The TRIGGER S0URCE switch permits you to
choose between internal, line, or external trig-
gering signals, The INT (internal) trigger uses
a portion of the vertical input signal, LINE trig-
gering uses the 50/80 cycle power line frequency
to trigger the aweep, The EXT (external) trigger
pogition allows the sweep to be triggered from
extérnal sources, such as TV horizontal or
vertical sync pulses, that are not necessarily
related to the vertical input signal,

When the TRIGGER MODE AUTO/NORM switch
is in the AUTO position, the TRIGGER LEVEL
control and the TRIGGER MODE AC/DC switch
are disabled, and a sweep appears onthe screen
even in the absence of a aignal, The AUTO posi-
tion is useful for simple waveforms with fre-
quancies from about 100 cyeles to2 megacycles,
This switch position is also useful for signals
that are too weak to trigger the sweep circuits
in the normal position,

The TRIGGER MODE AC/DC switch will nor-
mally be in the AC position except when using

very low frequency or DU signals as a trigger
source,
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VOLTAGE CHARTS

THE FOLLOWING SWITCH AND CONTROL POSITIONS WERE USED TO OBTAIN THE

VOLTAGES IN THE VOLTAGE CHARTS,

FOR PROPER BRIGHTNESS
AND SHARPEST TRACE,

MPUT YTWid AND 0690 MEGDH
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IN CASE OF DIFFICULTY

NOTE: Refer to the Kit Builders Guide for
Service and Warranty information,

This section of the Manual describes what to do
if the Oscilloseope does not operate properly.

Circuit Board X-Ray Views (fold-out from Page
134), and Chassis Photographs (Page 134), have
been furnished az an ald in locating components
o the clrcuit boards and chassia,

Before you try to locate the cause of a trouble,
be sure to check the operation of the controls,
Difflcultics may alse be due to improper ad-
justmentz of the chassis conirols, A recheck
of thess adjustments, as outlined in the Initial
Test and Calibration sections, may help to
leeate the source of trouble,

ARNING: Since high voltages are present at
many points throughout the Oscilloscope, caution

ishould be taken to avold personal shock,

GENERAL

The following paragraphs deal with the typea of
problems that may show up right after a kit
is assembled, These difficulties are moat likely
to be caused by assembly errors or faulty
soldering, The following checks will help you
loeate any error of this type,

1. The first step in looking for your difficulty
is to make a thorough visual check of the
whole unit to make sure there are noobvious

causes, such as unsoldered connections,
burned or overbeated parts, bare wires

touching each other, obvicusly faulty solder
connections, ete, Make sure there are no
bitz of solder, wire ends or other foreign
matter lodged in the wiring, Carefully
check all terminals that have several wires
pitachéd to make sure that all wires, es-
pecially the lower ones, are soldered,

2, Check all wires to make sure they are
connected to the right places, Usually, it

HEATHIEITY

i quite helpful to have a [riend help you
make these checks, Someone nof familiar
with the unit may notice an error that you
have consistently overlooked,

3. Check to make sure that each of the tubes
is in its proper location and that its filament
is lit, Tube V21 and V25 do not have fila-
ments, V21 should give off a pink or blue
glow; V25 has no visual indication of oper-
ation,

Check all solder comnectiong carefully to
make sure they are bright and shiny, It is
interesting to note that about 00% of the
kits that are returned to the Heath Company
for repair do not operate properly due to
poor solder connections, Reheat and, I
necessary, apply a little more solder to all
questionable connections to make sure they
are soldered as described in the Soldering
section of the Kit Builders Guide,
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Check all leads soldered to the foil side
of the circuit boards, Be sure these leads
do not protrude through the circuit board
and short circuit component leads on the
other side,

Check the values of resistors and capaci-
tors to make sure the proper part is wired
into the circuit in each position, It is
sométimes easy to misread the third color
band on a resistor, For example, if a 22
Kit {red.red-orange) resistor were in.
stalled inste a 220 KO (red-red.yellow)
résistor, the cireuit would not operate

properly.

I, after careful checks, the trouble is still
not located, cheéck voliage readings against
those shown in the Voltage Charts (fold-out
from Page 110) and on the Schematic Dia-
gram (fold-out from Page 139). All voltage
readings were talken with an 11 megohm input
vacuum fube woltmeter,

¥ all of the checks listed above have been
made and the trouble still is not located,
it may be helpful to refer to the Trouble-
shooting Chart,

8,

e

A review of the Control Functions and Op-
eration, or Circuit Description sections of
the Manual may indicate some condition
overlooked,

NOTE: A gpecific color code is used for the
wires in this Oseilloscope, The following ex-
planation of this color code may be helpful
in eirouit tracing,

Brown = +100 V C,

White = -150 V DC,
Orange = +300 V DC.
Violet = +450 V DC,

Green = 8.3 V AC one=gide-groundsd
filament,

White-green-green = 6,3 V AC center-

tapped filament,

White-green = 6,3 V AC filament elevated
+100 ¥ DC above chassils,

Black = ground,

All other eolors have no significance as to
a particular function,
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TROUBLESHOOTING CHART

This section of the Mamual 18 provided to help
you locate the elrcult causing the trouble if the
Oscilloscope does not function properly. Be
sure you have checked the wvoltages in the low
voltage power supply (see Initial Tests, Page
85) before using this Troubleshooting Chart,

VERTICAL

Improper supply woltages can be the cause
of difficulty in any section of the Oscilloscope,

NOTE: The V number of a tube, when used in
the following chart, refers both to the tube
itself and to its associated circuitry,

Fomms cave

Balanoe control
ineffective,

Control opén,
Registors R15 through R19% wrong value,
Tubes V1 through V& defective,

Vertical Gailn control
ineffective,

Control or switch faulty,
Control or switch wired improperly.

Vertical Pogitioning
control ineffective,

Control open,

Check [or +300V DC at center lug of control.
Registor R29 and/or R31 wrong walue,
Coils L1, L2, and LS00 through LE03 open,
Tubes V4, V3, or V6 defective,

DC Trigger Adjust
control ineffective,

Control open,

NE-2 neon lamp defective,
Capacitor C3 shorted,
Improper voltages on tube V4A,

Cantrol open,
Check resistor R38 and capacitor C4,
Tube Vi or VB defective,

Gain Adjust sontrol
ineffective,

DC Delay Line Adjust
control ineffective,

Either control open,

One or more coils (LB0O through LE&03)
open,

Resistor R816 and/or RG22 wrong valus,
Either delay line open,

Tube V8 or VB defective,

=] _m'.'h 1@ e

Very poor high frequency
responae,

Vertical deflection plate leads improperly
ponnected on 4-pin terminal strip,

Poor high frequency
response above 3

megacycles,

Adjust colls L1 and L2 for a 3 db drop in
signal level at 8 megacycles (referenced to
1 kilocyele), These coils are preset at the
factory and need only a slight adjustment,
Adjust the colls as a pair, as in the AC
delay line termination adjustments (Page

uﬂ’:l
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TRIGGER

BYMPTOMS POSSIBLE CAUSE

Trigger Level m:rl
ineffective,

Contral open,

Resistors R643 and/or RG45 wrong value,
Capacitor C8168 faulty,

Autp-Normal switch wired improperly,
Tube V15 defective,

Trigger point shifts
between + and -,

Trigger Sensitivity control misadjusted,

Trigger point shifts
between AC and DC

trigger coupling,

DC Trigger Adjust control misadjusted,

Trigger Sensitivily
control ineflective,

Control open,
Resistor R207T and/or RZ11 wrong value,
Tube V18 defective,

Auto position
inoperative,

SWEEP GENERATOR

Stability control
ineflective,

Switch wired improperly,

Registors R2I02, 204, and/ocr R205 wrong
value,

Check capacitor C200,

Tube V16 defective,

Multivibrator not operating, V7 and/or V9
defective,

Trace brighiness increases
when Stability control is turned
clockwise, but no sweep on CRT,

Tube V10 defective,
Horizontal amplifier faulty, See horizontal
amplifier section of chart,

Spot makes one sweep and
remains at right side of
CRT.

Sweep Length control set improperly,
Tubes V8, VIO, and/or V11 defective,

Sweep seems to operate
normally, but trace is

véry dim at any sweep
rate,

Hold-off circultry not operating properly,
Check resistors REllland RE24. Check ca-
pacitors C828 through C826, and CB837,
Tube VB defective,

Sweep Length control
has no effect,

Contraol open,
Resiator K112 and/or R118 wrong value,
Tube V& defective,

Sweep Pogition control
has no effect,

Control open,
Resistors R110, R121, and/or R122 wrong
value,
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Horizontal section has no
gignal or conirol response,

Tubes V12, V13, and/or V14 defective,

Horizontal Positioning control
has no effect,

Horizontal Pogition Preset control mis-
adjusted,
Resistors RE38, R639, RE41, and/or RE42

wrong value,

Operates properly on Ext,
but not on Int (X1 or X5)
positions of Horizontal
Display switch,

Bwitch wired incorrectly,
Reslstor RE36 and/or RB3IT wrong value,

LOW VOLTAGE POWER SUPPLY SECTION

1.

Sweep Calibrate control
has no sffect,

=150 V output incorrect,

Control apen,
Resistor R138 wrong value,
Tubes V13 and/or V14 dedective,

Check voltage betwesn lugs 18 and 17 on
18-lug terminal board (see the Schematic),
=150 ¥V control defective,

Resistor R425 and/or R424 wrong value,
Capacitor C403 and/or C624 faulty,

Tubes V20, V21, and/or V22 defective,
Disconnect white wires from low voltage
cireuit one-at-a-time, to check for ex-
cessive load,

2,

+100 ¥V output incorrect,

=150 V level incorrect,

Check woltage between lugs 13 and 14 on
18-lug terminal board (see the Schematie),
Resigtor R415 and/or R422 wrong value,
Capacitor C623 and/or C402 faulty,

Tube V18 and/or V19 defective,

Disconnect browm wires from low voltage
cireuit board one-at-a-time, to chéck for
exresgive load,

3,

+«300 V output incorrect,

<150 V level incorrect,

Check wvoltage between luge 11 and 13 of
16-lug terminal board (see the Schematic),
Resistors R417, R410, and/or R651 wrong
value,

Capacitor C822 and/or C401 faulty,

Tube V17 and/or V18 defective,

Disconnect orange wires {rom the low
voltage circuit hoard one-at-a-time, to
check for excessive load,
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LOW VOLTAGE POWER SUPPLY icont'd.)

EYMPTOM POSSIBLE CAUSE

4, +450 V output incorreet, A, Wide variatlons can be expected as this
voltage is not regulated,

B. Capaeitor C822 and/or C823 faulty,

C. Diaconnect violet wires ohe-at-a-time, to

check for excessive load,

HIGH VOL TAGE POWER SUPPLY

Output voltage too low or High Voltage Adjust control open or wrong
no spot on CRT, value,

Reaistor RE00 wrong value,

Capacitor C500 faulty,

Tube V23 defective,

Low voltage at lug 3 of transformer TS301,
T501 faulty or has broken lead,

Cannot reduce output High Voltage Adjust control open or wrong
voltage to suitable level, value,

Resistor R312 and/or R313 wrong wvalue,
Capacitor C508 faulty,

Tube V23 defective,

Starting portion of trace has Resistor R514 and/or R515 wrong value,
normal brightness, but beam Tube V25 defective,

goes out on right side of CRT
at low sweep rates,

Cannot reduce intensity of High Voltage Adjust control set improperly.
trace with Intensity control, CRT socket or Intensity control wired
incorrectly,

Tube Vo defective,

Heater-to-cathode short in CRT (VZE).




SPECIFICATIONS

VERTICAL CHANNEL

Input Impedance, ; s s ssssssasrsssssasnas
m“ﬂﬁtr,ﬁcﬂrmlllliﬁv-lilllllllv

FWEFREWEp-q--i-lnl-il-lll--r--il.

m.ﬂ'ﬂTlma..1.n-l-|i|-r!tlllll'lll-lil"*

Mun&hyll-l-ll-ll'lil'll-l-ll-fii'l'lll

Attenmtur......¢.-....+-----------v

Maximum Input Voltage, . s c s sasasvessnss

HORIZONTAL CHANNEL

Tim&m.......'-iq.ltlllllr'l!ll!lltiil'l

EHEEpMI.ngﬂEI..,......q-n-------n--

HEATIHEIT?

1 megohm shunted by 15 puf,
A5 volts per centimeter,

DC to § megacyeles: -1 db or less,
DC to 8 megacycles: -3 db ar less,

4 microsecond,

25 microsecond; permits viewing of leading edge
of wavelorm,

9-position, switch type, fully compensated; cali-
beated in a 1, 2, 5 sequence from 05 volts per
centimeter, +3% accuracy on each step, Con-
tinucusly variable (uncalibrated) control between
steps,

600 wvolts peak-to-peak; 120 volts provides full
6 centimeter pattern in least sensitive position,

Triggered with 18 calibrated ratesina l, 2, §
sequence from .5 second per cemtimeter to 1
microsecond per centimeter, 3%, Continuously
variable rates (uncalibrated) within the same

range,
X5 fastest sweep rate becomes 2 microsecond

per centimeter, Overall time base aceuracy of
#5% with magnifier on,
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Triggering Frequency Response, ,........

Triﬂérlﬂgcapﬂhﬂit}‘......a*-..

Triggering Requirements, . . . .

IR R EE R

Hnrmm'lmutl'-lI'I'I'-IIIII'-II'I'*I-II'-II'II'

GENERAL

W o oEE

Imtﬂminlm“-'lIl'l‘!!‘l-!'l!l"

Pﬂﬂrmt’l BEE R EEE R EE R FEE

CRT Tlfpﬂniniil.q-lt.

Bo@ 8§ B B B # BoEoE @

CET Accelerating Potential, , c s s s s s s 05 04

Retrace Buppression, « s sssssssnssssnnns

ﬂrliiﬂuleilihiriiiil‘iili'ill‘lilll.

FrmtpanglFea-tmalI'Iilllllli-iiillilil.

Power Requirements, . v s s sss s s sm s s s s 00w

DC to approximately 2.5 MHz,

Internal, External, or Line triggering signals
may be switeh selocted, Selection of + or - slope,
(with Trigger Level control), Selection of AC or
DC coupling, Auto position for normal signals
without use of Trigger Level control,

Internal: 1/2 centimeter tof centimeter display,
External: .5 wolt to 120 wvolts peak-to-peik,

1 wolt per centimeter, uncalibrated, Continuous
gain control (Ext Lewvel), Bandwidth DC to 200
klloeycles, -3 db or less,

Vertical input: Coaxial connector with a binding
post as an added ground connection: 3/4" spae-
tng,

Horizontal and Trigger Source: Binding posts
with 3/4" spacing.

Z-axls and direct vertical plate connections are
also provided,

All critical DC voltages are electronically
series regulated to compensate for variations
in line woltage,

SADP31 or SADPZ, Interchangeable with any flat
face SAD or SAB series tube for different phos-
phor characteristics,

Approximately 4250 volta DC,

DC coupled cathode ray tube unblanking, for
complete retrace suppression,

B cm x 10 em grid, edge lighted; 1 ecm major
divisions and 2 mm minor divisions,

Panel lamps to indicate Magnifier ON and
unealibrated oparation,

Color-coded panel markings and knobs, grouped
for eage of operation,

105-125 volts or 210-250 wvolts, 50/60 cps AC,
285 watts, 3-wire power cordtoprovide ground-
ing of the chassis,
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MECHANICAL SPECIFICATIONS

1~F“-"t‘ll"l'l‘JT"‘II'I'II'I-I--III-I-Illll'l"lll'-I-IIIl'IT

Dimmm.l‘l"'ill'll""""

HEt“IElght!If!!ll!!-‘!-! ------- L R R

TUBE COMPLEMENT

The Heath Company reserves the right to discon-
Hnue instruments and tochange speclfications at
any time without incurring any obligation to in-

Forced air cooling for continuous duty oper-
ation,

10-1/2" wide x 15" high x 22" deep (overall
dimensions, including knobs, connectors, handle,
ete,),

40 1bs,

VERTICAL AMPLIFIER

1 - 60J8 Input cathode follower,

2 - BEWE Amplifier,

1 - 6068 Interstage cathode follower,
2 - 12GN7 Output amplifier,

HORIZONTAL AMPLIFIER
1 - 6BQ7 Input cathode follower,
2 - BAWE Amplifier,

SWEEP GENERATOR

- G6BGQT Multivibrator/cathode follower,

= BGHE Multivibrator/cathode Iollower,

- BALS Coupling dipde,

- BOHA Miller integrator/output eathode fol-
lower,

1 = 12ATT Bweap length cathode follower,

e

TRIGGER GENERATOR
1 - BGEHE Phase inverter,
1 - BGHB Schmitt Trigger.

LOW VOLTAGE POWER SUPPLY

1 - BGHA -150 volt contraol,

1 = 5651 Reference tube,

1 - 6J11 100 V and 4300 ¥V conirol tube,
3 - BGES Series pass tube,

HIGH VOLTAGE POWER SUPPLY

1 - 12AU7 Oscillator control,

1 - BAQS Oscillator,

1 - HY-173 Pulge coupling,

1 - GADP2 or SADP31 CRT, 5", medium-
persistence phosphor, Interchangeable with any
SAD - 5AB - series tube for different phosphor
characteristics,

- CEe—

corporate new features in instruments previous-
1y sold,
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CIRCUIT DESCRIPTION

Refer to the Schematic (fold-out from Page 139)
while reading this Circuit Description, It might
also be well to study the Block Diagram (fold-
out from Page 120) before reading the descrip-
tion, to become familiar with the general layout
of the various circuits,

Registor and capacitor numbers are in the
following groups:

0- 89 Parts mounted on the Vertical Circuit

Board,

100-186 Parts mounted on the Sweep and Hori-
zontal Circuit Board,

200-200 Paris mounted on the Trigger Clircuit
Board,

300-369 Parts mounted on the Diode Terminal
Board,

400-490 Parts mounted on the Low Voltage
Power Supply Clrcuit Board,

500-569 Parts mounted on the High Voltage
Power Supply Clrcuit Board,

800-800 Parts not mounted on the circuit boards,

HMEATHIITY

The Heathkit Madel 10-14 Oscllloscope is
composed of the following sections:The Vertical
¢lrcuits, the Trigger clrcuits, the Sweep and
Horizontal cireults, the Low Vo Power Sup-
ply circuits, and the High Voltage Power Supply
circuits, Each of these sections is identified on
the Bchematie, The Block Diagram shows the
sigmal apd comtrol paths between the sections,

The several rotary switches used in the I0-14
are ideptified on the Schematic just as they
appear on the fromt of the Oscilloscope, Each
switch wafer is assigned a oumber and a letter,
The number shows the wafer's position with
respect to the knob end of the switch, The
letter shows whether this section of the switch
is on the fromt (F) or rear (R) side of the
wafer, Thus, the designation 3R would refer to
the third wafer from the knob end of the switch,
and the rear slde of this wafer, All rotary
switches are shown in position one, fully-
counterclockwise,
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VERTICAL CIRCUITS

VOLTS/CM ATTENUATORS

When the AC/DC switch is in the DC position, a
signal applied to the vertical input connector 18
coupled through parasitic suppression resistor
RE00 to the attenuator, When the AC/DC switch
is in the AC position, the signal must go through
capacitor C800, which passes only the AC signals,
This permits an AC signal to be seen Super-
imposed on a DC potential without the DC
componént being displayed,

The vertical circuits operate at a fixed level
of amplification, A signal of 05 volts at the
input of the vertical amplifier will cause a
vertical deflection of one centimeter on the
cathode ray tube, To permit larger signals to
be viewed, the Volt/CM switch inserts the
proper attenuators in the signal path, reducing
the level at the input of the vertical amplifier,
The gain of this amplifier is adjusted to meet
the requirements of the cathode ray tube, In the
08 position of the Volts/CM switch, the signal
passes directly to the ioput of the amplifier
without attenuation, In all other positions, the
Valts, CM switch inserts the proper attenuators
in the signal path, reducing the level at the
input of the vertical amplifier, The gain of this
amplifier is adjusted to the proper paint during
calibration, and is constant for all positions
of the Volts/CM switch, Any long term shift
in amplifier gain will cause a proportionate
change in accuracy for all positions of the
awiteh,

There are four attenuator networks associated
with the Volts/CM switch, giving X2, X4, X10,
and X100 reduction of signal, The following com-
hinations of these networks are used in the dif-
ferent switch positions:

EWITCH
POSITION

NETWORKS

A5 V/CM | NONE

Jd¥/CM | X2 X2
L V/CM | X4 X4
B V/CM | X10 X10
1V/CM | X10 and X2 X20
g ¥V/CM X10 and X4 X40
§ V/CM X100 X100
10 V/CM | X100 and X2 X204
20 v/CM | X100 and X4 X400

The greatest amount of attenuation 18 inserted
wnen the Volt/CM switch is in the "20" posi-
tion, as showm on the Schematic, The signal
passes through contacts 11 and 8 of wafer 1F
to the X100 attenuator network (C805, CA08,
R&03, and RE04). From the X100 network, the
attenuated signal is coupled through contacts
8 and 3 of wafer 2F and contacts 3 and 5§ of
wafer 3F to the X4 attenuator network (C609,
Ce11, RE0T, and RO0E), The attenusted signal
is then ecoupled through contacts 5 and 3 of
waler 4F, and through resistorR811 and capac-
ftor C612, to the inpwt of the wertical ampli-
fier, Resistor RE11 and eapacitor CH12 keep
input cathode follower tube V1 from being
damaged in case a high DC potentlal is acel-
dentally applied to the input connector with the
Volts/CM switch in one of the lower positions,

A 20 wvolt signal fed to the vertical input com-
nector, with the switch in the 20 V/CM position,
i# reduced X400 to provide a signal level of 05
volts enteéring the wertical amplifier, Refer to
the following Chart for the attenuator networks
and switch wafer contacts that are used inother
positions of the Volts/CM switeh,
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VOLTS/CM | Wafer 1 Wafer 2 Waler 3 Wafer 4
Position Contacts Network Contacts Contacts MNetwork Contacts

==

To compensate for the "low capacitance” probes
that might be used, the input capacitance of the
Oscillogeope can be made equal on all positions
of the Volts/CM switch, Capacitor C804 is the
adjustment for the 20, 10, and § positions of the
switch and C601 for the 2, 1, and ,b positions,
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VERTICAL AMPLIFIER

Both sections of V1 are used as cathode fol-
lowers, V1A passes the signal, while V1B passes
a DC potential of the proper amplitude and polar -
ity to cause the woltage at the eathode of V3 to
equal the voltage at the cathode of V2, The DC
voltage passing through V1B 18 controlled by the
Balance control and resistors R16 and R18,
Capacitors C1 and C2 bypass any atray signals
appearing at the grid and cathode of V1B, R17
is for parasitic suppression,

The signal from V1A is applied to the grid of
V2 and amplified, At the same time, a signal of
the same phase is produced at the cathode of
V2, This signal is coupled through the Vertical
Gain control to the cathode of V3, an amplifier
atage that {8 identlcal to V2, V3 functions as &
grounded-grid amplifier, and the amplified =ig-
nal at the plate of V3 s 180 degrees out-of-
phase with the signal at the plate of V2, When
the Vertical Gain contral is rotated fully elock-
wize to close the Calibrate switch, the cathodes
of V2 and V3 are connected together, A neon
indicator lamp, marked "Unecal,” glows when the
Vertical Gain control is NOT fully clockwise,

When the resistance of the Vertical Gain control
I8 inserted between the cathodes of V2 and V3, the
drive to V3 is reduced, and degeneration which
reduces the overall gain, occurs in the cathode
cireuit of these tubes, Note that since the cathode
veltages of V2 and V3 are equal (set by the
Balance control), no DC current flows through
the Vertical Gain control, and thus no change in
DC blas occurs as the Vertical Gain control is
adjusted, Peaking colls L1 and L2, and resistors
R4 and R25 improve the high frequency response,
Resistors RS, R6, RZ3, and R24 are for parasitic
suppression,

The out-of-phase or "push-pull” signal devel-
oped at the plates of V2 and V3 is then applied to
the grids of V4A and V4B, a dual cathode follower,
These cathode followers improve the bandwidth
by reducing the loading effect that V5 and V8
present on V2 and V3, The Vertical Positioning
control unbalances the voltages appearing at the

grids of V4A and V4B by causing unequal cur-
rents to flow through plate load resistors RT
and R26, When the comntrol 1s at mid-position,
equal DC currents flow through the plate loads
and the DC level atthe grids of V4A and V4B are
equal, As the control is rotated either wayfrom
center, the plate current flow becomes unbal-
anced and the DC voltages at the grids of V4A
and V4B change without affecting the amplitude
of the siznal,

The signal is coupled from the cathodes of V4A
and V4B to the grids of V5 and V6 through
parasitic suppression resistors R13 and R34,
The overall gain of the amplifier is set by
adjusting the amount of degeneration introduced
by the Gain Adjust comtrol in the cathode cir-
cuits of VB and VE, Capacitor C4 improves the
high frequency response by providing a high
frequency path around the Gain Adjust clrcultyy,

From the plates of the ocutput amplifier tubes
V5 and V8, the signals are passed through the
delay lines and termination networks to the
CRT (cathode ray tube), The delay lines delay
the signal to the vertical plates of the CRT
for one-quarter of a microsecond, This allows
the complete leading edge of a waveform to be
displayed on the CRT, since the same waveform
triggers the horizontal sweep one-quarter of a
microsecond before the waveform appears on the
screen,

Coils LB00 through LB03 cause the load imped-
ance presented by the vertical deflection plates of
the CRT to match the impedance of the delay lines
at high frequencies, Controls RE15 and RE23
match the impedance at DC and very low frequen-
cles, Capacitors CE13 and C814, and resistors
RE18 and RE19, permit signals to be connected
directly to the vertical deflection plates of the
CRT, RE1T and R621 reduce the "Q"of LE01 and
LG02 to the proper value,

An internal syne (trigger) signal s taken {rom
the eathode of V4A, The neon lamp (NE-2) is
used as & coupler for the ayno signal to reduce
the DC woltage present on the cathode of V4A
without reducing the AC component, This sync
signal is applied to the DC Trigger Adjust
control, and is adjusted so the signal is super-
imposed on a zero wolte DC reference, Ca-
pacitor C3 improves the high frequency response
of the sync take-aff circuitry,
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TRIGGER

TRIGGER SOURCE AND MODE SWITCHING

Lugs 1, 2, 3, and 4 of the Trigger Source switch
select the signal that will be used to trigger the
sweep circuits, When this switch is in the In-
ternal position, a portion of the waveform being
viewed is taken from the DC Trigger Adjust
eontrol in the vertical amplifier, In the Line
position, a low level AC voltage is applied from
the power transformer., In the Ext position,
any signal from .5 wvolts to 120 volts (peak-to-
peak] may be applied to the Ext Trigger con-
nector,

From lug 1 of the Trigger Source switch, the
input triggering signal is either coupled through
capacitor CA17 (AC signals), or through logs 1
and 2 of the Auto-Norm switch and lugs 1 and 2
of the AC-DC switch (DC signals), to resistor
R647 and capacitor C618, This resistor and
capacitor keep phase inverter stage V15 from
being damaged, by limiting excessive grid
current,

From RG647 and C818, the signal is coupled
through lugs 10 and 9 of the Trigger Source
switch to the +/- Trigger Mode awitch, This
switech selects the polarity of the waveform to
be used as a trigger by leeding the signal to
either one of two phase inverter stages, V15A
or V15B, ROB48 and RE49 suppress parasitic
oscillations,

PHASE INVERTER

When the +/- Mode switch 18 in the plus (+)
position, the trigger signal is coupled through
lugs 3 and 2 tothe gridof cathode follower V1BA,
and through the common cathode connection o
V16B. This drives VI15B as a grounded-grid
amplifier, and an amplified signal appearsat its
plate, The DC voltage at the grid of V15B is
set by the Trigger Level control and resistors
R843 and R645, This voltage 18 coupledto V15B
through lugs 12 and 11 of the Trigger Source
switch and lugs 4 and 5 of the +/- Mode switch,

CIRCUITS

The Trigger Level control changes the DC level
at the platé of V15B without varying the AC sig-
nal level by changing the grid bias, Note that
this DC voltage is shorted out in the Auto
position by lugs Band 9 of the Auto-Norm switch,
therefore the grid of V15B is grounded through
resistor R649, This disables the Trigger Level
control when Auto triggering is used,

When the +/- Mode switch 1s In the minus (=)
position, the eomnnections for the trigger signal
and the DC voltage from the Trigger Level con-
trol are reversed, The trigger signal is fed
directly to the grid of V15B, and the DC voltage
is fed to the grid of V15A, Sincethe input signal
i8 now fed into the grid instead of the cathode of
V158, the signal at the plate is 180 degrees
out-of -phase with the signal that was at this
plate for the plus (+) mode, The DC woltage
effects the same change at the plate of V15B as
it did for the plus (+) mode, but it is now fed
to V15B through the common cathode connection
from V15A,

The trigger signal appears at the plate of V158
in the phase selected by the +/- Mode switch,
It is superimposed on the DC plate voltage of
V158, which is set by the Trigger Level control,
This composite signal is passed through R202,
R204, C200, and R203 (in the Norm Mode) to
the grid of V168A, In the Auto Mode, the signal
passes only through C200 and R203, This re-
moves the DC level which would prevent auto-
matic operation,

SCHMITT TRIGGER

From the plate of V15B, the trigger signal is
coupled to the Schmitt trigger circuit of V18A
and V16B, In this circuit, V16A normally con-
ducts while V18B is held at cutoff, These condi-
ticns begin to reverse when the negative-going
portion of the slgnal from V158 causes V1BA io
begin to cutoff, causing its plate voltage torise,
This positive-going plate voltage ls coupled
through R207 and C201 to the grid of V16B, caus-
ing it to conduet, whichfurther increases the pos-
itive potential on both cathodes and further cuts
off V18A. This action is regenerative and occurs
very quickly when a negative-going voltage is
applied to the grid of V18A, The eircuit rapidly
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returns to its normal state alter this negative
voltage i3 removed or reduced sufficiently.

In the Norm position of the Auto-Norm switch,
the grid of ViéA is DC coupled to the plate of
V15B, Any change in the DC level at the plate
af V15B will change the bias on V16A, This DC
level, which is governed by the Trigger Level
econtrol as explained previously, controls the
firing point of V16, The point at whichthe trigger
is fired, on the signal waveform slope, is equal
to the sum of the trigger signal and the DC com-
ponents that appear at the grid of V1A,

The Trigger Sensitivity control adjusts the
amount of voltage swing that is needed at the
plate of VI6A to fire the Schmitt trigger and
produce the trigger pulse at the plate of V168,

This trigger pulse, which is actually the fast

falling woltage across plate resistor R200, is
coupled 1o the sweep circuits through capacitor
coz,

In the Auto position, V16 self-oscillates atafre-
queney of arcund 50 eveles per second, This
frequency s determined primarily by capacitor
C200 and resistor R205, When a trigger signal
of sufficient amplitude is applied to the grid of
¥18A, the operation of the circuit is basically
the same as in the Norm mode, Note that the
Trigger Level control iz shorted out during
Auto operation so it does not disturb the firing
point of V18,

The main advantage of Auto operation is that the
trigger eircult operates by itself in the absence
of a signal, and causes the sweep circuils to
keep a trace vizible on the screen,

SWEEP GENERATOR CIRCUITS

The complete sweep circuit consists of the
following ten tube stages with their associated
eircuit components: VTA, V7B, VBA, VBB, V8A,
V8B, V104, V10B, V114, and V11B, The heart of
this sweep circuit is the Miller integrator circuit
of V11B, Refer to the simplified schematic of
Figure 5-1 while reading the following para-
graphs,

The sawtooth sweep waveform i8 formed by
charging a (timing) capacitor through a (multi-
plier) resistor, The charging of this capacitor is
made linear by the following feedback actlon
of V11B, (Consider diodes V10A and VIOB to
be an open circuit for the charging eyele,) As
the capacitor begins to charge, the grid of V11B
beging to go negative and the plate begins to go

Figure 5-1
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positive, This positive-going voltage, which is
fed back to the timing capacitor through the neon
lamp and eathode follower V11A, causes the
capacitor to charge linearly,

Diodes V10A and V10B control the charge and
discharge of the timing capacitor, When these
diodes are not conducting, the capacitor charges,
When these diodes conduct they cause the eapac-
itor to discharge rapidly, and this rapid dis-
charge produces the retrace portion of the output
sawtooth waveform,

Figure 5-2 is a block diagram of the complete
sweep clrcuit, The linearly rising voltage from
the Miller Integrator circult is fed backthrough
cathode followers VBA and VEB, a sweep hold.-off
circuit, to the input of the multivibrator eircuit,
VTA and VA, Here, the wavelorm triggers the
multivibrator, The multivibrator then causes the
diodes to start conducting, and the wait time of
the sawtooth is formed, The only purpose the
multivibrator cireuit has in this sweep generator
is to furnish V10A and V10B with these charge
(=) and discharge (+) gating pulses that start and

stop the sawtooth,

The sweep hold-off clrcuit alters the retrace
portion of the sawtooth waveform and causes it
to decrease less rapidly toward its minimum
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voltage point, This new waveform is then fed
back to the input of the multivibrator circuit,
where it keeps the next sweep from starting until
the timing capacitor has had time to discharge,

Cathode follower V7B is connected between the
plate circuit of VTA and the grid of VOB to
minimize capacitive loading and to shorten
the multivibrator switching time, Cathode fol-
lower V9B couples an unblanking signal to the
grid of the CRT,

SAWTOOTH GENERATOR

The sawtooth generator is composed primarily of
tube V11B, tube V11A, the timing capacitor, and
the multiplier resistor, The Time/CM switch
selects the timing capacitor (C631 through
CE38) for the desired sweep speed, and the
Multiplier switch selects one of the multiplier
resistora (RE26 through RE32, and the Variable
control). All of these components except the
Variable control, are accurate and stable to allow
accurate sweep calibration, The time required to
charge a given capacitor to a certain level is
always the same whenever the Time/CM and
Multiplier switches are placed in a given posi-
tion, A neon indicator labeled Uncal is turned
on when the Multiplier switeh is In the Variable

position,
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The sawtooth generator operates as follows:
A capacitor is selected by the Time/CM swiich
and o resistor is seélected by the Multiplier
switch, During the "no-gweep" condition, diodes
V10A and VIOB conduct and hold the grid of
V11B and the eathode of V11A at fixed potentials,
When the multivibrator changes state, the
voltage at the plate of V9A goes negative, allow-
ing VI0A and V10B to cut off, and the timing
capacitor beging to charge through the multi-
plier resistor, As this happens, the grid of
V11B goes negative and causes its plate to go
more positive, This drives the grid of VI1A in
a positive direction also, but at a level approsi-
mately 53 volts lower than the plate of V11B
because of the drop across the neon lamp, This
changing voltage is applied through cathode fol-
lower V11A to the other end of the timing ca-
pacitor, This positive-going voltage is passed
through the capacitor to the grid of V11B where
it tends to cancel the negative-going wvoltage
caused by the current flow into the capacitor
from the -150 wvolt supply. Thus, the wvoltage
at the grid of V11B i held at a nearly constant
level by a feedback signal that passes through the
neon lamp, V11A, andthe Uming capacitor, Since
the grid voltage is nearly comstant, and the
multiplier resistor 1s connected between the grid
and the -150 volt supply, the current flow through
the registor into the capacitor = nearly con-
stant and the capacitor iz charged at a linear
rate,

The sawtooth output waveform is taken from the
cathode of Vi1lA, since the lmpedance at this
point {8 very low and the output signal can be
passed through the necessary networks and
switches with a minimum of loss and distortion,
From V11A, this cutput signal passes through
a network conalsting of R119, R121, RI1Z3, X5
Sweep Linearity Adjust trimmer capacitor, and
the Sweep Posltion control,

The Sweep Position control is set to give the
signal a zero volt DC average level, That is,
the sweep extends equally positive and nega-
tive [rom the zero level, instead of sweeping
from the essentially zere to +160 wolt lewvel
that appears at the cathode of V11A, The X5
Sweep Linearity trimmer is for AC compensa-
tlon of this network,

A portion of the sawtooth waveform is also
coupled throush reslstor R118 and the Sweep
Length control to the grid of VBB, This clrcult
which controls the end of the sweep, or the
stopping point, will be described In the next
section,

MULTIVIBRATOR

The multivibrator s composed of VIA and
VoA, Cathode follower V7B 1s connected be-
tween VTA and VOA to minimize capaeitive
loading and to shorten the switching time be-
tween the on and off state, In this ecircuit the
multivibrator is used as an electronic switch
b0 rapldly start and astop the sawtooth sweep
generator,

With the multivibrator at rest, the Stability
control is adjusted so that VTA is conducting,
This in fturn, holds VoA at cutoff, makes the
plates of discommect diodes VIDA and V10B
positive, and eauses the diodes to conduet and
hold the sawitooth pgenerator in the no sweep
condition,

When a negative pulse is recelved from the
trigeer generator, VTA cuts off and rapidly
causes VoA to conduct, VTA is then held at
cut-off by the positive voltage on the common
cathode connection, With VOA conducting, the
reduced positive voltage on the plates causes
dindes V10A and VI10B to stop conducting, and
allows the sawtooth generator to functiom,
Additional trigger pulses now have no further
effect, since ¥V7A s Dully cut off,

Part of the output sawtooth waveform ls applied
to the grid of V8B, causing its cathode voltage
to rise with the waveform, This voltage riae 1a
coupled to the grid of V8A, and through its
cathode and RIDI to the grid of VTA. When
this positive-going voltage reaches the proper
level, VTA will conduct and the multivibrator
will abruptly return to ite rest or “sweep-off*
condition, This in furn causes the disconnect
diodes V10A and V10B to conduct and dis-
charge the timing capacitor,
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Although the timing capacitor discharge ocours
quite rapidly, there iz a brief time required for
the circuit to stabilize before another charging
cycle can be started, This is called the "wait™
or "hold-off" time, This time is controlled by
capacitors C626 through CB29, and CE37, which
ara selected by the Time/CM switch, C837 (and
one of the other capaeitors on the four lowest
sweep rates) is charged when the cathode of
VBB is golng positive during the sweep, The
relatively long time it takes to discharge these
capacitors through 3,3 megohm resistor R111,
after the sweep is stopped, holds the grid of
VTA sufficiently positive to prevent the multi-

vibrator from operating, This keeps another
sweep from starting before the sweep circuits
have stabllized, Once CE837 has discharged, a
negative-golng trigper pulse can again initiate
a sweep,

Cathode follower VOB couples the signal from
the cathode of VIB to the CRT grid circuit
at a low impedance, The signal voltage at the
plate of VTA and at the cathode of VOB is posi-
tive only during sweep, This voltage is used to
turn on the CRT beam during the sweep, Fur-
ther reference to this voltage will be made
in the HV Power Bupply and CRT asections,

HORIZONTAL AMPLIFIER

HORIZONTAL DISPLAY SELECTION

The Horizontal Display switch selects either
the Internal sweep X1 or X5 (magnified), or an
External signal, In the X5 position, the saw-
tooth signal from the sweep generator is ap-
plied to the horizontal amplifier without atten-
uation, In the X1 position, the sawtooth signal
is attenuated to one-fifth of its amplitude by
resistors R636 and RB37, Capacitors C616 and
X1 Sweep Linearity trimmer provide AC com-
pensation for this divider. In the Ext poal-
tion an external signal can be fed to the
horizontal input binding posts, adjusted by the
Ext Level control, and coupled to the horizontal
amplifier,

HORIZONTAL AMPLIFIER

The Horizontal Positioning control applies a DC
voltage to the grid of V12B. Resistors RE38
and RE39 keep this voltage in proportion with the
signal amplitude, and RE34 is for parasitic
suppression, The signal passes through R833 to
the grid of cathode follower V12A, and from its
cathode to the grid of VI4A, The positicning
voltage follows a similar path through V12B
ta V13A, C102 bypasses any stray aignals at
the cathode of V12A, Resistora R128, R131,

R132, and R137 are for parasitic suppression,

The signal applied to the grid of V14A produces
an amplified gignal at its plate, A =ignal of
the same phase asthesignal on the grid, appears
at the cathode of V14A and is eoupled through

the Sweep Calibrate control and R138 to the
cathode of V13A, Here it produces a nearly
equal, but 180 degrees out of phase signal at the
plate of V13A, The Calibrate contraol
varies the gain of V13A and V14A by varying the
coupling between their cathodes, and by varying
the amount of degeneration in the cathode eir-
cuit,

Variations In the amplifier gain are used as
a means of calibrating the sweep, Since the
charging rate of the sweep timing capacitor
(in terms of volts per unit time) is known,
the time base can be calibrated by setting the
gain of the amplifier so the proper number of
sawtooth "wvolts per umit time" will cause the
correct horizontal displacement ineentimeters,

V13B and V14B form the plate loads for V13A
and V14A, With a positive-going signal applied
to its grid, V14A conducts and the current through
resistor R133 inereases, This, in turn causes
the valtage at the cathode of V148 to be more
posifive than the grid and tends to cut off the
tube, As the tube conducts less, its internal
impedance increases and the woltage acroas the
tube {8 increased, In effect, these two triodes act
like wvariable resistors which Inecrease In re-
gistance as the eurrent increases, and decreases
in resistance as the curremt decreases, The
operation of V13A and V14A is the same, except
that V13A is driven through its cathode and the
signal output is 180 degrees out-of-phase with
respect to V14A, This clreult provides the high
amplitede linear output needed to drive the
horizontal deflection plates of the CRT,
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HIGH VOLTAGE

HV (HIGH VOLTAGE) POWER SUPPLY
AND CRT

The high voltage needed to accelerate the elec-
tron beam in the CRT is produced by an osecil-
lator, The output of the oscillator is regulated
to prevent changes in trace brighiness and beam
sensitivity with changes inline voltage or cirouit
loading,

OSCILLATOR CIRCUIT

The high voltage oscillator tube is V24, Feed-
kck to sustain oscillation is supplied from a
winding on the primary of transformer T501 and
fed through C504 and RE0T to the grid of V24,
Capacitor C803, across the primary of the
transformer, tunes the frequency of oscillation
to approximately 65 ke, The component values
are chosen to produce a gine wave output from
the oselllator,

REGULATOR CIRCUIT

The voltage that is stepped up in transformer
T501 is fed through two rectifier-filter combi-
nations to produce +2500 volts DC and -1730
volts DC, Dipde D500 and capacitor C507 form
the +2500 volt comblnation, and dicde D501, re-
gistor R508 and capacitors C505 and C5H06 form
the -1750 volt combination,

+2300 volts is applied to the post accelerator
of the CRT. -1750 wolts is applied through
R512 and R513 to the HV Adjust control, This
control is adjusted so V23IA and V23IB are in
the middle of their operating range with normal
line wvoltage and normal loading on the HV
Power Bupply.

Voltage regulation is controlled by V23A and
V23B in the following manner: If the -1750 volt
DC supply decreases, the voltage on the grid of
VZ3A goes less negative and the tube conducts
maore, This lowers its plate voltage, and the
negative-going wvoltage coupled through R504
to the grid of V23B causes this tube to go to-
ward cutoff, decreasing the current through
REOS, As the current through R30S decreases,
the screen woltage in V24 Increases, and the
cacillator output increases to restore the -1750
volt level, If the -1700 wolt DC level increases,
the operation of the cireuit reverses,

The +2500 wolt level is not directly regulated,
But since the transformer secondary supplies
both -1780 wolts and +2800 volts, the regulated
=1750 wolt output alse holds the higher output
very close to normal,

The regulated -1750 volts is applied to the CRT
elements through a voltage divider consisting of
resiator RE11, the Intensity control, resistor
RE55, the Focus control, and resistor RG5E, The
values of the reslstors and potentiometers in this



Page 131

divider are such that the Intensity and Focus
controls provide the proper range of voltage
variation for their elements in the CRT, The
Astigmatism control applies & voltage between
#100 and +300 volta to the accelerator grid to
control the shape of the spot on the CRT. (The
source of this woltage is In the LV Power

Supply.)

PULSE COUPLING TUBE

The electron beam {8 cut off during retrace
and hold-off time to avold damaging the phos-
phor screen of the CRT due to a spot remaining
too long in one position, This cutoff voltage is
supplied by the horizontal sweep circuit through
tube VOB,

The voltage at the cathode of VOB in the aweep
eircuit goes positive only during the sweep cycle,
This voltage is coupled to the grid of the CRT
through gas-filled corona discharge tube V25
in the following manner: The characteristics of
the tube are such that it will maintain a nearly
constant 1750 volt potential difference between
its cathode and anode, Therefore, since the
voltage at the cathode of VOB is approximately
+50 volts DC with no sweep, the voltage on the
grid of the CRT will be -1700 volts, to satisfy
the requirement of 1750 volts across V25, The
Intensity control places approximately -1650

volts on the cathode of the CRT, making its grid
approximately 50 wolts more negative than the
eathode, and holding the CRT beam at cutoff,

When the multivibrator starts a sweep, the volt-
age from the cathode of VOB rises to approxi-
mately +100 volts, reducing the negative bias
voltage on the grid of the CRT to about -1650
volts, due to the drop across V28, Since the
CRT grid voltage is now essentially the same
as the cathode voltage, the tube will conduct
and a trace will appear on the CRT,

Capacitor C511 is used to improve the high fre-
quency response of the CRT bias circuit, Re-
sistor RS15 protects the CRT from excessive
grid current, amnd resistor R514 limits the
current through V25, The -173%0 volt supply is
also coupled to the CRT heater to keep the
potential between it and the CRT cathode within
gafe limits,

Z-AX15, OR BEAM MODULATION

Intensity modulation signals for the CRT elec-
tron beam can be applied to the Z-Axis binding
posts on the rear panel if the shorting link is
removed, The Intensity of the beam is in-
ereased with an increage in negative voltage
applied to the cathode of the CRT,



LOW VOLTAGE

LV POWER SUPPLY

Regulated DC voltages of -150, +100, and +300
volts, and an ted +450 volts, are pro-
vided by the LV (Low Valtage) Power Supply.

Each of the three high valtage windings of power
transformer T801 is connected to a bridge recti-
fier cireuit, The output voltage of each bridge
rectifier iz considerably higher than the cutput
voltage from Its regulator. This higher voltage
allows each regulator to maintain the proper
output over a wide range of line voltage changes
and varying loads,

The 8,3 volt power transformer windings supply
AC voltages for the tube heaters, scale illumi-
nation lamps, and the 80 cyele AC for the "Line"
Trigger Source, The 6,3 volt winding that
gupplies the heaters of tubes V13, V14, VIT,
and V19 iz elevated to a DC wvoltage level of
+100 volts to reduce the potential difference be-
tween the cathode and heaters of these stages,

The primary windings of the power trans-
former can be connected in parallel for use on
105 to 125 volt AC lnes, or in series for 210
to 250 AC wolt operation, The fan remaing con-
nected meross one of these windings for either
line voltage, Actual connections for the power
transformer primary are given in the Step-By-
Step Assembly section of this Manual,

-150 VOLT SUPPLY

The -150 volt circuit is the most critical of
the power supply circuits, since the +100 volt
supply, the +300 volt supply, and many other
eireuits uvse it as a reference, The positive
voltage from the bridge rectifier (diodes D308,
D311, D312, and D313) passes through resistor
R303 to the plate of series pass regulator tube
V20. R303 serves as a protective device against
prolonged overloads, The negative valtage from
the function between diodes D308 and D312 be-
comes the regulated -150 cutput,

Seriea pass tube V20 performs like a series
resistor between the positive end of the DC
supply and ground, That is, the voltage drop
acrogs the tube increases with an increase in
its resistance when the tube approaches cutoff,
The wvoltage drop across the tube decreases
when the tube conducts,

Under normal conditions, V20 operateés in the
middle of its linear operating range, Its bias
ia controlled by V22ZA as follows: The grid
voltage of V22A is held essentially constant by
gas-filled reference tube V21, The cathode
voltage of V22A is comtrolled by the current
flowing through resistor R412, The eathodes of
V2EA and V22B are tied together., V22D is a
cathode follower and its grid voltage is taken
from the -150 V Adjust control and R423,
R424, and R425,
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I the -150 volt supply becomes more negative,
the grid and cathode of V22Balsobecomes more
negative, This decreases the bias on V22ZA
and causes {t to conduct more and reduce its
plate voltage, As the plate voliage of V22A
decreases, the negative poing woltage coupled
through R40§ causes V20 to conduct less (in-
creasing ita resistance) and restores the -150
volt level, A decrease in the -150 volt level
causes the same actlon, except in the opposite
direction,

+100 VOL T, +300 VOL T, AND +450 VOLT
SUPPLIES

The +100 wolt and +300 volt regulator circuits
operate in the same manner as the =150 volt

supply, except that the bilas for control tubes
V18A and V1BB is applied directly to the grids
rather than through a cathode follower, As
in the -150 volt supply, if the output tends to
rise, the control tube conducts more heavily,
This causes series regulator tube V1T or V19
te conduct less, Increasing its ilotermal re-
sistance, and returning the output voltage to its
proper level, The regulated -150 volt supply is
used asg a reference for the +100 volt and +300
volt regulators,

The +450 volt supply is taken directly from the
output of the +300 volt bridge rectifier circuit,
and it is not regulated. This woltage is used
only for the high voltage oscillator cirouit,
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CHASSIS PHOTOGRAPHS

CIRCUIT BOARD X-RIAY VIEWS

(VIEWED FROM FOIL SSIDE)

H.V. POWER SUPPLY CIRCUIT BOARD

SWEEP AND HORIZONTAL CIRCUIT BOARD
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L.V. POWER SUPPLY CIRCUIT BOARD

VERTICAL CIRCUIT BOARD

TRIGGER CIRCUIT BOARD
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REPLACEMENT PARTS

PRICE LIST

TRIGGER CIRCUIT BOARD

PARTS LIST #1

PART PRICE DESCRIPTION

_Ng,  Each
RESISTORS

1/2 Watt

1-3 10 100 o
1-8 10 820
1-14 A0 3300 o
1-18 10 5600 R
1-26 10 100 KQ
1-121 J0 120 KR
1-27 10 150 KO
1-28 10 220 KR
1-37 10 2.2 megohm
1 Watt

1-5-1 10 22 Ko
1-58-1 A0 12 KD

—

PART PRICE
_ﬂ'?.-_ Each
CAPACITORS
Disc

21 "5 .lﬂ
21-7 10
21-16 A0
GENERAL
10-165 .60
aai-a

A8
434-130 .15

DESCRIPTION

20 ppt
33 upt
01 pfd

100 K tab mount comtrol
Solder

8-pin tube socket

ITEMS FROM PACK #8

85-172-1 1,10
S95-803 2,00

Trigeer circuit board
Manual

HIGH VOLTAGE CIRCUIT BOARD

PARTS LIST #2

PART FRICE DESC RIPTION

_No, _Each

RESISTORS

1/2 Watt

1-1 10 47 0

1-8 10 1000 0

1=11 10 1500 &
1-20 A0 10 Ki2

1-25 A0 47 K

1-33 10 470 KD

1 Watt

1-1-1 10 470 0
1=34=1 10 1 megohm
1-36-1 A0 2.2 megohm
1-37-1 10 3,3 megohm
1-40-1 L0 10 megohim

PART PRICE DESCRIPTION
No Each

2 Watt

1-10-2 w2} 47 K2

CAPACITORS

Disc

El‘l-" .lﬂ luu] H.[ﬂ

2100 w2l 001 pfd 3 KV

21-31 «10 02 pid

Electrolytic

26=135 - 20 ufd 350 ¥V

25-158 B5 20 pfd 450 V
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PART PRICE DESCRIPTION PART PRICE DESCRIPTION
Na, Each No, Ezch
GENERAL General (cont'd.)
10-178 AB 7.5 megohm tab mount con- 434-130 A5 f-pin tube socket
trol 400-5 A0 Nut starter (see Page 3 of
57-38 2.85 Selenjum rectifier the Kit Builders Guide)
W B Vesas mEws FRow PACK s
;E!-H :ﬂE 8.32 mat CAUTION: Pick up the high voltage transformer
2541 05 18 Todkwnshar only by its frame. Do not touch the leads, as
they could break easily,
411-118 7.8% HV1T73 tube 61-134 5.00 High voltage
234-129 13 7-pin tube socket ” . igh transformer

B5-143.1 1,55 High woltage circuit board

LOW VOLTAGE CIRCUIT BOARD
PARTS LIST #3

PART PRICE DESCRIPTION PART PRICE DESCRIPTION
_No, _Each Ko, Each
RESISTORS Precision [cont'd.)

2-102 .10 196 Kn
1/2 Watt 2-138 20 400 K0
1-9 A0 IIJDDEJI
1-21 A0 15
122 ‘10 29 K CAPACITORS
1-24 A0 33 En 21-31 A0 02 uid disc
1-47 0 B8 K 26-135 .15 20 pfd 350 V electrolytic
1-60 A0 &8 K0
1-28 10 100 K2 GENERAL
1-121 L0 120 K@
1-33 A0 470 KR 10-38 25 10 K22 tab mount control
1-68 10 820 KO 434-120 15 T-pin tube socket
1-35 A0 1 megohm 434-130 .15  ©-pin tube socket

434-140 .20 12 pin tube socket
Precision
2-40 20 68,38 KD
2-09 +20 50 K0 ITEM FROM PACK #8
2-11 25 100 K 85-144-1 2.00 Low wvoltage circuit board

VERTICAL CIRCUIT BOARD
PARTS LIST #4

PART PRICE DESCRIPTION PART PRICE DESCRIPTION
_Ho. Fach F=, Mo, Each
RESISTORS 1 Watt
1-68=]1 Ja 1200 0
1/2 Watt 1-26-1 J0 15 KR
1-1 <10 4T 0 1-7-1 o 47 K0
1-5 Jo 3800 5%
1-0 10 1000 £
1-21 J0 16 En Other Rosistors
1-27 10 160 K 1.22-2 20 12 Kt 2 watt
1-29 0 220 KO 3-1-5 A5 2800 €1 T watt wire-woumd



s

PART FPRICE DESCRIPTION
No, _Each

CAPACITORS

20-102 A6 100 ppf mica

21.31 .10 02 pfd dise

GENERAL

10-1235 «38 500 £ tab mount control
10-181 11 2 megohm tab mount control
40-732 20 Driver peaking cotl
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PART PHRICE DESCRIPTION
No,  _Each
General (cont'd.)
412-11 20  NE-2 peon lamp
434-120 .15 T-pin tube socket
434-130 15 8-pin tube socket

ITEMS FROM PACK #8

85-140-1 1,60

Yertieal eireuit board

34454 L5/t Yellow hookup wire

HORIZONTAL CIRCUIT BOARD

PARTS LIST #5

PART PRICE DESCRIPTION
No,  _Each

RESISTORS

1/2 Watt

1-1 Jo 410

1-3 A0 1000

1-82 J0 880 a 5%
1-16 Jo 47000
1-118 Jo0 6200 0 0%
1-23 Jo 27TEn

1-24 J0 33 En

1-87 J0 38 Kn

1-25 10  4TEn

1-26 Jdo 100 Ko
1.27 A0 150 KR
1-81 A0 330 Kn
1-38 Jdo 470 Kn
1-38 A0 1.5 mepohm
1-38 A0 3,3 megohm
1 Waott

1-2-1 J0 1000 0
1-25-1 Jd0 6800

1-27-1 10 33 Kn
1=7=1 10 47 KN

2 Watt
1-3-.3 ..2“ iﬂ m
1-4-2 .20 15 Kn

PART PRICE DESCRIPTION
Mo, Each
CAPACITORS
Disc
21-78 A0 9 uuf
21-14 L10 SO01 pfd
21-31 10 L2 pfd
Trimmar
31-13 .80 3.12 put
GEMERAL
10-135 .55 500 0 tab mount conirol
10-178 A8 2000 @ tab mount control
10-185 B0 100 ER? tab mount control
412-11 «20 NE-2 neon lamp
431-73 10 Single-hole insulator
434-120 15 T-pin tube socket
434-130 15 8-pin tube socket

ITEM FROM PACK #8

B5-141-2 2,30

Borizontal cireuit board
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FRONT AND REAR PANEL

PARTS LIST #6

PART PRICE DESCRIFTION

Mo, _Each

RESISTORS

1/2 Wart

1‘3 lln 1m n
1-19 .10 B&OO O
1-80 A0 A8 KO
1-28 L1 100 Kt
1-27 10 160 K
1-30 L0 270 En
1-31 10 330 KN
1-33 L0 470 K0
135 10 1 megohm
1-38 10 3.2 megohm
1 Watt

1-36-1 10 2.2 megohm
1-42-1 .10 5.6 megohm

Preclsion

2.207 A5 10,1 ER
2-11 «28 100 Kn
3-208 25 111 En
2-54 +20 200 K0
2-211 25 333 Kn
2-78 25 300 K0
2-212 +23 750 K0
2-123 25 800 Kn
2-51 «20 900 K0
2-210 25 800 K0
2-14 20 1 megohm
2-56 20 2 magohm
2-80 30 5 megohm
CAPACITORS

Mica

20=-101 15 47 ppuf
20-110 A5 T8 puf
20-102 16 100 o pd
20-10% w20 180 ot
20-126 28 256 ppf

2017 .30 1000 puf 1%
Disc

21-33 10 3.3 uuf
21-14 10 001 ufd
21-36 10 JOOZ pfd
21-16 .10 01 utd
21-31 .10 02 pfd

PART PRICE DESCRIPTION

Ko, Each

Tubular

23-47 A0 1 ufd

Resln

27-53 4,50 A1 ufd 1%

27-82 4,76 Jd ptd 1%

27-51 5.00 1 ufd 1%

Trimmer

Al-44 6 1.5-7 puf

31-45 1.05 3.12 puf

31-10 05 4. 5=-25 uuf

CONTROLS

10=- 58 A8 160 Kf? tab mount

10-55 2.70 100 K0

10-178 .1 500 Kn

10-177 1 1 megohm

12.70 5.00 100 K,/ 500 KT dual

19-98 1.60 50 @ w/SPST switch

18-99 B85 500 f1 w/DPST switch

SWITCHES

80-24 +85 SPST rocker (2 lugs)

Bh-25 B0 DFDT rocker (8 lugs)

80-28 85 TPDT rocker (9 lugs)

63-412 1.36 3-position 1-wafer rotary

63-414 3.40 3-posgition 2-wafer
rotary w/contral

63-415 5.00 4-position 2-wafer
rotary w/dual control

63-413 2,70 6-position 3-wafer rotary

63-418 3,30 S-position 4-wafer rotary

INSULATORS5-CLAMPS-TERMINAL STRIPS

75-17

207-4

207-19
255-58
431-T3
431-14
431-10

.10
10
10
a5
10
10
A0

Binding post base insulator
1/4" plastic cable elamp
5/16" plastic cable clamp
Phenolic tapped insulator
Single-hole insulator

2-1ug terminal strip

3-lug terminal strip
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PART PRICE DESCRIPTION PART PRICE DESCRIPTION
No. Each 4 No  Each _

GEMERAL 48 Hardware

204-9 10 Angle bracket 250-137 05 8-32 x 3/8" screw

204-609 .25 Long L bracket 252-4 5 8-32 nut

343-7 L08/ft Small coaxial cable 254-2 L8 #8 lockwasher

345-1 A0/ttt  Flat braid
412-38 20 NE-2E neon lamp

420-38 10,45 'F:ll'l assembly Other Hardware
:gg-fu .;15 lﬁne::?m conRnector 252.7 05 3/8-32 comtrol nut
“3-" 3 £ns 252-32 05 Push-on nut

’ . Clear lens 254-5 05  3/8" control lockwasher
HARDWARE 433-53 33 3/8-32 double bushing
#4 Hardware
250-273 W08 4-40 = 1/8" screw
252.2 05 4-40 put ITEMS FROM PACK &8
254-9 05 #4 lockwasher
£6 Hordware 344-13 SO5/1t Larpe blue hookup wire
250-56 06  8-92 x 1/4" morew seaully b/ Binck Booky wird
250-26 05 6-32 x 5/8" screw 344-51 05/ 1t Brown hookup wire
252.3 O%  B-32 nut 344-53 051t Orange hookup wire
m_ﬁ _.ﬂ!l 5,". 324. ]D ﬂat “Ehﬂr HH-EH ..DE r'[t Grﬂ (=41 ] hﬂﬂh.lp wire
254-1 05 #8 lockwasher 450 05/t White hoakup wire
255-3 05  #8 x 3/8" spacer 346-1 L5/t Sleeving
250-1 08 #68 molder lug 203-43% 1.85 Front subpanel
427-3 .15 6-32 binding post base $03-437-1 1,8 HORE. PO

TOP AND BOTTOM CHASSIS
PARTS LIST #7

PART PRICE DESCRIPTION PART PRICE DESCRIPTION
No, ~ Each _No,  Each
RESISTORS INSULATORS-CLAMPS-TERMIMNAL STRIPS
T3-4 «10 §/18" rubber grommel
1/2 Watt T3-3 .10 1/2" rubber grommet
1-18 10 4700 13 T3-2 Jda 3/4" rubber grommet
1-35 L0 1 megohm To=1T 10 Binding post base insulator
207-2 20 CRT clamp
1 Watt 207-8 10 1/2" metal clamp
1-11-1 .10 100 431-72 «10 Single-hole insulator
431-74 10 2-hole insulator
Wire-wound 431-2 A0 2-lug terminal strip
3-11-25 B0 1500 22 (1.5 K) 25 watt 431-63 w23 4-pin terminal strip
3-14-T 18 2000 3 T watt 431-72 A5 18-lug terminal board
3-21-7 A5 4700 22 T watt 461-1 10 Metal capacitor mounting
3=T=10 30 10 KO 10 watt wafer
481-3 10 Insulated capacitor mounting
CAPACITORS wafer
21-31 10 J2 uid disc

25-51 1,95 200 ufd 300 V electrolytic
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PART PRICE DESCRIPTION
Ma, Each

GENERAL

SAEL R m——

11-85 50 BO0O § tab mount econtrol

40-733 .35 Qutput peaking coil
40-734 «10 Dalay line coll

97-27 B0 Silicon diode (750 ma 500 V)
100-16-18 .10 Red binding post cap
HARDWARE

#4 Hardware

250-273 .05 4-40 x 3/8" screw
262-89 J05 4-40 push-on nut

#h Hardware

250-58 03 6=-32 % 1/4" screw
250-88 05 B-32 x 3/8" Borew
25028 L8 B-32 x 578" sorew
250-78 L06 5=32 x 1-1/4" pcrew

#R2.14 J05 6-32 nut

263-45 05 5/32" ID flat washer
254-1 08 #8 lockwasher

255-1 05 6 x 1/4" spacer

PART PRICE DESCRIPTION
Mo,  Each_

#6 Hardware (cont'd.)
453-32 A5 #6 x 1-1/4" tapped spacer

—————

250-1 08 #6 solder Jug

2568-12 06 Binding post solder lug
4272 10  6-32 binding post base
#8 Hardware

260-137 06 8-32 x 3/6" screw
252-4 05 B-32 nut

254-2 A5 #8 lockwasher

ITEMS FROM PACK #8

41-2 20,00 Pair af delay lineg
344-8 05 Large red wire

200-458 1,80 Top chassis

200-457 3,10 Bottom chassis

204-885 70 CRT support chassis
204-897 75 Chassis support bracket

UNIT ASSEMBLY AND WIRING

PARTS LIST #8

PART PRICE DESCRIPTION
No, Each

RESISTORS

1-1 L0 47 & 1/2 watt
1-23 [ 27 K 1/2 watt
CAPACITORS

21-T0 20 01 pfd 1.4 KV disc
INSULATOR-CLAMPS-TERMINAL S5TRIPS

T3-14 A5 CRT anode insulator

T6=T1 10 Line cord strain relief

T6-30 A0 Line cord strain relief
(ronind cord)

207-8 <10 1/2" metal clamp

207-18 A0 5/18" plasgtic clamp
431-14 10 2-lug terminal strip

LINE CORD-CABLE ASSEMBLIES-WIRE

86.-21 B0 3-wire line cord

134-64 A Yellow wire with spring
connectors

PART PRICE DESCRIPTION
Mo, Each

Line Cord-Cable Assemblies-Wire (cont'd.)

134-125 3,75 Top wiring harness
134-128 3,80  Bottom wiring harness
343.2 J0/ft Large coaxial cable
344-57 L6/1t Violet wire

TUBES-LAMPS

411-115 42,00 SADP? or 3ADPI1 CRT
{eathode ray tube)

411-40 <00 BALS tube

411-80 1.1% BAQS tube

411-86 1.80 BAWE tube

411-M 1.60 BBQTA tubo

411-208 2.15 GDJE tube

411-170 1,20 BEWE tube

411-185 1.95 BGES tube

411-183 1,80 BGHE tube

4i1-188 2,40 BJ11 tube

§11-153 1.20 12AU7 tube
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PART PRICE DESCRIPTION

Mo, _Each

Tubes-Lamps (cont'd,)

411-24 1.45 12ZATT tube

411-188 1,85 12GNT tube

4]11-.94 1,80 5851 tube

412-1 18 #47 lamp

KNOBS

462-221 00 Red knob with 3/18" hole
402-222 a5 Red knob with 1/4" hole
462-219 25 Black knob with 1/4" hole
482-220 .30 Black knob with through hole
GENERAL

54-165 19,10  Low voltage transformer
83-17 B8 Circuit breaker

206-68 10 Miniature tube shield
211.22 2,55  Handle with caps

212-22 40  Shorting link

280-1 15 Alligatar elip

260-8 25  CRT anode clip

281-1 05 Push=in rubber [oof

281-2 05 Small rubber foot

281-8 10 Large rubber foot

432-27 A0 3-prong plug adapter
434-153 1,60 l4-pin CRT socket

434-9 S5 Coaxial plug

438-12 o0 Coaxial plug insert

480-1 10 Allgnment tool

100-16-18 .10 Red binding post cap
100-18-2 10 Black binding post cap
414-8 40 Green grid screen

414-18 5,00 CRT graticule

391-17 .15  Nameplate

HARDWARE

#§ Hardwares

250-58 ML 6-32 x 1/4" sorew

250-8 +O5 #6 x 3/8" sheet metal screw
250-89 <05 8-32 x 3/8" screw

250-276 .05 8-32 x 3/8" flat head screw
250-12 05 #8 x 5/8" sheet metal screw
250-28 05 6-32 x 5/8" screw

253-3 05 B-32 mut

253-45 08 8/32" ID fat washer

254.1 L8 #8 lockwasher

25081 05 #6 aolder lug

250-22 il 48 spade lug

PART PRICE DESCRIPTION
Mo, Each

#8 Hardware

250-108 .05 B-32 x 3/8" self-tapping
ACTEW

250-137 05 8-32 x 3/B" screw

252-4 05 8-32 nut

254-2 35 #8 lockwasher

266-37 20 #8 = 3/4" tapped spacer

#10 Hardwaore

260-50 05 10-32 x 3/8" phillips head
ECrEW

250-242 05 10-24 x 1-1/2" serew

262-30 L5 10-24 mut

2543 L5 #10 lockwasher

299-5 L5 #10 solder lug

3/8" Hardware

252.7 05  3/8-32 control nut

253-10 005 Control flat washer

Other Hordware

250-287 20 Bezel mounting stud

252-B8 10 Enurled nut

252-87 .10 1/4 turn fastener

253-40 «10 Nylon flat washer

2668-87 +30 Cabinet mounting stud

§52-12 05 Cabinet mounting stud pin

METAL PARTS

100-578 31,75 CRT shield

210-26 3,30  Panel ring

80-333-1 3,95 Cabinet shell

203-438-1 1,75 Front panel

204-696 55 Hail

204-808 .10 Short L bracket

205-511-1 .60 Rear access door

206-512 1.50 Tap trim plate

205-513 40 Bottom trim plate (painted)

205-514 .50 Wide spacer plate

205-515 i Marrow spacer plate

208-288 A5 High voltage shield

208-289 w0 Vertical input shield

210-28 1,00 Bezel

The above prices spply only on purchases from
the Heath Company where shipment istoa U,5,A,
destination, Add 10% (minimum 25 cents) to the
price when ordering from an authorized Service
Center or Heathkit Electronic Center to cover
local sales tax, postage and handling, Outside
the U8, A, parts and service are available from
your local Heathkit source and will reflect addi-
tional transportation, taxes, duties and rates of

exchange,
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SCHEMATIC OF THE 1. RESISTOR AND CAPACITOR NUMBERS ARE IN THE FOLLOWING GROUP 5
HEATHKIT® 0. 99 PARTS MOUNTED ON THE VERTICAL AMPLIFIER CIRCUIT BOARD,
LAABORATORY OSCILLOSCOPE BME.25 PARTILOUNTED 8 THE TRASOER CICIAT DOARD CTICUAT BoaRa.
A T scl m:ﬁ PARTS MOUMNTED ON THE DEODE TERMINAL mm:
MODEL 10-14 400499 PARTS MOUNTED ON THE LOW VOL TAGE POWER SUPPLY CIRCUIT BOARD,
500-559 PARTS MOUNTED ON THE HIGH VOL TAGE PFOWER SUPPLY CIRCUIT BOARD.,
800699 PARTS NOT MOUNTED ON CIRCUIT BOARDS,

2. ALL RESISTORS ARE 1/2 WATT UNLESS MARKED OTHERWISE, RESISTOR VALUES
ARE IN OHMS | K = 1000, MEG = 1,000,000},

3. ALL RESISTORS MOUNTED ON VOLT/CM SWITCH ARE 1% PRECISION RESISTORS,

4, CAPACITOR VALUES LESS THAM T ARE IN ufd. VALUES OF 1 AND ABOVE ARE IN
pF, UNLESS THEY ARE MARKED OTHERWISE,

3. ALL SWITCH ROTORS SHOWN |N FULL COUNTERCLOCKWISE POSITION WHEN VIEWED
FROM THE ENOB EMD,

6. .l-lml"ln-';"l | INDICATES CLOCKWISE ROTATION OF THE ENOS (VIEWED FROM THE

T. ARROW [ F ™) INDICATES REAR VIEW OF SWITCH WAFER,

B. COMTROLS, SWITCHES, AND CONMEC TORS NAMED IN HEAVY TYPE ARE MOUNTED
O THE FROMT PANEL.

®. REFER TO THE CHASSIS PHOTOCRAPHS AND CIRCUIT BOARD X-RAY VIEWS (FOLD-
OUT FROM FAGE 134] FOR THE PHYSICAL LOCATION OF PARTS,

10, [JALL VOLTAGES MEASURED FROM THE POINT SHOWN TO CHASSIS GROUND.
11, C__JALL VOLTAGES MEASURED BETWEEN THE POINTS SHOWN.



