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HEATHKIT

SPECIFICATIONS

VERTICAL AND BORIZONTAL CHANNELS
{Identical)

Bandwidth, ... ... 0 uiiiiii i, DC to 200 ke {2 db point),

T3 Lk s A 1 V (peak to peak) per 1/4'r uncalibrated).
Attemuabors, L. . e i a e d-position, compensated type,

GaimControli, . ..o iue v i v v i i s m i aus Contriuously varjable,

Input Impedance:, ., . ..o ie i v uuwunan 3.8 megohms gshunted by 35 put,

Couplng:, & i it iiii i i ittt m i Either AT or DC, agelected with the mmpart

attenuator switch,

Ce“terin'g:iii..ll.li.liiiiiiir-ri Anlr p[]rti[]ﬂ Dfaszzn traEE ma},’b&pogi—
tioned on any porton of the CR tube scoreen,

P':]'laritﬁ".... ok ok ok ok ok ok ok o ok 4 A o ok kA A Ak ﬁpﬂﬂitﬂ"ﬁ‘ Slgnal applled tﬂﬂlevemcﬂﬂm-
nel will defliect the beam up = pogitive sjgnal

apphed to the horizontal channel will deflect
the beam to the left,

Relatiye Phase Shrft Between Chagnels:, | | Lezg than § degrees,

SWEEP GENERATOR

Recurrent Fypei. & i it cm i mannnn Lmear saw-to0th produced by multyvibrator type
generator,

Eyne PrONMSIORE . . & i i i i Either wternal or external sync may be switch
Aelected, The sypc level is automatically main-
tained over a range of 1/4" to 2" vertjeal trace
heipht.

Frequency CoveErage.. . ... v eeeeusaas From 3 ¢pg to 50 ke in four overlappme ranges,
Lower sweep rates may be obtamed by adding
capacity to the “External Capacity™ buindinpg post
on the front panel.

Blankng:, & v i v v n v s s nus s assuaana The retrace {or flyback) aycle 13 blanked 1n con-
junctjon with the mternal sweep gepmerator,

CGENERAL
CR Tubei & i it ittt iesninnsnnsnn Type 3RP1, medium persjstence, preen trace,
Power Bupplies: .. ... it vt iiinaaan Transformer operated, fused, The B+ supply

usesd a 6X4 tube 32 a full-wave reciifier. The
high voltage supply uzes a 1V2 tuhe andthe biag
nPply uses 2 silicom rectifier o half-wave
cireuita, Critieal voltages are regulated wath
YR tubes.
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Input Connectionsz, .« v o uvvr s o v e v v e

WNet Weight-, . .

Fhipping Weight, L.

[ L L I ]

PIMENBIOMNE.. + « o v o v a 4 ¢ 5 8 & & & 5 F pa s b

Vertical and borizontal inputs are G-wayg bindmg
posts, with 3/4™ spacing, External sync and ex-
ternal capacity are also 5-way hinding posts lo-
gared on the front pane

12-1/2 lhe,
14 1ba.

8-5/8" high + 4.5/9" wide x 12-3/4" deep,
cverall,

INTRODUCTION

The Model I0-10 Oscilloscope was designed asa
small compact mStrument containmeg whentical
DC coupled veriical and horizontal amplifiers.
DC coupling wm the amplifier channels of the
10-10 Oscilloscope allows it to be used with
jow Irequency phenomena Irom OVET 200 ke
down to DC. The small phyeical size of the

0-10 tends to alleviate workshop congestlon
apd permits the osciloscope to be moved aboul
with ease. Also, the neplipible phase shifl be-
twesn the rtertical and horizonta) amplifiers
makes the 10-10 ideal [Or gpenialized uses such
a2 computer read-ouf

CIRCUIT DESCRIPTIUN

Amphfier Cirewt

Since the vertical and horlzontal amplifier
circunls are identical only the vertical circuil
wil] be dizcussged.

A signal appled tothe VERTcal pral lermunals
15 coupled o the grid of V12A via the Irequency
compensated attenuaior network, Capaeitor C1
aeta as a blocking capacitor in the AC positions
of the YERTICAL swiich.

Tube V124 ig ap input eathode followey, 3 Zero

B reterence is established in the Y124 cathode
pirpuit by adjusting the Yertica! Balance control.
The signal irom V124 18 coupled throush ¥erts

ical Gain eonfral BB to Y14 and V1B, the push-

wull driver stage, (Common cathode coupling
is nsed to.apply the signal from ¥1a to ViB,)
From Via and V1B the gignal is routed, via
parasitic suppresgorg B16 and Big, toposhzpull
sutput stage ¥2A and V2B, Here the signal 1
agdin amplified and 15 applied fo the vertical

plates of the CR tube, here it proyies hal-

anced deflection of the electran beam.

Simuitanecusly, the push-pull owmput of the
horizontal amplifier 15 applied io the horizontal
plates of the CR tube, creating a complete
pattern on the CR tube [ace,

Vertieal centernyr 18 accomplished by adjusting
control 13 which changes the bias at the grid

of V1A, The eflect of thus change 15 coupled

thrgugh the push-pull driver and output stages

to the CR tuhe,

Sweep Generatar

Tpe herlzontal gweep wavelorm L creajed by
Via and V4B, the sweep multivibrator, The
sweep timing capacitor that is swilched mto
the cathode pipevit of V4B and the position of
thg Fine Frequency contral delerming the hori-
zomal frequency. The horigontal sweep wave-
form is mage linear, in the form of & Sawiooth,

el BT -

by the gircuit of V3B and the negn lamp. The

CE)

Sweep Pogition conirol is adimsted to provide

the pruper voltame reference ot the center of

o ¥ )

the sawtgoth waveform,
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V&A, the sync cathode follower, receives egther
an EXTernal SYNChronizing signal from the
binding post or an INTernal SYNChromzing
gignal from the vertical ampifier. The sym-
chronizing signal 15 applied to the sweep multi-
vibratar.

E the linear cutput of the swaep generator is not
desired for a special application, a signal of
any shape may be applied to the HORizontal
INput terminalz, This external signal will then
be amplified i the horzontal channg] and

applied to the horizontal plates of the CR
tube,

Powar Suppljes

The fugsed power transiormer feeds the ID-10
Fower Supply, The full-waye B+ supply contains
V10, v4, and four filier capacitor sections,
The hal-wave B- supply contains the sjlicon
diode rectifier, V11, and three filter capac-
itor sections., Tube V8 with the high voltage
filter and the bleeder network, supnly cperating
voliages for the CR tube,

CONSTRUCTION NOTES

This manual ig supplied to asslst you in every
way to complete your kit with the 1east posaihe
chance for error, The arrangement shown 18
the result of extensive experimentation and
tral, K followed carefolly, the result will be a
stable instrument, cperating at a high degree
of dependability. We suggest that you retain the
manual in your files for future reference, both
1 the use of the instrument and for its main-

tenance,

UNPACK THE KIT CAREFULLY AND CHECK
EACH PART AGAINST THE PARTSE LIST. I 80
doing,_ you will become acquainted with the parts,
Refer to the chlarts and other talormation onthe
inslde covers of the manual to help yon identify
the components., K some sghortape or parts
damage 15 found in checking the Parts List,
pleage reed the HEPLACEMENT section and
supply the information caliedior therein, Include
al] mspection slips In your letter tn us,

Resistors penerally have a tolerance rating of
10% unless cthorwase stated in the Parts Last
Tolerances on capacitors are generally even
greater. Limits of +100% and -20% are common
for electrolyiic capacitors.

We snggest that you do the following before work

1% started,

[. Lay out al] parts so that they are readily
avallable.

3. Provide yourself with good guality tools.
Besic tool requirements consastal & screw-
drivey with a 1/4" bilade, a small Screw-
drivey with a 1/8'" blade; long-nose phiera.
wire cutters, preferably separate diagonal
cutters; a pen knife oy & tool for stribpping
insulation Irom wires; a soldering iron (or
mua) apd rosin corc solder. A set of oot
drivers and a nut starter, wiale nol neces-
sary, will aid extensively n construction of
the Ktt.
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I Most kit twlders find it helpful to aeparate the ety
various parts wic convenient categories. Muffin L L RS
Hns or molded ege cartons make convendent : CE
irays for smal] parts, Resistors and capaci-
topg may be placed wnth their lead ends in.
serted in the edge of & plece of corrurated
cardboard unty] they are needed, Values gan
be written on the cardboard next 16 each
component, The jlustratiun ghows one method
that may be uzed,

I PARTS LIST
' PART PARTE DESCRIPTION PART PARTS DESCRIPTION
Mo, Per Kit No, Per Kit
' Resistors Resigtors (cont'd}
1-8 ) 100 £ 1/2 watt 1B-17 1 G800 2 2 watt
{brown-black-brown} {blne-gray-yed)
l 1.8 2 1000 §2 1/2 watt 2-129 P 3.3 megobm 1/3 watt, 5%
{brown-black-red} 3G-6 1 330 £ T wnit wire-wound
1-20 1 10 K 1/2 watt 3G-12 2 T00 O 7 wntt wire-wound
o {orown-black-orange) 3r-19 2 2000 @ 10 watt vare.wound
B 121 3 15 K 1/2 watt
{prown-green-orange)
1-22 3 22 K 1/2 watt
' {red-red-opange) Controle-Swiliches
1-25 2 4T K 1/2 wntt 10-14 2 20 K& Iinsar conirol
frellow-T10]et-Orangs 10-17 1 1 megchm |inear control
1-26 3 100 K2 1/2 watt 10-57 2 10 K linear comtro], tab
' {brown-hiack-yellow} Toounting
1-27 1 150 K2 1/2 watt 10-58 1 100 K2 hnear contpol, tab
{brown-green-yellow) mouRting
= 5 1 wegohm 1,2 watt 10-60 1 500 K@ nnear control, fab
{brown-black-green) wounting
1-44 3 2200 § 1/2 wait 16-40 1 500 K¢ linear comtrol with
{red-red-red) an—off awlitch
I 1-87 2 330 X2 1/2 watt, 5% &2-200 I 9-poaition switeh with 2 meg-
{opaage-opange-yeliow-gold) ohtii control
1-88 2 36 X2 1/2 wntt, 5% 63-201 2 Gi-position switeh with § K2
I {ﬂrmge-b1ue-0range-gnldll contyol
1-132 1 20 K0 1/2 watt, 5%
(red-black-opange-gold) Capacitors
B 1A-8 p: 10 K0 1 watt 20-1 2 A7 ppf sillver mica
l {brown-black-opange) 20-43 2 390 puf mica
1A-26 2 15 K 1 watt 21-21 1 200 ppf dise ceramic
{brovwn-green-orange) 21-3 3 02 pfd drge ceremic
I 14-37 1 3.3 megohm 1 wntt 2136 1 002 pfi disg ceramic
{orange-grange-green) 21-42 1 .01 ufd dige ceramie, 1600V
1B-3 2 10 X2 2 walt 23-N1 2 .1 pid tubulap 60CG ¥V
(brown-black-orange} 23-28 1 .1 pid mbulap 200 ¥
! 1B-11 4 22 Kt 2 watt 23-29 2 .1 pfd mbular 1200 ¥V
{ped-red-orange) 23-58 1 2 1id tubulay 200 V
I
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PART DPARTE DESCRIPTION
Mo, Pop Kit

Capacitors {cont'd,)

55-108 1 100-100-100 ufd at 150 V
electrolytic

25-109 1 40.40-20-40 pfd st
dt ¥V - 380V -250Vv - 150V
electralytic

2%-19 1 1 pidMylar* (polyester film)

31-18 2 Dal trmamer

Insulatoys- Wire

HR-2 1
73-3 4
Ta-d 8
73-5 1
75-24 1
341-1 1
341-2 1
343.3 |
34d.1 1
344.13 1
3df-1 1
Sheet Metal Parta
o0-144 1
200-M265 1
203-208F374
1
2pA-M323 1
204.M324 1
204-M325 1
204-M328 1
204-M327 1
204-M349 1
20R-131 1
210-12F 1
Hardwnpe
200-8 2
250-18 4
ZED-Z6 7
2o0-B3 2
25080 25
250-136 20
252-1 22
252-3% a7
252-4 4
252-7 i
h2-22 4

a/4" pubbep prommet
1/2" rubber grommet
5/16 rubber grommet
Cushion steip

Line cord stram relief
msulator

Length black test tead
Length red teat lead
Length shyelded cable
Length hgokup wire
Length hi-voltage insulated
WILE

Length inmlated sleeving

Cabinet
Chazgris

Froot pwnel

Panel mounting brackst, laft
Pune] mountteg bracket pipht
Transformer mounting
hracket

Rear panel bracant

Hear panel] support bracket
Conteo] mounting bracket

CR tube shield

Bezel

d.48 x 516" EMS
8.32 ¢ /8" RHMS
§-32 = 5/8" BHMS
#10 x1/2" self-tapping screw
6-2% % 3/8" BHMS
3-48 » 1/2 FHEMS
3-48 mot

8-32 not

8-32 ot

Control nut

A-32 gpeednut

*TPont Regislered Trademark

PART PARTS
Ho. Per Kit

DESCRIPITICN

Hardware [cont'd)

25232 |
253-10 T
254-1 a5
204-2 4
254-4 4
254-1 28
255-2 4
253-29 20
258-1 L
2q8-10 3
Tubea-Lamp
i11-2%5 2
A411-56 1
4]11-64 1
411-65 1
411-73 2
d11-121 2
411-140 1
411-142 1
412-13 1

fpeedant for neon lamp)
Control flat washer

#4 lockvwasgher

#2 lockwasherp

Ceoatrol lockwasher

#3 lockwasher

#8 x 83/16™ spacer

#3 x 7/32 spacer

#i solder lng

Conirol solder Jup

12AU7T tuhe
OAZ hibe

BX4 tube

1¥2 tube
12BH?7 tabe
6B&A tube

DC2 tube

JRP1 CE fube
Heon pilot Tamp

Connectors- Termina)l Strips-Sockets

-5 1 Hanana plug sleeve, black

T0-6 1 Banana plug sleeve, ped

7h-17 12 Binding post insulator

260-1 2 Alligator elip

487-82 8 Binding post hege

438-13 2 Banana plug

100-Mi16R 4 Binding poat cap, black

100-MlER 2 Binding post cap, red

43110 2 3-lup teymminal strip

431-14 1 2.lug teyminal strip

431-16 1 Z2-lug termunal strip

431-35 1 7-lug terminal strip

431-34 B 3-lug termmal stpip

434-15 3 T-pin ube gocket

53418 B #-pin tube Bocket

45444 1 12-pin tube socket

481 -1 1 Capacitor mouniing wafer,
metal

4813 1 Capacitor mounting wafer,
phenolic

Enchs

452-26 3 Red knob, dual control front
[ection

462-53 3 Black knob, dual contro) rear
section

482-82 4 Blaek koob, small
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PART PARTS DESCRIPTICH
No. Per Kit
Miscellaneoua
84-105 1 Power transtormer
o7-23 1 Bilicon rectifier, K-200
gs.1 1 Line cord
211-4 1 Handle
261-4 4 Rubber feet

Page 7

PART PARTS DESCRIPTION

No, Per Kat
Miscellaneons [cont'd)
§14-8 i Graficule
414-9 1 Green plastic grid screen
421-1 1 1-1/2 ampere IAG fuse
423-2 1 Tusze holder
-6 Solder
555-348 1 Manuz]

FROPER SCLDERING TECHNIQUES

Only a small percentace of HEATHKIT® equip-
ment purchaseys find 1l necessary 10 return an
ingtrument for factopy serviee. Of thege ingtru—
mentg, by far the largest poption malfunction
due to poor or 1mproper Joldering.

¥ terminals aye Yyightand clean and fyee of wax,
irayed msulation and other foreign substances,
no difficulty will be experienced in soldering,
Coprect]ly soldered connectiong are essential it
the performence engineered into a kil is to be
fujly realized. ¥ yom are a beginner with no

et n lmlE hrceearo e ncbian

with spme odd lengtha of griye may be a worth-
while invesiment.

For most wirlng, 2 2% to 100 watt wron or its
smuivalent 1 asoldering pon 12 very 2atisfaci ory.
A lower wattage 1ron then this tmay not heat the
conntection enough to flow the solder smoothly
over the joint, Keep the irou tip clean and byight
by wipmg it from time to fime with a cloth,

CHASSIE WIRING AND SOLDERING

1. Unles2 otherwise indicated the Vare used
in construction of this idt 15 the type with
colored insulation  (hookup wire). The
larper high voltape, insulated wire is used
only wﬁere it is ealied for in a construciion
step. In preparing a length of hookup wire,
1/4" of nsulshon should be removed from
each end umless directed otherwise in the
step.,

2, To avold breakmnginternal connections whus
stripping insulation from the leads of trans-
tormers or similar components, care should
br taken oot to puyl directly on the jead, I-
stead, hold the lead with pliers while it 1
bemg stripped.

3

Leads on resisiors, capacitors and similar
componenis are generally moch lougey than
they need to be to make the required con-
neationg, I thege caged, the leads should bhe
cut to proper iength before the partis added
to the chasstis, In general the leads should
be st long enough to reach their termin-
atmp points,

Wherevey there isapogaibility of bare leads
shorting 1o other part2 or tathe chassis, the
leada should be coveped with insulating
zleeving, Whete the use of sleeviug is spe-
cufically intended, the phrase *'uge sleeving™
iz included in the azsooiated coostpuction
step, In eny cage where there is the pos-
sibllity of an vmintentional short circuft,
sleeving ghould be used., Exira sleeving is
provided for this purpoge,

Crimp or bend the 1ead {or leads) aronnd the
terminaj to form a good joint withont re-
lying on golder for phyeical strength, ¥
the wire 13 too 1arge 10 allow bending or if
the step states thel the wire is not to be
crimped, pesition the wire so thet a good
golder connection can still be made_

Pos1tion the work, if possubie, sothat granty
will help to keep the solder where you want
it.

Mace a flat side of the soldering iron tip
against the joint to be soldered until it is
heated sufficiently to melt the saldey.

Thus place the sglder against the heated
terminal and it will iminediately fjow over
the yont, use only enough aoder to thor-
oughtly ~wet” the junction, It 13 usoalily
n neceggsary tao fill the entire hole in the
terminal with solder,
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g, Remove the golder and then the iron from
the completed junchon, Use care notta move
the leads until the solder 318 solidified.

A poor or cold golder joint wall usually look
crystalline and have a gramy texture, or tle

gulder wall gtand op 1 a blob and will not have
adhered to the joint. Such joints should be re-
heated until the solder flows gmoothly over the
entire Junction. In some cases, it maybe neces-
gary to add a little more solder to achieve a
smooth bright appearance,

COLD SOLDER JOINT
CONRKECTION INSUFFICIENTLY
HEATED

PROPER SCOLDER
CONNECTION

COLD SOLDER JOINT
CONNECTION MOVED
WHILE COOLING

ROSIN CORE SOLDER HAS BEEN SUPPLIED WITH THIS EIT. THI® TYPE OF SOLDER
MUST BE USED FOR ALL SOLDERING IN THIS HKIT
AND WE WILL NOT REPAIR OR SERVICE EQUIPMENT IN WIICH ACTD CORE SOLDER
OF PASTE FLUXES HAVE BEEN USED. IF ADDITIONAL SOLDER 18 NEEDED, BE SURE
TO PURCHASE ROSIN CORE (80 40 or 50:50 TIN-LEADCONTENT)} RADIO TYPE SOLLDER.

ALL GUARANTEES ARE VOUIDED
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STEP-BY-STEP PROQCEPURE

The following inslructions are prescoted im a
logical step-by-step sequence to enable you to
ecomplete your kit wath the least puasible con-
fusmion, Be sure to read each atep all the way
through before begnnang the sperilied aperation.
Also read several ateps shead of the actual step
heing performed, This will farmllarize you with
tha pelationship of the suhsequent operations.
When the step is ecompleted cheek it uff in the
spave ppovided. This is particularly important
a5 1t may prevent errors Or omldgsions, espe-
¢ially o your work ie Interrupted. Some lot
Builders bave also found it helpful to mark ¢ach
lead in colored pencil on the Pictorial ag it s
added,

The fold-ont diagrama in this manusl may be
removed and attached to the wall above your
workmg area; out, because they ars an integra
part of the mnstructiona, they should be returmed
to the manual after the kit 18 complefed,

In general, the jllustrations in this manual
correspond to the actual confipuration of the
Xit; however, in some ingtances the jllustra-

tione way be slightly distorted to faciljtate

elearly showing alt of the parts,

The abbreviation "NS™ indicates thst 3 con-
pection should not be soldered vet as olher
wirea Wil be added, When the 133l wire 1s
installed, the teprmunal should be soldered and
the abhréviition "5" lsused toindicate this, Note
that a number will appear after each solder
instrugtion. This numbey indicates the number of
leads that are supposed to be connected to the
teprmnal v polot before it 15 soldered, For
example, i the mstruction reads, “Counect a
lead to lup 1 {8=-2}" it wll be understood that
there will be two leads conneetedtothe terminal
at the time 1t i5 soldered. (o cases whepe 2 lead
pazsez through a terminal or Iug and then con-
nects to anothey point, it will count as two leads,
one entering and one leaving the terminal,)

The steps directing the instaliation of resiztors
wmeclixde color codes to help identify the parts,
Also, if a part |8 identified by a letter-number
degignation on the Schemahe, its designation
wall appear inthe consteuction step which divects
its instaliation,
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STEP-BY-STEP ASSEMBLY

The construction of thiz compact oscllloscope
will gtart by prewiring the awitches, followad
by parts mounting and wiring of the front panel

vatkod an
MLy O

Seasmahle WMawk tha narie will ha men
AFICOIFLY, iWFh, s praduly wase D ARS

PHREWIRING FREQUENCY SWITCH

Refer to Figure 1 for the foliowing steps,

{ )} Place the FREQUENCY switch (#63-200)
on your work surface, In relerrimg to
switch ¢onnections, such as Fad:

The first letter "F" means the
FREQUENCY switch,

The second letter “A" means deck “A"
of the swiich (the deck cladest to the
front of the switch,)

The number 4" means lupg number 4.

NOTE' Keep all leads as shovt as possihie when
cc}nnecﬁn.g registor and capacitors tothis switch,

() C10. Connect a 200 uuf capacitor between
Ticem W AA ATOL nwd T AE 8 a3l T n ot A1y o sl
ﬁlli:_'.,ﬂ £ A \J..‘hl_! AL L S (=] T, ILFEP WG WU.J'
of the capacitor flat agalnset the switch am
showm 1n Fipare ).

{1‘/) 4, Connect a Q02 ufd capacitor between
legs Fad {52} and FA3 {N5). Keep this
capacitor close to the awitch,

DECH A (FAl

SWITCH F

Flgure 1

the chassis and then on the rear panel] support
bracket., Finally, all of these assemblies willbe
faatened together, and the ciremt wiring will be

i e 1 vt
SATTILLR AR WA

{\/} CB. Counect a.02 ufd capacitor beiween lugs
FA3 (8-2) and FA2 (NS3), Again, kesp the
capacitor close to the gwiteh,

NOTE: Uge the farge diameter hookop wire
only where specifically ¢alled for, The small
diameter wire should be used in all gther steps
that call for wire, Wihen preparing 2 length of
hookup wire, strip 1/4" to 3/8" of ilasulatlon
from each snd,

CONNECT A TO LUG
== AN L
{*1")4&-1;’2" wire FA2 (NS) The other
-~ end of sach
{W’T-EH“ wire FB2 {S-1) of these
i "\_ wires will be
¢ .e 1;1;’2" wire FBS (8-1}) counected
At later,
(uf 1‘;/3,14'- wire FB¢ (5-1)
(3" wre FES5 (5-1)
{vll? 1-1/2" wire FB5 (8-1)



yellow) resistor from FA8 (5-2) to lug 1
of control F {8-1},

This completes pre-warmng the FREQUENCY
gwitch, Lngs FAZ, FAl(, apd Fall are not yet
soldered,

Refer to TFigure 2 for the following stepa.
Note that brimmer jugs 1 and 2 are connected
to the trimmer with the large msulator under
the adjustment screw.

Verbical Trimmer

{/:I R4, Select one of the dualtrimmers (#31-18)
and connect a 3.3 mepgohm 5% resistor be-
tween lug 1 (NS} and lug 2 {N3). Keep the
leads of the trimmer components as short
48 possible and place them as shown in Fig-

il A B2 B2 B B E B E E E E E In

ure 2,
CONNECT A FROM TG
(V) Cd, 47 put ca-
. pacitor ug 2 (N8) lug 3 (NS}
() E3, 330 KO resistor
{orange-orange-
yellow-gold) lug 2 (N8} 1ng 3 (N8}
(v) C2, 390 puf ca-
/ pacitoer g 3 (N3} 1ug 4 (NH)
(¥) R2, 36 KQ reoistor
?rmge-hlue-
prorange-gold) Ing 2 (NS} Ing 4 (NS)
Hu’; 3" ware g 1 {82) not comected

ngjzcrntal Trimmer
Hefer to Figure 2A for the following steps,
{ )} R-33, Comnnect 2 3.3 megohm 5% resistor

between Jug 1 (NS} nnd lug 2 (NS) of the
aecond duzl trimmer,

e JESTITD rar
el ORG WHT,
{-;-"}L 2.3/4" wnre FAB NS} A g
{».:":j"' 4" vwire FA1D {NS) TEEE»T.\\ BRN. AB A
Lor— AT 4LUF =& [
Wy 2.1/4" wi FAlD (NS ldEe
{rﬁ-{{gﬂ . /4" wire (NS) BLRS o
(H“' d-1/2" wire FAll {NS) G e a
ot ‘3-&,1% 7 230KA
Eff%’: wiral FAll (NS) 3
{~} R29., Comnect a 100 K (brown-black- DAL

TRIMMER AssEadBLY
HOTE
LARGE IM3ULATCR

YERTICAL TRIMMER

Fipure 2

YRIMMER A &5 EaBey

L&aRGE INGULATOR

HOR|ZONTAL TRIMMER

Figire 24
CONNECT A FROM TO
() C16, 47 pufca- lug 1 {NS)  lug 4 (NS)
pacitor
('} R32. 330 KQ
restator (or-
ange-orange-
.jellnw]l lug 1 {NS) lug 4 (NS}
(1) C14, 390 puf ca-
{ pacitor lug 3 (NS) log 4 (NS)
("} R31, 36 K2 re-
gistor {orange-
5 Irg'f-"lfllluﬂ-—ﬂral‘lgl’:!} lug 3 (NS) lug 4 [NS)
( # 3" wire lug 2 {NS) not connected
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FRONT PANEL ASSEMBLY

Refer to Figure 2 for the following ateps,

(v) R54, Mount the INTENSITY coptrol A
(#10-40), using a eantrol loekwasgher, con-
trol flat washer and a control nut 85 shown
m Detall 3A and Figure 3,

[+ ) R’56. Mount the FOCUS conirol B (#10-17).
Use a cantrat solder lug (nstesd of a
control lockwasher) and corient as shown
m Fipure 3.

(-~} B13 and R42, Mount the VERT:cal CENter-
mg cantrol C #10-10) nnd the HOR1zpmtal
CENtering conirocl D (%flﬂqlﬂ]_'l.'.fse a gontrol
solder lug (instead of 2 control Jockwasher}
under #ach control and orient the lugs as
showm in Figure 3.

€ © homd @ @©

FROMT PAMEL
ERLAR VIEW?

Figure 3

CoNYROL
LOCKWASHER

Detail 34

{i")/ Place the pilot jamp through uts hole from

the front of the pancl, Fasten it in place
with a speednut (#252-32)} from behind the
panel,
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I'.'/} DPlace the right pane] suppart bracket In its
moonted position, Fasten & m place by
mounting the EXT. CAP_ {(external capacity)
bmding post as shown in Detall 3B, Qrient
the golder Jug in tha direction shown; donot
avertighten the: ot to avoid brealane the
msulators,

{'t-'(} In the same manner, mount the VERT, IN

{vertical input) bindmg poat.

{ } Mount the GND inding post, Mount 2-Ing
terminal strip G under the nut nsing two
# lockwashers az shown m Detmal 3B.

{ } Now bend the conirol solder lug from con-
trol D down until it hes flat against Ilng
2 of termunzi strp G (NS),

-

{ } Mount the vertical trimmer uming 6-32 x
3/8" screwn and 6-32 nuts, Use a #6 lock-
wagher under the front nut and a #8 solder
Ing under the rear nut,

IMPORTANT NOTE® Make sure that you mount
the correct fvertieal) trimmer and that the large
insgulator is toward the front panel,

{ ) Mount the left panel support hracket by
mgtalling the EXT.SYNC.binding post, Orient
the solder lug as shown in Figure 3.

(1"} In the same manner, mount the HORIZ.IN,
(horizontal Input} binding post.
{ /} Mount the GND. binding post, with 2-lug
terminal sirip E under the nut 25 wae done
p with the other GND.hinding poat,

[‘-\,r"'j Now bend the contral golder lug {rom control
C down umtil 1t liee flat agamast lug 2 of
terminal strip E {NS),

{¥) Moont the horizontal trimmer using 6-32 x
3/8" screwa and 6-32 nutg, Use a #5 lock-
washer under the front nur and a #6 goldey
Iug undey the rear out,

INITIAL FRONT PANEL WIRING

to Figure 3 for ithe foliowing steps.

Ref

I["zunnect a 5" hookup wire {rom lug I of
terminal girip E (NS} fo lug 1 of termmal
strip G (18). Route this wire tighily againsi
the front panel above cantpols C and D,

TR IMMER
WEUKTING
L ]

Ak JOLEER Luss

EmlireG #DOIT
INSLLATON

B MHE
INTERMESH
; &b
:,.“_ mr"“‘--._* EREKT Mhttas
= FOAT BASE WITH
l ; hDLE pAamaliEl T
] BOTTOM € FWHEL
BRNE Poa= -—-%
cam
Detall 3B

4

} Strip each end of two 3-1/2" hookuy wires.,
Comnect one of these wirez to tha HORIZ.
IN, golder lug (-1}, Leave the aother and of
the wire unconnected and dressed up io-
ward centrol Bl

{

(/} Connect the other 3-1/2" wire tathe VERT,
IN, solder lug (3-1) Leave the other end of
the wire unconnected and dressedup toward
the top of the panel,

(v) Strip ench end of a 7' wire. Cannect one
end to log Z of control C (S-1). Route the
other &nd ol this wire to the teff support
bracketand let 1 hang free toward the rear
ot the bracket.

I:VS Strip each end of an 8-1/4" vare Conncet
ang end tg lug 2 of control I3 (5-1). Route
the other end of this wire to the right sup-
port hracket and et it hang {ree toward the
rear of the bracket.

o
{~3 Strip each end of a 4" wire and coonect one
end 1o lug | of terminai strip E (NS}, Leave
If the other end free,

{~) Cut one lead & a 15 K9 (brown-green-
vrange) 1/2 watf resistor to 3/4" and place
about 1/2" of sleeving over the lead, Con-
nect this lead fo lug 3 of ¢ontrol I¥ {5-1).
Temporarily lay the remstor body on con-
trol D
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CONTROL ¥

METAL WAFER

DECK B v

DECK A (WA

VERTICAL SWITCH Vv

Figure 4

[x’/j Cut one lead of another 15 XQU {(brown-
green-crange} 1,2 wntt resistor to 3/4" and
place about 1/2" of sleeving over the lead,
Commect thig lead to lug 1 of control. C (S-1).
Temporamly lay the resistor body on con-
trol C.

{ ) Connect a 47 KQ (vellow-violet-orange) re-
gigtor from Iug 3 of contral O [S-:[}tﬂ log 1
of termmnal atrip E (8-3),

(v/] Coonect 3 47 K2 (vellow-violet-orange)
registor from e 1 of control O (8-1) to
lug 1 of terminal gtrip G (S-2).

() R85, Counect a 1 megohm {(hrown-black-
green) resistor from lug 3 of control A

{8-1) to lug 3 of control B {8-1).

{ ~.J } RET, Commecta 3.3 megohm {orange-orange-
green) 1 watt resistor from lug 1 of contral
B {5-1) to the control solder lug above thrs
control (8-1), Place the body of the resistor
above the twn fugs [o that it will clear
the rcabinet when it 15 mgtalled later.

TREE-WIRING VERTICAL SWITCE V

Refer to Figure 4 for the following steps,

Select one of the two remaiming switches (#63-
201).

CONNECT A FROM LUG  TO
"

(2§ 2-1/2" wire VB2 (5-1) not eonnected
a r.l'-/

{!}Eﬁ]/f-‘gﬂh wire VB3 (S-1) not connected
M1

(' 1-3/4 wire VB4 {NS) VAT (5-1}

( '} 4v shielded  VB12 {8-1) et connected

1, Cable (See Detail 44)
{1} 3-1._{3" wire Jug 2of (8-1) not
N

i b contycl V commected
( }#2-1/2" wire  lug 1 of (S-1) not
conirol ¥ counected

Now make sure fthat there are no shore cir-
epuits from the switeh lugs and wires to the
metal shheld between the switch wafers,
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2
Ag i

DECHK

CONTROL

B tHBE?

DECK A tHaA

HORIZONTAL SWITCH

H

Figure 5
PRE-WIRING HORIZONTAL SWITCH H CONNECT A
Refer to Figure 5 for the following steps. 1 D,
L
Select the remammang switch (#63-201), {u}“)H‘ 3}-/1 F2T wire

CONNECT A FROM LUC TO
I | N—
i
(|973-1/2" wire HE2 (8-1) not couneeted
a
(@Y 4" wire HB3 (S-1) not counected
[

{ Q)bg- 4" wire
¢

¥
(1Y 4-1/4" wire

} 4
r | 3 A

CEMMECT %"1
THIE EHWD T2 REMOYE /X
ve |2 EHTEELRD TWIST OUTER
SHIELD T
A LERAD . AM[D
TN

Detal] 44

FROM LUG TOQ

HET (5-1) not connected

Iy & of {(8-1) not
control H counected

Iug 1 of {5-1) not
control H Lonpected
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Figure 6 .,

Refer to Figure 6 for the followmg steps,

(" ) Mount FREQUENCY switeh F (#63-200) on
the froot panel using a control lockwasher,
control flat washer and a control put
Orient the switch ag shown mm Figure 6.

() Cut off the excess length from the free lead
of the 15 KQ resistor coming from lug 3 of
control D, Now counect this lead to switch
lug FALQ (NS).

v

) Cut one of the pilot [amp leads to 1" and
place 3/4" of sleeving over i, Now connect
ths lead o switch lug FA11 (S-3).

/"-
{ '} Cut the othey pilot lamp lead to 1-3/4™ and
place 1-1/2" of sleeving gver 1t. Now con-
nect this lead to [ug 2 of econtrol F (NS).

() Conaect the free end of the wire conang
from switch lug ¥BS to the EXT.SYNC.soldey
lug (8-1).

{ ”fc onnect the free end of the wire coming from
switch Tug FA2 to the EXT. CAP. solder lug

B-1)

(*) Connect the free end of the wire comung
from gwitch lup FB4 to lug 2 of the hori-
zontal trimmer {3-3).

oupt horizomtal switch H on ihe fromt

anel with a control lockwasher, control

lat washer and a control nut,

B

(f

o

(% C-13. Connect a ,1 ufd 660 V eapacitor from
switch lup HA3 (N8} to HAT (8-1). Orment as
shown and use gleeving on each lead,

{ V)/Cnunect the free end of the wire comngfrom
the HORIZ. IK. acidey lug to switch lug
HAS (S-2).

-



Page 17

(A Connect the freeand of the wire coming from
Iug 2 of the horzontal trimmer to switeh lug
HB4 (-1},

{ 4 Counect the freg end of the wire commg from
gwitch g HB2 to lug 4 of the horizonta)
trimmer {8-5),

(/3/ Connect the free end of the wire coming
from awiteh lug HBE to lug 1 of the hori-
zoutal trimmer (S-4),

{* ) Connect the free end of the wire comumg
from swirch lug FB3 io switch lug HALZ2

{8-1),

(‘/;p/ Cut the lead &t the unbanded end of the ,2
ufd 200 V capacitor te 1-3/4" and place
1-1/3" of sleeving over it, Comneet thus
Jead to switeh lug FA2 (3-3).

{ 7) Cut the other lead of this 2 pfd capacitor
to 1-1/2, Place 1-1/4" of sleeving over
the lead and comnect it to lux 3 of control
H (NS).

-
{ ./} Install vertical switch ¥ oo the front panel
with a contro]l lockwnsher, controb flat
washer and eonrol nut,

() Comeet the free end of the wire coming
from lug 1 of the vertical trimmer to
switch lug VB4 (8-2).

(V{Connect the free end of the wire commg
from the VERT, IN, soider lug &6 switch
lug VA3 (NS},

(/{ C1, Connect a,1 uid 800 V capacitor from
gwitch Jug VAL (S-2) 1o vaAl2 {B-1). Orient
az shown 2nd use sleeving on each lead,

{ “} Counect the free epd of the Wire coming
from switch lug VB2 to 1ug 2 of the vertical

{/j/ Connect the free end of the ware coming
from switch lug VB2 to Jug 3 of the vertjeal
trimmer (8-5hL

¢
(*) Conne¢{ 2 wire from Jug 4 of the vertical
{rimmer (NS) to GND,jug G2, Solder thls
counection and solder the control zolder
lug (from ander coptrol D} to lug 2 at the
aame time,

(Y Connect a wire from uz 4 of the vertieal
trimmer (NS) to the solder lug under the
trimmer mulntmg Screw near lug 4 (N3),

(v) Connect a ware from this same solder Jug
(8~2) to lug 3 of control V (8-1),

{ ) Connect a 1-1/2" wire to lug 4 of the
vertical trimmer (8-5), Do not connect the
other end,

() Commect a ware from g 3 of the horizontal
trimmer (N8} to GND, lug E2, Solder this
counection and golder the control sopder lug
{from under control C) to Iug 2 at the same
time,

(")/ Counect a wire from lug 3 of the horizontal

rrimmar .I"I\TE!‘I +n 'l'hn RnlAsr 11 [T T [T | N
nnnnnnnnn T4 i, [ LRI S L Tr J.I.LE Ulider Lo

trimmer mmmtmg acrew near lug 3 (N3

{Aaunect a wire from this same solder lug
(5-2) to lug 3 of cantro] H (8- =23,

(")/Cnunect a 1-1/2" wire {0 lug 3 of the
harjzontal trimmer {3-5), Do not comnect
the pther end,

(/) Place a smal! black Enob on each of the
followmg conirpla and tighten the set-
screws: VERT, CEN,, HOR, CEN,, FOCUS,
and INTENSBITY,

(’{ Install a large black knob on the outside
ghaft of the VERTICAL switch, HORFZOWN-
TAL switch and FREQUENCY switch, Now
tzghten each setgcrew sothatit posts against
the fNat gpot on its shaft. Do nof overtiehten,

{\/{Insta.l}_ a small red kEnoh op the maide
shaft of each of thess same three switches
and tighten the setserews,

(1/}[nstall red bindmg post capa op the VERT,
and HOR. bindmg posts.

i

{

{ ¥) Install black bindmp post paps on the re-
maining bindmg posts,
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CHABSIS PARTS MOUNTING

HRefer to Fimure 7T for the following stepa,

(+} Locate the chageis, urient as shown, and
iustall the four 5/16" rubber grommets
AA, BB, CC and DD, See¢ Figure 7.

{L"’; Instaji the remawming fonr 5/16" rubber
gromanets in the four holes in the wvpper
chassia apron,

NOTE: Be sore that the hlank spaces i atl
tube 3socketg face in the directions shown in
Figure T,

{ -5 Mount T-pin tube sockets V9, ¥i0, and V11.
Use 3-48 x 1/3" screws, #3x7/32" spacers,
#3 lockwashers and 3-48 nuts as showm in
Detail TA. Terminal strips are not used
on theze sockets, (This same hardware ilne-
up will he uged to mount alltenof the chag=
glg tube sockets,)

{ “7 Mouni 8-pinfube sockels V2 and V6 and bhe
small 3-lug ferminal strips ¥ and P. Use
iwo #3 1ochkwashers with cachierminai strip

as shown in Detal]l TA.

(=) Mount 9-mn tube sockets V1 and ¥b, alung
with the small 3-lug terminal strips L and
M,

{ % Mount 9-pin tube sockets V3 and V4, along
wath gmall terminal strips J and K,

( f]ft:‘ut off the end of each lug of a S-pin
tube socket ag shown mDetall 7B, Now mount
thiz zocket, V12, as shown wm Filgure 7.
( 5 RS, Mount a 10 XQ linear tah mountmeg
control (#10-.57) at RE with the juga facing
through the tap of the chassis, See Detail
TC.

'
[ ) RE7, Mount the pther 10 K2 linear tah

i mrmwm L ® i mom_a _d fiE L EMPLY A TRAPR el
[DLIWUTITLE WOEIEOL FAV=-27) <L i L INe

Jamée manner,

F%0 MHUT—

HF LOCKWASHER -
FLUG MIMIATURE
TEAMINAL STREP-,

A48 HUT @

L l
LRCRVWASHER

T=PIH WhAFER
BOCKET___

N i i
2-48% FFHMS &

SCREY :
&

CLW LUGS OFF BLTWEEN
FIRST AMD SECTMD HELE

“PUSH

Detail T4

‘TaB FLAT
ACAINST
CHASSIS

Detanl TC
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Eefer to Figure 8 for the next step,

{Fi'}' Install the CRtube shield onthe rear chassis
apron with 8-32 x 3/8'" screws, #8 lock-
washere 2nd 6-32 nuta as shown, Insert
the tube clamp portion through the large
hole in the zpron, Do not completelytighten
the acrews yet,

HEAR SUPPORT BRACKET PARTS MOUNTING

Re;ér to Figure 9 for the following steps,

!
f"‘f\ et o
L e

dxaldudiv &

1 2 e rrewmnma ot 1m tha haln
EF A LI & ok AR AT ddd WA TELTAREE

below the position where termumnal strip
will be mounted,

[/I ) Bount 3-lur terminal strip @ using a6-32x
3/8" screw, #6 lockwashers and a 6-32 nut,
Tge z lockwasher both above and below the
termmal strip mounimg foct, See Detzjl OA,

( ) Mount T-lug terminal strip R with 6-32 x
3/8'" screws, #6 lockwashers and 8-32 nuts,

SUPPORT BRACHET
20— 3ET

Fimure 9

% B-32 NUT
(S & LOCKWASHER

& o

s=-33 I?

BHIAS,

Detail 9A

i

/
{ %) Mount fube socket V& with 3-48 x 5/16"
screws, #3 lockwashers and 3-48 unts,

|
{ 9 Mount two speednuts on the rear chassis
flange,

—
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REAR SUPTORT BRACKET AND TRANSFORMER
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632d L7 SCACW

CAFACITOR
NG

REAR BAWEL
SUPPOAT BAMSHET
208 -M3ZT

P B LOCKWESHER
G122 HUT

TRANSFORMER

{ } Place 1/2" grommets 1 tha twelarge round
holes {n the transformer bracket,

{ ) Mount two speednuts on the rear {lange
of the {ransformer hracket, CR tube shield,

BRACKET 204 Ma2s

{ ) Mount e trang{ormer bracket on the rear
chaseis apron, Use three B6-32 x 3/8"

gerews, #8 lockwashers znd 6-32 nnts,

Refer to Figure 10 for the following steps, { ) Mount the rear panel support bracket, Note
that the two mounting screws alsofagten the
capacitor mounting wafers, Fastey the two
capacitor mounting wafers in position atihe

game time the rear support bracket 1s

{ )} Place the 3/4" grommet in the large oval mourmted,
hole in the transformer hracket,

{ ) Install the remaining 1/2" grommet in its
mounting hole 1n the chassis 2pron ahove the
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Refer to Figure 11 {or the next step.

{ )} Fasten the front papel assembly to the
chassia assembly as shown in Figure 11,
Use four §-32 x 3/8" Berews, two on each
gide, Insert them through the panel support
brackets and throuwgh the sides of the chas-
515, Secure wWith 48 Jockwasbera and nuts,

D¢ not fasten the CR tube shield to the feont
panel unti) the CR tube 13 installed,

P =
A i ‘:!-.s |
- -1
CHASS'S ASSEMELy - %ﬁj o & LOCHWAEHER
c

=32 MUT F
11

CHASSIS WIRING : 1gure
Refer to Figure 12 {fold=out irom Page 23)
for the following ateps.
Connect each of the following wires comung from
the front panel to iia connection potnt on the
chassis. Route the wires close to the chassis as
shown.
CONNECT THE WIRE COMING FROM TO THE LOWER HOLE IN
(%) BB g 1 of terminal strip K (NS)
/) Log 2 of control C lug 2 of ¥5 (NS}
{ } Lug 1 of términal strip E lug 1 of ¥3 (NS)

{(:+ ) Lug 8 of horz. frimmer
{?} FALQ0 (the long wnre)
(¥).FAlLl (the long wire)

{ ~} FB2

{ 1} Connect the center conductor of the shislded
cable comung from VBLE tolug ! of terminal
strip ¥ (NS).

lug 2 of terminal sirip K (N3)

oz 1 of terminal strp L (NS)
lug 8 of V3 (3-1)

g 1 of terminal strip N (NS)

( ¥) Connect the outer conductor {(shueld) of the
shielded cable to lug 2 of terminal strip J
(ns).



e I]BA TROM

CONNECT TRE WIRE COMING FROM

(7 Lug 2 of contrel D
(-3 Lug 2 of control ¥
{" ) Lug 1 of control ¥
*{"{Lug ¢ aof wvert, trimmer ,
-
{-) Lug 2 of controt H
{ ) Log 1 of control H

*Thege connections are shown in Fipure 124,

{ } Comnect the wire from gwitch lug Fag
to fug 7 of V3 (NS).

The wire from FBS and the two short wires
Irom FAI11 and FAI0 will pot be connected
until Jater.

FILAMENT WIRING

L N B SN &N & 2

Refer to Figure 12 {fold-ont from Page 23) for
the following steps,

Connect a hookup wire between each of the
Iollowivg ternmnals, Route each wire ag showm
m Figure 12,

i

ik iR
r

Lug 9 of V2 (NS)
i {NS)_
. () Lug § of V8 (3-3]

) Lug 5 of V5 (8-2)

s
8
T e e
.
e
[=
s
o
23
]
=]

=
-

!

.;1 e [-/} Lug 9 of V2 {N8)
15 ".} Lup 5 of V1 {5“2}
=37} Lug 8 of ¥4 (8-2)

..ﬁ:'»;.'["] Lug 4 of ¥12 (NS}

F{.";{ F’{ Lug 4 of V4 {8-3)
f’_.-.{"/:lmg* 4 of V1 (8-2)
':_g_'_{ |'/} L}jg 5 oL vﬁ {5-2}
¥ (<) .Lug ¢ of V3 (NS)
ZL ) Log 9 of V3 (8-2)

M .

TO THE LOWER HOLE IV

lug 2 of ¥1 {NS)

lug 7 of V1 (8-1)

lug 2 of contral RE (NS

through lug 2 of terminal strip
J {NB) to lug 9 of V12 (3-1)

lug 7 of ¥5 {S-1)

lug 2 of control R3T (NS)

CONNECT A WIRE FROM THE LOWER HOLEIN TO THE 1LOWER HOLE IN
CRgs

lur 8 of V8 (NS)

lug 3 of V10 {5-1)

lug 5 of V5 (NS)

through tug 4 (NS) to tug 5 (S-1) of
¥3, now solder lug 4 (3-2)

g 5 of V1 (NS)

lag 8 of V4 (NS5)

lug § of V12 (8-1)

threugh tug 4 (NS) to tug 5 {5-1) of
Vi

g 4 of V1 (NS)

through lug 5 (NS) to lug 4 of V2 {H3)
through lug 4 (NS} to lug 5 (NS) of
VE, now solder lug 4 (-2

lug 4 of V2 (8-2)

lug 4 of V5 (5-1)

tug 4 of V12 {3-2)
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GROUND BUS WIRING

Refer io Figure 124 for the following steps,

CONNECT A WIRE FROM

}'(;J Lug 2 of termminal strip J (N5)
) Lug 2 of terminal strip K (MN5)

d,} Lug 2 of terminal stpip L (NS}
} Lug 2 of termunal sirip M (N5)
/)f Lug 2 of terminal sirip P (NS)
} Lug 7 of V5 (5.1)

{
{
- {x’/} Lug 0 of V5 (S-1)
-
(

POINT TC POINT CHASSIS WIRING

Refer to Figure 124 for the following steps,
CONNECT A WIRE FROM

} Lug 3 of terminal atyip D (NS)
ug 3 of terminal atrip P (NS)
ug 1 of terminal strip P (NS)

[l

of termmal gtrip L (NS}
of V12 (8-2)

uf terminal atpip L (WS}
of

of

==

rEl =l ]
=L

V3 (NS)

V3 (8-2)
of V12 (5-1)
Lug @ of V12 {5-1)

Py CEr
REs &

3
7
3

, —
HEATHKIT I]:::A;s-rnnm

TO THE

»q

LOWER HOLE TN

lug 2 of terminal strip L (NS)
through lug 2 of terminal strip L (N3)
to lug 9 of V1 (S.1)

lug 2 of terminal strip K (NS)

lug 2 of terminal strip M (NS)
lug 2 of termioal strip P (NS)
lug 2 of terminal strip N {(N5)
lug 2 of tepmmal strip P (NE)

TO

lug 3 of termanal strp N (NS)

lug 6 of ¥3 (§-1)

through lug 3 of terminal strip L {NS)
to lug 6 of V12 f8-1)

ug 1 of V12 {NS}

lug 3 of terminal gtrip J (NS)

Mg 1 of V3 (NS)

lug 3 of V4 (5-1
lug 8 of V4 (5-1
g 3 of RAT (N5)
lug 3 of RE (N3

Use the botiom holes only when malnng the
following coanections to lterounat atrip M.

{mlrf}' I L T -
A3 Twg t of terannal strip M (N3}, ... ..
Ir} Lug 1 of terminal strip M (M8, ... ..

FILTER CAPACITOR MOUNTING

Refer to Figure 13 for the following steps,

lug 1 of terminal sirip M (NS)
lug 3 of terminal strip M (N5)
lug 1 of terminal strip L (NS)

I HOTE usbrmch (0, 5,0] KEXY To Lus
2. DRIENT THEW ACCURDINGC TO PICTARAL

.-- -

{ )} Mount capacitor 5 (#25-109) by mserting
the four outside lugs through the slota of
the metal capacitor monnting waler, See
Detail 134, Fasten the capacitor by twisting
each of the four mutg)de g3 approdimately
1/4 turn,

{ Y Mount capacilor T (F25-108) onthephenaolic
wafer 1n the same manper,

i
\M/

a '"55'*"' SAPACITOR 50 SWALL 4 |MPORTANT: PLSH Capatitom

LUGS FROJECT

waFEn

SLATS

THRIVGH

BADY FISwi_ ¥ AGAINST WALFER
WHILE TWISTING LUGS
APPROXIWATELT 15" Suay

Detail 134

]
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l CHASZIR TO POWER SUPPLY WIRING

Refer to Figures 12A and 13 for the followlng
l 8teps,
Each of ihe ioilowing wires is first connecied
to a lug on the chassig {use the lower hole of
I each iug), then 1t 13 routed around the rear
corner of the chassis near V10 and up through
grommet EE fo a lug in the power sugply
gection, For each of these steps, refer first
B o Figure 124 ior the chasss connection, then
to Figure 13 for the power supply conmection,
. -
l *{_¥ Connect a wire from lug 2 of terminal strip
P (NS) to lug 5 of capacitor 8 {NS),

b

R
b {.} Connect 2 ware from lug 7 of V10 {S.1) to
I lug 2 of capacitor S (NS).

e
23
l' <) Jf'ﬁ’onnect a wire from lug § of VO (3-1] to (ugp
/‘?/of termirnal strip R {NS),

b %) Couneet 2 wire from lug 1 of terminal strip
| P (NS) to lug 1 of espaclior 8 (8-1).

IS
! ¢ { ) Connect a wire from lug 3 of terminal atrip
{NS) to lug 3 of capacitor 5 (NS).

e

-

tﬁ“i Gounect & wire from lug 5 of V11 (8-1) to
H..';

1
ilug,z of terminal strip R (NS),
2% ) Connect a wire from lug 3 of termmal strip
! M (NS} to lug 4 of capacitor T (NS)

{/(Strip each end of an 18" length of high volt=
! age insulated wire, Conneet one end of this
wire to ug 7 of V4 (N5),

{/J/Ruute this wire across the chassesas shown

! m Figure 12 and up through gromunet EE to

the power supply sechion, Ingert the rest of

- the lead through grommet FF, below termi=

! nal strip @ and leave it disconnected until
later,

! DEFLECTION PLATE LE

{ {S‘I:r‘]:p each end of an 87 hgh voltage jn-

sulated wire. Connect this wire to lug B

! of V2 (NB). Route the other end up through

grommet AA to he connected later, See
Figure 124,

y{ Strip each end of an B high voltage insu-

Iated wire, Connect this wire o lug 1 of V2
{NS). Route the other end of the wire up
/th:rcrugh grommet BB to be connected later,

(<) Strip each end of a 9" length of tugh voltage

fnsulated wire., Couneet this wire tolug 8
of VB (NS). Route the other end of the wire
up through promimet QC to be convectsd
ater,

A ) Strip each end of a 9" high voitage insulated

wire, Connect this ware to lug L of V6 (NS),
Route the other end of the wire up through
grommet DD to be connected Iater,

POWER SUPPLY WIRING
Refﬁr to Figure 13 for the following atepa,

{ ) Connect a wire from lug 3 of capacitor 8

/[NS} o lug 5 of termmal atrp R (NS).
Zee Fipure 13,

{ } Connect & wire from lug 4 of capacitor B

/s

e
)

{NS) to lug 8 of terminal strip R [NS).

Counect a wire from lug 2 of capacitor T
(NS) to lug 1 of terminal strip R (NS),
s

{ ) Commect a wire from lug 1 of capacitor T

()

(NB) to lug 3 of terminal strip R (NS).

Connect 2 wire from lug 3 of capaciler T
(S-1) to the closest mounting lug of capac-
tior S (8-1).

{ )} Commect a wire from lug § of capacitor

5 (NS) to lug 2 of terminal strnip @ (Ng).

{ ) Btrip each end of 2 4-1/4" wire, Coonnot

{)

()}

{}

one end of the wire to lug 2 of terminal
strip Q (NS). Inserl the other end of the
wire through grommet FF. Leave thig epd
free,

Strip each end of 2 7" wire and connect ohe

R . [

end to lug 2 of terminal strip § {8-3), The
other end of the wire will be connected
later,

Birip each end of a 3" wire end connect
e end to lug § of terrunal strip R (NS),
Leave the other end fres,

Connect a length of high voltage inaulated
wire betWeen [ug 3 of fertninal strip Q (N3)
and lug ¢ of tube socket VA (8-11.
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Detail 14A

{7 Srip each end of a4 9" hieh voliage insu-
lated wire, Connect ohe end of fhis wire
to Ing 1 of termumal strip @ (NS) and
route the gther end through grominet FF,

{ %’EZG, Cut the lead af the anbanded =nd of a
.1 pfd 1200 ¥V DC capacitor to 2 and place
1-1/3" of sleeving over i, Insert this lead

through grommet FF from the other gide

AFL AL KA A LA FEERITI LW Ju R

terminal strip @ (N8), The hody of the ca-
pacitor shonld be toward the front as it
appearg in Fipure 14, Do not fasten the
other lead.

{f’}ﬁl, Place 1.3/4" of aleeving over the lead
from the unhanded end of the remaimng
A opid 1200 ¥ BC capacitor, Ingerythis lead
through prommet FF from the othey side of
the bracket end connect it fo lug 2 of teyminal
strip Q (N5), Place the hody o the capacitor
as it appeaps 1 Figure 14, Do not connect
the gther lead.

j/‘)/I{EB. Connect & 1 megohm (hrown-hireck-
preen) resistor hetween lug 1 (5-3) and lug
3 (8-3) of terminal sirip Q.

{<7 Coanect the silicon rectilier between lug 3
{5-2} and lug 4 (N8) of terminal strip R.
Make sure that the red (+) end is eon-
nected to lug 3,

¥ Moont the power transformer on the trans-
former bracket with 8-32 x 3/8“ gcrews,
#8§ Ilockwashers and B-32 muts, Ingert the
Hue, yellow and red-yellowleads up thrungh
the groounet inte the power supply section,
Insert the brown, black and green-yellow
leads up through the 1/2" gromumet un the
other sude of thy teansformer hracket,

CAZENM FLASTIR
G0 SCAEEN

[ GRETIELLE

- | GFRCERS

i E:._.-.{r aacxf SOFEWS
A0

o
akacf gy 0 AE FLUSH WITH
FRANMT SUAMRRCD OF GRATICLLE

INSTALLING TEE CR TUBE

Refer to Fipure 14A and 4B for the followang
sleps,

) Trim end install the cughiun strip on the
inside of the clamp at the rear of the CR
tube zhield ag shown in Detatl 148,

EATTTT‘IHIT- Canmatillsy cemme bha mm b anninen
Tl £ ke . il il Y WEAWERE HLT iR LR L™

ing the 3RP1 cathode ray tube, Handle the tube
with reasornhle cantion, ginee it hasbeen gty
evacuated, Should the envelape bg broken, the
resulting 1mplosion could spray the area with
shattered plass with possaibly serioug conge-
tpences, Avodd handling the tube while wearing
diamond riugs which might scratch the glass,
Do noi sirikg the envelope with toole and do
not sobrect if +o tmpact or shock,

{,/} Slide the CR iube into the CR tuhe sheld
Trom the frunt panel Az thebase afthe tube
ptoerges Irom the clamp, mstall the CR
tuhe socket, Align the front of the tuba with
the panel, usmg a straight edge as shown
+Pm 1 of the CR tube socket should be io-

4 ward the top of the panel,

/} Install 5 6-32 x 5/8" Bopew m the hibe
base clamp end gecure with a #8 lock-
‘washer and 6-32 mut, DO NOT overtighten,

’

{ ) Dalug B-32 = 5/8" screws, wstall the
hezel, green grid screen end praticuls
un the front panel aa shown in Detail 14A.
Fasten the CR tube shield to the front
pang]l with these same 6-32 x 5 /8" screws.
Now po baek end tighten the four screws
that monnt the CR fuhe ghield to the rear
chassgis apron,

]
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WIRING THE CE TUEE S0CKET

Referxto Frpure 14 for the following steps,

-~
f ~Y Tnatall #6 aclder lug W with 4 6-32 x Ef an
screw and a 6-32 nut,

Connect the wire comdng through prommet
FF {rom lug 2 of ferminat strip @) to
solder jug W (NS,

} Connect the free lead of capacitor C20
{,1 pfd 1200 V) to solder lug W {NS), Route
the long wire coming from pgrommet FF
behind C20 before fagtening the capacitor
laad,

% Cut the green-yellow transformer lead to
length and gtrip 1/4" of ingulatjon from the
end, Connect this lead to solder lug W (INS),

/(/} Connect thefree Yeadof capacitor C21 {1 pid
120D V) to solder lug W (3-4}.

NOTE: All of the wirea connected to the CR tube
sotket {except reszstor, capacitor, or trans-
former leads) will pe high voltage mnsulated wire.

(ffl Strip each end of a 5 high voltage insulated
wire, Connect cne end to lug & of the CR
tube socket (3-1). Leave the other end dis-
connecied and routed through the Iarge open-
ing into the power supply section,

{e”(lnsert the wire commg from chasgls grom-
met DD through 5/16" grommet #1. Con-
nect thig wire to lug 9 of the CR tuhe socket
(5-1).

( + Ingert the wire coming from chasgisgrom-
met CC through 5/16" grommet #2. Con-
nect this wire to lug 10 of the CR tube
socket (S-1).

{ ) Insert the wire coming from chassis grom-

! met BB through 5/15" grommet #3, Connect
this wire to tug 7 of the CR tube socket
/'.{S'lls

! } nsert the wire coming from chasesis grom-
met AA through 5/16" grommet #4. Con-
ngct this wire to fug & of the CR tube socket

! (5-1).
n
n
Y

{~) Connect the shorier wire coming from
gromimet FF to lug 5 of the CH tube socket

(9.

-

( YR52, Comnect 2 100 K9 (bpown-black-
vellow) resistor from lug 1 (NS) telug 2 {3-1)
aof the CR tube socket.

e

L/j Connect the longer wire coming from
grommet FF to lug 1 of the CR tube
aocket (NS).

;/} Ct8, Connect a ,01 ufd 1600 V capaclior
from lug 3 (NS) to lug 5 (3-2) of the CR
tube socket,

{/II} R53, Connect a 1 megohm (browm-hlack-
green) resistor from lug 11 (NS) to lug 3
(S-2) of the CH tube socket.

( !;’,1 Strip each end of an 11" hiph woltage ingu-
lated wire, Connect cne end of thig wire to
lug 3 of control A on the front panel (5-1).

~
1 “) Route the other end of this wire through
grommet G end connect 1t to lug 11 of the
CR tube socket (3-2).

——
St

Strip each end of an 11-1/2" high voltape
insulaled wire, Connect one end of thig wire
to lug 2 of contro] Bon the tront panel (8-1).

{/} Route the other end of this wire through
grominet GG to lug 4 of the CH hihe socket
(s-11.

( ) Strip each end of an 11" hlgh voltage insu-
lated wire, Connect one end of thas wire to
lug 1 of oontrol A (8-1),

{ ) Route the other end of this wire throngh
grommet GG to lug L of the CR tube socket

RGN

o +
[ ] Twst two 20" lengtha of hookup wire to-
gether fighfly and cut the pair toa length
of 18", Conhecteach wire atone end of this
pair toa swiich lug on the rear of control
A. Solder each of these connections.
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{ ) Route this twisted pstr through gromnet
GG and down across the botiom of the trana- lug 1 of the CR tube {8-4),

L

S

former bracket to the rear as shown m
Flgure 14, The cther end of this twisted
palr will be counected later,

have been soldered.

Figure 15

{ ) Connect the other brown transformer leadto

All twelve lugs of the CR tube socket should now

E.

J Ly ~ o o ] — I — I I I - - -
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POWER SUPPLY CONNECTIONS

See Figure 15 for the following steps,

{ ) Cut the red-vellow tranaformer lead to
length end comnect it to lug § of capacitor

B {5-3).

{ /] Twist the two yellow transformer leads to-
gether loosely, out off ithe excess lead
lengtha end connect one lead o lug 4 of tube
socket V& (5-1).

{ A Connect the other yellow transformer lead to
lug 6 of tube socket V& (5-1).

&y Cut off the excess lead and connect a blue
transformer lead to lug 4 of teromnal sirlp
R (52},

{"i Cut off the excess lead end connect the other
' hlue transformer lead to lup 4 of capacitor
T (8-2).

;/}’Rﬁl, Connect a 2000 £ 10 wnd remsior
Irom lug 8 of termunal strip R (5-2) to lug 3
of capacitor 5 (3=3h

{ ) RBO, Connect a 2000 2 10 9¥nit resistor
Irom lug 7 of tervunal sirlp R (8-2)to Jup 4
of eapacttor § (S-2).

{ /{ RE2, Ceonpect a 330 O 7 watt resistor from
lug 5 of terminal strip R {5-3) to lug 2 of
capacitor 8§ {§-2).

s

{ } R64, Connect a T00 2 7 wntt resistor from
lug 2 of terminal strip R (8-2) to lug 2 of
gapacltor T (5-2},

{ ) R85, Connect a T00 @ 7 wnit resistor from

lug 1 of termmal strip R (S-2} to Jug 1 of
sapacitor T (§-2),

Al powsr supply connections should now have
been soldered,

FINAL CHASSES WIRING

Refor to Figure 16 for the rallowing stepa, The
photograph on the rear of the gchematic may
also prove helpful,

{ ) Twist the two preen power transiormer
leads together logsely end route them, as

shown, to tube sccket V2, Cut one of the
leads to the proper length and connect it
to lug 5 of V2 (8-3),

{ y Cuat the other green fransformer leads io
lepgth and commect it to lug 9 of tube
agcket V2 {3-3}

{ } Twist the two red power transformer leads
together loosely and route them, as shown,
to tuhe sgoket V10, Cuf one lead to length
and conmect it to lug 1 of V10 {S-1}.

( ] Cut the c¢ther red transiormer lead to
length and comnect to lug & of tube socket
V18 (8-1},

WOTE: Place eachof thefollpwing compouenta as
they appear m Flgure 16,

{ /3 Connect a length of bare wire from Ing 1
(3-10 to lug T [NS8) of tube aocket V4,

{J/} HZ4, Connect 2 10 KR (brown-black-orange}
J' 1/2 watt resistor from lug 7 of tube socket
V4 (S-3} to lug 3 of terminal strip J (W3),

!
{f ) R28, Conneat 2 15 KO (brown-gresn-orange)
' 1/2 wnii resistor from lug 6 of tube socket
¥4 (NS) to lug 3 of ternunal strlp J (5-3).

{ ) €12, Connect 2,1 pid 200 ¥ capacitor from
Iug 2 (NS} to ing 6 {5-2} of tube socket V4.
Place ag shown end use gleeving an the
longer lead,

{ ) Hl, Copnect a 100 £ (brown-black-brownt
resistor from lug 7 of tube socket V12 (8-1;
to tug t of terminal strap J (S-2), Place the
body of thls resistor between lug 8 and the
terminal strip 2z shown in Firure 18,

NOTE: The area below tube socket ¥12 1s pur-
posely being kept free of leads and components,
Thls is ecause a control, RE8, will be mounted
at that position later,

{ ) R2§, Conneet a]00 KR (brown-hlack-yellow)
realgtor from jug 2 of fube socket V4 (NS} to
lug 2 of terminal strip J {5-5).

( } R22. Plage 1-1/4" of sleeving over one
lead of a @ megohm {(brown-black-green}
reslator, Connect this lead to iug 2 of tuke
accket V4 (5-3), Use slecving end connect
the other lead of this reslstor to gwitch lug
¥FAY of front panel awiteh F {8_1),
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L,
HEATHKIT

e
{ } R24., Connect a 100 2 {n own-black-brown)
resistor from lug 2 of tube socket V12 (5-1)
to Ing 1 of termnal strip K (8-2). Flace the

Tam das - F & e T A e L T T T

Bl ihe Tesisiorn &5 EhOWL

{/f} BEB, Comnect a 1 megohm (hrown-black-

green) resistor from lug 2 of tube sockst
V3 (NS} 1o lue 2 of terminal strip K (8.4,

{ ) B23, Connect 2 130 £ {brown-black-brown)
resistor fzom lug 2 of tube socket V3 {3-2)
to jug 2 of termipal strip K INS),

NOTE: Becayse of thelr pelatively large s1z2e 1t
15 recommended thal you do oot wrap the leads
of the 1 wntt and 2 wnit resistors arouwnd the
lugs they connect to, Merely lay the lead against
a8 termanal lug, or through the hole of a fube
socket Iug and solder.

/{'{Elﬁ. Route one lead of a 10KQ (brown-
black-orange) 2 watt resistor through lug 8
(NS) to lug 3 {3-1) of tube socket V2, Now
EﬁldEr lnl.lrg ] {S-ZJ .ITI"'CE the I.Epih'-lt\_]_ a5
shown and congecd the other lead to lug 2
of termunal strip N (NS).

{/f R20, Comnect a 22 KO (red-red-orange)

7 2 wnit resistor from lug 1 of tube socket
V2 (5-21 ta g 3 of terminad strap N (NG1,
Place the resistor body as shiown,

{ /j/R'i-}. Connect 2 220082 {red-red-red) resistor
irom Yug 1 of terminal strip ¥ (NS} 1o lug 1
of termanal! strip P (N3)-

{ Y R4S, Route one lead of a 10 KR {browa-
black-orange) 2 wait registoy through lug B
(NS) to lug 3 {3-1) of tube sucket VE. Now
solder lug 8 (S-2). Place the reaistor as
shown and route the other lead to lug 2
of teromanal strip P {8-5).

oanect a 22 KG {"

tf: esxstc from lug 3ofte i

N3y to lug 1 of Bube sockei Y6 (9-2).

l:b

A
T

Fa
-
N x|

fa
i
F

{- i R7, Connect 2 10 K2 (brown-black-orange)
1 watt resistor from lug 1 of control RB
{S-l}l to luz 1 of terminal strip M (MNE)

w 335 Connect a 10 KR (brovn-black-orange )}
1 watt resistor from lug 1 of control R3T
(8-14 to lug 3 of termunal sirip M {NS).

-

{~¥ R17. Route one lead of a 15 KO (brown-
green-orange) 1 watt resisior through ugld
(N8) to lug B (8-1) of tube anckel V1. Now
solder Tug 3 {8-2). Cut the other lead to
length and conpeet it to lug 1 of termnal
strip L (8-~3)

,{4{2‘?. Cut one lead of a 6800 i2 (blue-gray-

redd 2 wnit restsior ic 4 lenmth of 1720,
Save the clipped off pertion, Connect the
short lead of the 6800 £ reaistor o lup 3
af tube socket VA (5-2). Place the resistor
a3 shown 2nd conbeet the other leadtolug 1
of terminal strip M (8-5),

-~
{ 3°Place the lead clipped off R27 betweepn iug 3
[3-1) and Ing 8 (NS) of tube soceket V5.

{ }/Rriﬁ_ Conneci a 15 KR (brown-green-orange)
L watt reglgtor teom fug 8 of tube socket V6
{5-2) 10 lug 3 of termpal strip M (S-40.
Place the body of the resistor as shown,

i Y RE, Conneci a 1000 Q& (hrown-black-red)
registor from lug 2 (5-2) to Ing 3 (8-2) of
contrel RB. This resistor will be sasier to
wngtall [rom above the chiaasis,

-~

{ ) R36, Connect 2 1000 & (brown-black-red)

resistor from lug 2 (8-2) to lug 5 (5-2) of
control R37, Thue resistor will be ensier
tu ingtall from above the chasgsis,

-
£
]

{ ) CiL Connect the 1.0 pfd 200 volt capacitor
irom log 3 termanad strip K (8-2) to
gwiteh lug FB10 (8-1),
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FOSTION COMFOMEMNTS BELOW
THISZ LINE

Datail 174

Refer to Figure 17 for the following steps. {/]’/ K10, Connect 2 20 K (red-black-orange)
regigtor from lug 6 of tube socket W1 (NS)
NOTE* All resistore in Figure 17 are wired to Jug 1 of terminal strip N (8-3), Solder
above the tube rockets, az shown m Detajl 17A, the bottom hole fipat.
This is done for the purpose of sumplifying the /{
wiring and eliminating the need for aleeving. /( R18, Conoect a 100 & (brown-black-hrown)
résigtor from lug 6 of tube socket V1(S8-2)
rd to lug 7 of tube socket V2 (8-1),
{ ) R63. Conpect 2 100 & (brovwn-black-brown)
registor from lug 1 of tube socket V11 ( } Clp the leads of a .02 pid dige capacitor

8-1) to lug 2 of termmal strip N (S-2), o 172", Wrap thege leads around the leads
Be sure and solder the bottom hole, of & 2200 3 (red-red-red} resistor as shown
m Detail 178, Now solder the leads at ench
( ) R59, Counect 2 100 & (brown-black-brown) end of the resistor,
regigtor from Jug 1 of tubs gocket ¥9 (5-1) T T
to lug 1 of terminal strip P (8-4). Solder e

the bottom hole first,

~

5 ;) B21, Connect a 22 K3 (red-red-crange)
2 wail resiator from lug 6 of tube sockst
V2 (8-2) to lug 3 of terminal sirip N
{5-3). Solder the bottom hole firat,
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{ ¥ B15 and CB. Connect thia ,02 pfd capzeitor
and 2200 {3 resistor combination from lug 2
of tube spcket V1 (B-2) to lug 2 of terminsl
strip L (8-5). Lay the capacitor body down
flat beinp careful that its leads do not toueh

y other leads op lugs,

{ 4 R16. Counect 2 100 € {brown-black-brown)
regjstor from lug 1 of tube socket V1 (N3)
to lug 2 of tube gocket V2 {8-1).

£} R1l, Connect a 22 EQ (red-red-orange)
registor from lug 1 of tube socket V1 (3-2) to
lug 3 of termunal strip L (NS).

{/]I R50, Comnect a2 22 EQ (red-red-orange)
2 watt reaistor from lug 6 of tube socket
V6 (5-2) to lug 3 of terminal strp P (8-5).
{Solder bottom hole first in each case,)

(4 R47. Counect a 100 @ [hrum-hlack-hruvm;
¢ registor from g 6 of tube Bocket V5 (N5
to Jug 7 of tube socket V6 (3-1).

{ } R39. Connect a 22 Kf (red-red-crange)
resistor from lug 6 of tube socket V5 (S-2)
to lug 3 of termanal strip L (3-6),

/( Clip the leads of = ,02 pfd disc capacitor

to 1/2", Wrap these leads around the [eads
of a 2200 Q (red-red-red} reswgtor m the
same manner as before, Solder the con-

nections,
/1344 al_'l_:(i Cl Bi Cg‘!\_r!_ﬂf"l‘ thia MM ufd Au“%imr

% 4 W RarAer pwds pLLE S

B
and 2200 & resistor combilnation from ug 2
of mbe sgcket VH (8-2) to lug 2 of terminal
strip M {5-3). Lay the capacitor body down
flat as before,

R4S, Cotnect a 100 & (brown-black-brown)
resistor from lug 2 of tube socket V6 (S-1)
to lug 1 of tube socket V5 (NS).

( ) R40. Connect a 22 K2 (red.red-orange)
resistor from Jug 1 of tube socket V3 (5-3)
to lug 1 of tube socket V5 (S-2),

Thie compietes the construction of the chagsis
section of your ID-10 Oscilloseope. Sinee the
compoRenuts arc rather closely spaced, it would
be well to check all somponents and conuections
carefully for mistakes, shorted wires or Door
solder jowls., AIl connections ob the chaseis
should be =olderad,

Em L [T [ ] [ ] ica—

. . -

g
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FRONT PaMEL

e
SURPPODRT
BRACKET

PRESS TABS
FiLAT

CONTROL

CHASSIS
BRACKET

Detail 164

CONTROL BRACKET WIRING

Refer to Figupe 18 for the following stepa,

{ ) RB6, Install the 100 K tab-mounting swaep
position control (#10-58] mn the control
bracket &3 shown wn Figure 184,

{ ) Loosen the four serews that hold the front
panel support bracketa to the chasss, 8lide
the zlotz of the control bracket under the nuts
and lockwashers as shown m Detail 18A,
Adjust the contpol bpacket flai wath the
bottom of the chassis, and then tighten the
four screws,

NOTE: Make sure thet no bare wires or lupa
exiend up t{o where they ¢ould be sborfed out
by touching the metal body of the control as
1t 18 pressed down.,

{ ) Connect the wire comung from switeh lug
FALl to lug 1 of the Sweep Position control
{S'l}r

{ ) Connect the ware coming from FBS to lug 2
of the Bweep Position control {3-1).

( ) Conneet the remamang 150 K¢ (brown-green-
yellow] resistor from lug 2 of control F
{5-2) to Iug 3 of the Sweep Position coniyol
(NS}

{ ) Comnect the 2-1/4" wire from switch lug
FALG 10 lug 3 of the Sweep Position control
{S'—Ej.
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REAR PANEL MOUNTING AND WIRING

Refer to Flgure 16 for the following stepu,
&

{-) R51, Mount the 500 K antigmatism control
{#10-60) on the Tear panel,

{ } Install the fuse holdeyr, See Detail 104,

{, ) Install the line cord, with the strafm pelief
’ insulator, as shown in Detail 198,

{ ) Mount 3-lug terrunat strip ¥ with 2 §-22 x
3/8" screw, two #6 Tockwashers and a 6-3%
nut_

('} Connect onn line cord lead to lug 2 of the
fuae holder (5-1}, Connect the othey line cord
tead to lug 3 of terminal strip V (N5),

Refer to Figure 20 for the folilowimng steps,

{ ) Install the rear pane! on the transformer
' bracket with 6-32 2 3/8" screws, #6 Jock-

HEATHEIT

QUTSI0E OF CHASTIS

! BShi LLMG UP AFTENR
HITaLLING FlEE

Detail 194

washers and 6-J2nuta. Leave the penel lean-
ing backwards, as shown in Figure 20, for
/jhe following wiring.

{7} Cut one of the black transformer leads to
}pngﬂ: and commect it to lug 1 of terminal
&trip ¥ (NS},

{ ) Cut the other black transformer lead to

length and connect 1t to g [ of the fuse
holder {8-13,

{ ) Locate the two wires of the twisted pair of
wires from the front panel, Conbect one wire
to lug 1 (3-2) and the other wire to lug 3

{S-2) of terminat strip V.
.

{ ) Connect the wire comiug from lug 2 of
terminal strip Q to lug | of controtW (5-1).

( ) Connect thehigh voitage msulated wire gom-
ing froem lug B of the CR tube socket to lug 2
. of control W (5-1),

~ [ ) Connect the wire coming from lug5 of termi-

oal Btrip R to lug 3 of contprol W fe-11,
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—
TRANSPORMER
BRACKET

Figure 20

1
{ .+ Fagten the rear panel tothe supportbracket This completes all of the wiring operations in the
with §-32 x 3/8" screws, Tighten the two assembly of vour 10-10 Oscillogeope, Cheek all
“hinge'' screwn, connections and see the lead dress isas shown in
the wiring figures, Do not attempt to operate it
{ } Referring to Figure 21, prepare the two (one until von have gone through the Iollowing TEST
red and one black) test leads as shown., AND ADJUSTMENT section,

AN

ALLIGATOR <cLIp

SoLBER HERE

E_i-r-r-_i-_i------l
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Figure 23
TEST AND ADJUSTMENT

Preliminary Adjustments

{ ) Refer to the tuhe location Flgure 28 and
ingtall the tubes, Also insatall one of the
fuses m the fuse holder,

IMDORTANT WARNING: TTUBES CAN BE DAM.
AGED WHEN INSTALLING THEM IN THEIR
SOCKETS. THEREFCRE, USE EXTREME CARE
WHEN INSTALLING TUBES AS WE DO NOT
GUARANTEE OR REPLACE TUBES BROKEN
DURING HANDLING OR INSTALLATION,

NQOTE: Figure 23 shows tube nd adjustment
conirol locations,

{ ) Set the controls and switchea as follows:

VERTECAL and HORIZONTAL
gain eontyola, . _

YERTICAL 2nd HORIZONTAL

attennstor gwitches, . .. .. AC 0100

FREQUENCY awitch, ., . Horizontal
Input
Fine FREQUENCY
coptrol, . .......... . Ml COW
All other controls and Middle of
adjustmenta. ... ... e aamaa range

{ } Plug the unit mtc 2 source of 105-125 volt
50/60 cycles AC only, and allow 5 minutes

fﬂr WA Dvn. MNate thpl.. WiEh DOWST is .l.u,!ul:u

to the unit, the voltage regulator tubes {V9
and V11) should glow with 2 purplish or
grange light inzide the tmbe elements. Thia
is a normal condition, Alse, the pilot lipht
will normally not Heht Tor i0 to 15 seconds,
During thin warmup time, advance the IN-
TENSITY comtrol full clockwise and care-
tully adjust the centering controls unatil 2
gpot appeara on the tube face, ¥ difficulty
ia encountered in centering the spot, con-
nect a voltmeter between the chagsis and
12BH? plaies {V8 and V2}. When D voltage
reading is the same on both plates (adjust
with centering control) spat willbe centered.

t

-~ —

1 i
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NOTE: H this, or any of the following steps, do
oot have the proper effect, turn the unnit OFF

v maadiaotaly and rafoaen b dhas TR O AST ST TITT
AINIFG ey il DGADT 0F LG A8 s 340 LAl =

FICULTY secHon on Page 40,

Astipmalism Control

{ ) As soon 23 the spot hag been located, po-
pition it in ihe center of the tube face, and
reduce the INTEWSITY control unéil it is
just wisible, Carefully adjust the FOCTUS
and astipmalism econtrgls in conjunction
with each other to obtain the smallest pos-
gible spot, The astipmatism control is lo-
cated on the rear panel bracket,

Yertical DC Balence

{ ) Turo the VERTICAL pan cantrol (redknob)
slowly clockwise and see if it moves the
gpot, T it does, rehirn the spot to the
original location with the Vertical DC Bal-
ance control. Rotate the VERTICAL gain
control fpom minimum o maximum x few
times io be Bure no further change in spot
posilion oceurs,

Horizontal DC Balance

{ ) Now turn the HORIZONTAL gain contraol
{red kmob) clockwise end see i the spot
moves horizontally, ¥ it does, return the
gpot to its original loecabion with the hori-
zontsl DO halance control. Turn the HORI-
ZONTAL gain conirol hack end forth a few
times, as in the previonn step,to besure no
further change In spot position oecurs.

Sweep Pogitioning Contrel

{ ) Sat the FREQUENCY switch o the 5-50 posi-
tion, Slowly advance the HORIZONTAL
gain eootrel {red knoh) and observe the
trace. B will probably shift to cne side as
it becomes @ abort line, Slowly adjust the
Sweep Posibopmg control. When this fs
properly adjusted, edvancing the HORIZON-
TAL gain control should expand the dot, a+
the same speed, in both directions,

Now switch the HORIZONTAL Attennotor
to AC X10 position, and check the adjust-
mant, Thig line will be much longer and the
adjusliment more critical, Slightly reedjust
the Sweep Positioning control if necessary,

CE Tube Positiomang

T bha o mwlowem mboces  dbho b e L T
Ul WIE Presiliuas SavEfo, Wie WCdle Oidy Dot [Iave
been periectly horizontal, I it was not, correct
the candition as fnllows:

{ ) CAUTION: The voitages provided for the
CE tube are high enough io be lethal under
some Conditions, Under NO circumstances
attempt io rotate the tube with the power
applled to the umt, Ohserve the positzom
of the trace on the CHtube and estimate how
far the CR tube should he turned, Turn off
the power end pull the plug, Loosen the
clamp at the neck of the CR tube and rotate
the tube the proper amonrt by turning its
sockei, Do oot allow the tube io glide for-
wnrd aod come intg contast with the grid
acreen, H ihe CR tube is tighily ritted in the
shield it may be nessary to swing the rear
panel back and/or remove VB, the 1V2 tube,
Thiz process may be repeated if the frace
iz still sliphtly tilted, Now_ earefully tighten
ihe CR tiube peck plamp to hold the tube in
place, Ba gure not to overtighten end hreak
the tubs neck., Now, turn the unit on apain
and check to be gure the trace in horizontal,

Hopzontal Attennaotor Compengation

{ ) Now return hoth the VERTICAL and BORI-
Z0NTAL gain controls to the CCW posation
and readjust the centering comtrole (it
necessary) to positlon the beam in the
centeyr of the screen, Set the FREQUENCY
switch to the INTERNAL SYNC 500-5000
position and the fine FREQUENCY control
to the center of iterange, Setthe VERTIC AL
Attenvator switch tg the AC X1 position,
and the HORIZONTAL Attenantor gwiteh to
the AC X10 position, Turn the thit OFF and
comect a lesd between the red vertical
input hinding post and the center 1ug of the

Sweep DPosifigaing contrpl, Turn the unit
ON, and after warmuyp, edpust the VERTICAL
and HORIZONTAL gam controls antil a
trace stmilar to Fig- oo oo

ure P2 appears, Ad- Sething

just the horizontal ai-

tenuztor trimmer ca-

pacitor nearest the

fruni panel to provide

the sitraightest Line,

Figure 22
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{ ) Now set the BORIZONT AL attenuator switch
to the AC X100 position and readjuat the
gain controls to provide a trace simular to
Figure 22, as before. This time adjust the
horizontal attemrator trammer fartheat Erom
the front panel to provide the straighiest
line,

Vertical Attenuator Compensation

{ ) Return the gain controls to the CCW positlon
and set the HORIZONT AL sttenuator switch
tp the AC X1 pgsitien, Set the VERTICAL
attenuator switch to the AC X10 position,
Again, adjust the gain controls ustll atrace
aimilar to Figure 22 appears. Adjuat the
vertical attenuzator trimmer capacitor hear-
esi the froot panel to provide the straight-
a5t line,

{ ) Now set the YERTICAL attenuator awitch
to the ACQ X100 pesition and readjust the
gain controls to provide z trace simnlar to
Figure 22, This time adjust the vertieal
attenuator trimmsr farthest {rom the front
panel. Now remove the lead,

Sweep Generator Performance Check

{ ) Connect a lead from the red vertical input
post to lug b of tube gocket VI, Set the
FREQUENCY switch to the Interpal syne
5-50 pogition and adjust the HORIZONTAL
attenuator and BORIZONTAL gain ¢ontrols
10 provide a full sereen patiern. Adjust the
VYERTICAL attenuator and YERTICAL gain
contrals to provide a trace herghth of 3-4
SqUAres,

Turn the fine FREQUENCY control full
COW, Now slowly rotate this control clock-
wige notil the pattern stops or Ysynes™ in,
There should be at leagt 12 full cyeles o
the sepeen, zs 12 cyeles of mformation
would be dlsplaved with a sweep freaquency
of 5 cps {cyeles per seccond}. The formuolz
for determining the frequency at which the
sweep generator is cperatihg 15 a3 {ollows:

Thus, 60 cps divided by 5 cps sweup {requency
equals 12 cyeles,

I there are more than 12 cyeles, it merely
indicates the sweep generator is roaning at a
frequency lower than 5 cps. (This i3 normul,
due to the component tolerances used,)

{ )} Now turn the fine FREQUENCY control
clockwlge until 2 cyeles are "locked "
This cortveaponds to a sweep fraqency ol
30 cps. The control should be approxis-
mately three-guarters of the way full CW.

{ )} Switch to the 50-500 swnepirequency range,
Ture the fine FREQUENCY conirol CCW
until 1 cycle is displayed, This indicates a
80 cps sweep rate. The fine FREQUENCY
conirgl ahould be nearly all the way CCW.
If the performance at all theae checkpoints
iz favorable, you ¢can be reasonably certain
thet your 10-10sweep gensrator 18 fnnctions
ing properly.

NOTE: O z variable frequency audic signal
generator iz available, spot chacks canbe made,
if desired, on the higher {requency sweep ranges
23 well, using the methods employed in ths
previous steps.

Thi= completes the adjustment and test of yonr
I0-10, 1 can now be installed in the ¢abinet as
follows:

{ ) Secure the handle wath two #10 self-tapping
gcrews, Tiphten securely,

{ ) Press the small end of one of the rubber
Ieet through each of the fonr mounting holes
in the bottom of the cabinet.

f ) Now glip the nnit into the cabunet and gecure
with two 6-32 x 5/8* binder head serews,

Your JO-10 can omow be put into service, Note
that access holes bave heen provided m the
cabinet go that all intermal adjustments can be
reached withont removing the cabinet. This
greatly simplifies the periodic recallbration
normally reqored in the maintenance of the
I0-1i0.

A —
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OPERATION

GENERAL CONSIDERA TIONS General

Heat

Thisumt, ke most electronie equipment, gener-
ateg A eertain amount of heat. Be sure the ven~
tilatton openings on the swdee of the cabinet are
not ghstracted in any way. It t5 entirely normal
for the onlside of the cabinct o become quite
warmo to the touch after a few munetes of oper-
ation

Opeyating Location

Although tho CRtube 18 shiglded toprevent trace
distortion due to magnetic fields, it i possible
that zome trace distorbion due to a very Tugh
fleid may still oceur. The shield will certainly
raduce these effects but may not entirely elim -
mate them, and o thus 2ppears to be a problem,
the sumplest remedy 15 nsually to find a location
for the scope farther from the oifending equin-
ment.

Voltame Remulation

If the umt 18 turned off apd then is uminediatoly
twrped beck on, the OC2 wvollapge repulalor tube
may not light, This would change the power sup-
ply vortage and cause the trace to disappear. To
prevent this condition, always leave the nmit off
for at leust turty seconds before turning of back
on.

YERTICAL AND HORIPONTAL AMPLIFIERS

Gau Controls

To prevent overloading the inpnt stages In the
amplifier, always redoce o large amplilede
signal with the attennator ewilch and pot the
variahle gain conlrol  Fry to keep the variable
gain control Setting as lugh a5 possible to avoul
1hia difficulty.

When using DC coupling on elther or both ampll-
fiers, remember that it may not be possible o
see a small signad superimposed on & high DO
yoltage. This 1s enlirely normal and will be
better anderstood f vou remember that the DO
component of the signel will be amplified by the
game amount as the sipnal voltape A shit in
centering will also result with changes in gain
and/or attenuator settings, This, too, is normal
as these controls affect the gan of the ampli-
fiar.

SWEEFP GENFRATOR

Internal-EXleroal Sync

In the INTernal SYNWC positwons of the FRE-
QUENCY control, a porbuon of the mput sienal is
tzken from the vertical amplilier and applied ko
the sweepmultivibrator. This 168 done to hold the
swecp fenerator at the same frequency orat a
submultiple of the mput sipnal

I the EXTernal SYNC positions, a portwonof the
wput 3;gnal may be applied directly lo the EXT
SYNC binding post, allowing external conirol for
more or 1855 Eync siurnal.

Fine FREQUENCY Control

Aller the correet sweep frequency range Das
been selacted, only the fine FREQGUENCY con-
trol has to be admusted 10 obiain a stable paf-
tern. Form the habit of selting the fine FRE-
QUENCY control with 2 small vertlcal sipnal
(1-2 squares high). This will assure best per-
formanece 0f the syne circuit during changing
slgnal conditions.
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APPLICATIONS

The oscilloscope is a very versatile insbrument,
Properly uaed, there is almost no limit to tha

number gnd type of mpeasurements it can pro-
vide,

Ta ach e wide mriatv of 2 1 ationg

in which your 0-1.0 Dm!llnacq:e maybe vaed
would be beyond the s¢ope of this manual, How-
ever, several common applications are lated
below:

1allv list
bl

Checidng the output voltage and frequency
of en osclltalor eircult,

Checking the frequency response of an ampl:-
fier {either EBtage by stage, or as 2 compleie
enit).

Using with a computer as a read-oub deviee.

Meaguring DC vaoltzgo.

SUGGESTED READING

More wformaticn on oscllloacope applications
w1 be found fn the followhug reading materal:

ZWICK, THE OSCILLOSCOPE -
Publieaiions, New York.

{;arnshack

RIIFTELR (ST IARTCDES AT TUETD "I
B N s a T s ¥ T N AR e B b =P ]

Murray Hill Books, Ine,, New York,

{N CASE OF

1, Recheck the wiring, Trace euch lead in
eplored pencll on the Pletorial g2 it ia
checked. It iz frequently belpful to have a
Iriead check your Work, Someone whoianot
familiar with the unit may notice anmething
consiatently overlooked by the consbuctor,

. It is interesting to note that about 90% of the
kits that are returned for repmr, mal-
fupction due to poor connections end sclder-
ing Therelore,  many troubles can baelim-
inafed hy reheating 2il counections to make
aure that they arc scldered as lustrated
m the Figurem fsand m the SOLDERING
TECHNIQUES secHon of this manon?,

PaRR, THE CATHODE RAY TUBE - Chapman
and Bzall, London,

RIDER and USLAN, ENCYCLOPEDIA OF CA-
THODE RAY OSCALLOSCOPES - Rider, New
YorE.

BLY, GUIDE TO CATHCDE RAY PATTERNS -
John Willey and Sons, New York,

DIFFICULTY

3. Check to be gure that all tubes aye m their
proper locatlons, Make sure that all tubea
light uwp propexiy.

4. Check the tubes with a tube tester or by
subgtitution of tuhes of the same types
and known to be rood,

5, Check the values of the gomponent parta,
Be pgure that the proper part haz heen
wired into the circuit, as showwm in the
pictorial diagrama znd as called o in the
wiring instructions,

HEATHRIT EETROM
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8. Check for bits of solder, wire endsor other voltage readings were taken witha HEATH.
foreign matter which may be lodged in the KIT*  Vacuum Tube Voltmeter, Voltages
wiring beneath the chaggis, mey vary 10% due to line voltage variations,

¥, M, after careful checks, the frouble 1s stll B. A review of the Cyrruit Descpiption and
not loeated and a volimeter (8 available, Block Diagrama wall prove belpful m m-
cbeck voltage readimgs apatnst thoge found djcating where to lock for trouble,

on the Schematic Diegram. NOTE: All

TROUBLESHOOTING CHART ‘
Trouble Buggested Test
Tube filamenta do not ltght Check fuse - check filament voltage,
Mo spot or frace Remove vertfical ontpat {ubes, H spot appears

check vertical circujt voltage apd tubea,
Remove horizontal output tubes - if spot apgears
cbeck horjzomtal edrcull voltage and tubes,

Check for high voliage.
No vertical defleetion Civrck vertical tubes and voltages.
No horizontal sweep Check horizontal tubes and woltapes,
A tube filament does not Light Check tube,
Ng B+ Check fise,

Check V& and V10,
Check for open resistors, shorted capacitors
or defective tubes,

No B- Check fuse,
Cheek silipon reetifier and Vi1,
Check for open resistors or shorted eapacitors,

Poor focusing Cheek V8 - check bigh voltage Bleeder resators
RA4, RE5 R56 and R57,
Check C18,

Fuse blows when 8X4 and OC2 tubes interchanged.

awiteh 12 hurned on
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HEATHKIT .} ”‘IESTRQM

SERVICE

E, after applring the information eontained in
this manon] and your best efforta, you are stiyl
unable to obtain proper performances, it 1s slig-
gested that you take advantage of the technical
facilities which the Heath Company makes avail-
able to 1ts customers.

The Techriczl Consultation Department 18 main-
taaned for your benefit, This service 15 available
to you at po charge. s primary purpose 15 to
provide assistance for those who ehepunter
difficulty n the eomstruchun, opersation or
mamtenance f HEATHKIT equipment. It 15not
wntended, and iz pot equipped to Dunciion as a
genera] source of technical infor mation involving
kit modifieations noy anyithing other than the
normal and specified pertormance of EEATHETT
equipiment,

Although the Technical Consultants are famipar
with all details of this kit, the effectiveness of
their advice will depend entirely upon the amount

e B R N T IL =Tk 1 [P I

and the accuracy of the ndormation furoishedby
you, In a sense, YOU MUST QUALIF ¥ for GOOD
technical advice by helpmg the conguliants to
help you, Please use this outline:

1. Beiore writing, iully winvestigate carh of the
hints and suggestions listed 1n this manoal
under "IN CASBE COF DIFFICULTY." FPos-
sibly it will not be necessary to write.

2. When writing, cleaply describe the nature
of the trooble and mention all associated
equipment. Speciiically report operating
procedures, switeh positions, connections
to other units and anything eise that might
hejp to isolate the eaunse of troubje.

3. Report fully on the results obiained when
testing the umt 1mtially and whea following
The suggestions under ''IN CASE OF DIF-
FICULTY." B¢ as specific as posstble and
include +oltage readings if test eguipment
15 available.

4. dentify the kit mode] ntmber and date of
purchase if available, Also mentignthe dafe
of the kit assembily mamal. {Date at bottomn
of Page 1.0

5. Print or iype your name and address,
preferably in two places on the letter.

With the preceding tnformation, the consujtant
will kmow exactly what kat you have, what you
would like it to do for you and the difficulty you
‘w1sh t0 correct. The date of purchage tells Ljjm

whether or not engineering changes have been

made ginee it was shipped to you. He will mow

what you Iave done in an effort to 1ocate the
cause of trouble and, therelry, avmd repeti-
tious suggestions, (The automafic Ietter opener
sgmetimes cute through the letter, hence the
suggestion £o print the name and address twice, )
In ghort, ke will devote full time to the problem
at hand, and through his familiarity with the lat,
plus your accurate report, he wil] be abie to
give you a complete and heipful angwer, If
replacement parts are required, they will be
shipped to you, subject to the terms of the
Warranty.

The Factory Service facilities arealso ayaijable
to you, in case you are not fammifar enpugh with
electronics to provide sur oghsultanis with auf-
ficient Information on which to base = dapnogiy
of your difficulty, ¢r m the event that o preé-
ter to have the diffiouity corrected in this man-
ner. ¥You may return the completed mstrumaent
to the Heath Company for inspection and necea-
sary repars and adustments, You will be
chayged 2 mimmal service fee, plus the price
of any additional parts or material pequired,
However, if the completed lat iz returned within
the Warranty period parts charges will he
governed by the terma of the Warpanty, State
the date of purchase, if possihe,

Loeal Bervice by Anthorized HEATHEIT Serv-
1ce Centers is alsoc available m some areas and
often will be your fastest, most efficient method
of obtalnmg service for your HEATHETT EquLp-
ment. Although you may find charges for local
gervice somewhat hghey than for factory sery-
ice, the amount of inerease is usyally offset
by the transportation charge you would pay i
you elected to return vour kit to the Heath
Company.

HEATHEIT Service Ceaters will honor the
regular 90 day HEATHEIT Parts Waryuntyon
all kts, whether purchased through 2 dealer
oy directly from Heath Company, however, it
will be necessary that you yerify the purchase
date of youy ldt,

Under the conditigns specified 1n the Warranty,
replzcement part? are supplied without charge,
however, if the Service Center assists yon in
locatmg & defective part (or paris) m your

Y |
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kat, or installs a replacement part for you,
you may be charged for this service,

HEATHKIT edquipment purchased locally and
retirited to Heath Company for service must be
acpompamed by your copy of the dated sales
receipt from your authorized HEATHEIT deal-
er in order to be eligibje for parts replacement
under the terma of the Warranty,

THIS SERVICE POLICY APPLIES OQNLY TO
COMPLETED EQUIPMENT CONSTEUCTED IN
ACCORDANCE WITH THE INSTRUCTIONS AS
STATED IN THE MANUAIL. Equipment that has
been modified in design will pot be accepted
for repaiwr, H there iz evidence of acid core
solder or paste fluxes, the equipmant wiil be

returned NOT repalred,

For information regarding modiflcatlon of
HEATHEIT equipment for special applica-
tions, it 18 suggested that you refer o any one
or moye of the many publications thatare avajl-
abie on all phases of elecironics, They can be
obtained at or thyough your local lbrary, as
welt ag at most electronic emipment stores,
Although the Heath Company Sincerely welcomes
all comments and suppestions, jt would be 1m-
possible to deslgn, test, evajuate and assume
responstbility for proposed clrvewit changes for
spectal purposes, Therefore, such modifications
ndst be made at the discretion of the XKt bullder,
using Information available from sources othey
thap the Heath Company,

REPLACEMENTS

Material supplied with HEATHKIT products
has been carefully selected to meet design re-
gurements ad ordinarily will fulfill 1ts fimction
without diffiewlty, Oecasionally improper matru-
mant ¢peration can be iraced to a faulty com-
ponent, Should inspeetlon reveal! the neceastty
for repjacememnt, write to the Heath Company
and supply all of the {ollpwing mformation,

A. Thoroughly identify the part in question by
using the part number anddegeriptionfound
in the manval Parts Iast,

B. Identify the fype and model pumber of kit
in whieh it is used.

C., Mention date of purchase,

It, Dreseribe the onture of defect or rezson for
regquesting replacement,

The Heath Company will promptly supply the
necessary replacement, PLEASE DO NOT RE-
TUREN THE ORIGINAL COMPONENT UNTIL
SPECIFICALLY REQUESTED TOQ DO 50, Do
not diamantle the component i guestion as
thns will woid the gusrontee, Tihus replace-
mant policy does not covey the free replace-
ment of partz that may have besn broken or
damamed carelessness gn the part of
the kit bualdep,

SHIPPING INSTAUCTIONS

In the event that your msirumant myst be re-
turted for service, these mstruchions should be
carefully folicwed,

ATTACH ATAGTOTRE EQUPMENT BEARING
YOUR NAME, COMPLETE ADDERESS, DATE OF
PURCHASE, AND A BRIEF DESCRIPTION OF
THE DIFFICULTY ENCOUNTERED, Wrap the
equipment in heavy papey, exerclsing care to
prevent damage, Place the wrapped equiymett
m 2 stour ¢arton of such size thar at least thres
wnches of shredded paper, excelsior, or other
resilient packing material can beg placed be-
tween zll sldes of the wrapped equipment and
the carton, Close and seal the carton with
gummed puney ape, or alternately, hie gecurely

with stout cord, Clearly print the azddrees on
the carton a8 follows:

To: HEATH COMPANY
Benton Harbey, Michigan

Incigde your name and returtl address on the
outside of the carton, Preferably affix one op
more "Fragile' o¢r ° Handle Witk Cape™ labels
to the carton, or plherwise s0 mark with a
crayon of bright color. Ship by insured parcel
post or prepaid express; note that a carpler
cannot be held responsible {or damape ntransi
if, in HIS QPINION, the article 1s inadequately
packed for shipment,
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WARRANTY

AT

Healh Compary warrants that for 2 perlodof three monLhs irom lke date of shipment, all Healhkst
yarts ghall be free of defechs in meterials and workmuanship under normal use and 2errice and
thay in teMillmant of any breach of such warranty, Healh Corapany shall replace wuch deféetive ¢

parta updn the retern af the saraa lo its fictory. The [aregring Marranly shall appiy paly 1o the

onginal taper, 2nd 1s and shall be in Sien of all other warraniles, whother express ar {mplied

and oL a1l other oblipationg ar Unbilitiss on the pard of Healh Company and i no event Ahall

Heath Compaby be lluble 1ot any antleipated profits, cotsequential damages, ss ol jire or oiber H
losses mourred by (ke buyar incommection with ke purchise, ageembly or operation of Healhkits =1
or canponents (herect  No replacement shall be made of parts damaged by the buyer | the | |
rourss of handling or assemblng Heathkl equipment

NOTE The forcgoing warranty 15 completely void and we will ol raplace, repalr er service | |
instruments or parte thereof in witch aabd core 80lder or peale Loxes have been uged

ILEATH COMPANY




TYTFICAL COMPONENT TYFES

Thiz chart ia a fpiide to comtoponly Used types of elec-
tramc fomponents. The symbois and reinted llustiras

]

Hone showld prove helpful in identiying most payts and
reading the gchematic diagrams_
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RESISTOR AND CAPACITOR COLOR CODES

RESISTORS

The colored bands armme the bpdy of 2 eolor eaded resistyr rep-
rescnt its value in phine. These wolored bamds aTe groupnsd
toward ene =nd of the resistor body, Starting with thia end
of the reststpr, the Eirst band represents the ilrat digit of
the registince value; the secand bard represents the second
tigtt, the thard band pepressnts the number by wiich the first
twe dipits =re multiplled. A fourth band of gold ar milver pep-
rasents & tolerance of 5% or +10% respeciively The abeenae
of a fourth band indlcates a tolsrance of £20%.

CODE

CoLOR lsr DIGIT 2w DIGIT MULTIPUIER
BLACK 4] o |
EBERACWMH 1 | 10
RED 4 F 100
ORAMGE a 3 — Lo0g
TELLOW 4 a4 10000
GCREEM 5 ] EO QOO0
BLUE & £ 000,000
YIQLET T ¥ | 5,000,000
S RAY B B 100,000,000
WHITE 8 § = L0000 00,000
GOLD - - |
SILYER - - gl

'I':-. it iy

‘%TGLEHANCE
FOLD X5,
S5ILYER & 10 7=

HD BAND *207%

The phyairal stze of a composition resistor o related bo \tg

warage Tahng, 8ize incresgeg propragRively as the watiage

rating {8 Increased, The diameters of 12 watt, 1 watt and
2 wat resistors are appromwately 3SE", 174" and 5/16",
regpectively,

The color code chart and examples which follew provde the
infopmation requared to wentiy eplor coded resistars

EXAMPLES
YELL.ﬂWud,—-—}

VIOLET=T ———
J——-onnmcz- 000
R R . SILVER = TOLERANCE
—HE— o,
s s~ {22x100,000
I GREEN-100,000 j{oR 2.2 MEG.)

4@\_”0 BAND = TOLERANCE
+ 20%a

47 #1000
[omr 47K0)

CARPACITORS

Gensrally, poly miea and tubulir seramie eapacitors, nsad
w modern equipment, are color eaded, The colar emdes differ
somewhat among capacilor manafacturers, however the codes

MILC 4
CODE EXANFLE
oo OR 11 A1GE 2eDELT MALTIE o P = ]
BLACE [~ ¢ 41— & ~ ! LZ0 WED VIEL n;u
BROW N um | —— 1 — T —
Mo 1 M § ] i3
SEange—— T 3 T 2 — iepee =
GRECH P 4 eeg— B — — P
LUL - —— % = -_— —
WIBLET -1 —1 1 - — =
o ¢ |- 9 4—— = -
:Hl‘:r,:._-_- Pt — — :
oL — _ - — - —
AILYER — = = — Bl e g + 5%
CMARAC T HIaTIE
pnCEet \l apgosol 3 &%

QIRCLTIRH ar
SRR OR Q2T uid

T DR
B 00T

INBIEATES Tl
=X} W

pracbe N bl — S WETL o BELEw)

T THARACTERISTIC =

SCE HOYL 5 BOIow

ghown below apply to practicaily all of the mca and tubular

coramic capacttors that are in g ommon wge. These codes dpm-
ply wath ElA (Electromice Industries Associativm) Standards.

TUBUL4AR CERAMIC
Place the group of rinps or dots to the left and read from Lot
to =,

B EXANMFLE
CotoR c FIGIT Bue DIGIT hell TaRLKEER  ICHE
BLALR —e—] — O —— B —f L [z28 [4iZE
B Nbw N — | —p= ] — 14 Lol [
REL — & —T— 2 — 194 — hz=
DRANGL—=—er 3 —— ¥ —|——sa= DOE — z=24
FELLOW—uem  d —— L — [T — | =
GAELCHW —_ L —— & —] Ll =05 |axg
LKL o E - — -— -
¥IGLET — N _— =zl =
Ry L g e 2 ——— o~ (ol
WHINC l_ f ol p —— - =|_Di=|n
!
. 5L ORG OLK
| T
TEWPFLHAT LURE J 2 & 1 a3l
LLMFERATURE T n—
N
COLCIIHE IENT— BELOW Adwf %27

ELE HOYE &~
ELLOw T

Cwalkhy IM pef—& | HOTE 3 BCLaw]

NOTES.

i The characteristic of a wmica capaddor i9 the temper-
afure coefficient, drift capaeftanee and ineulatiom resistance
This taformatien 15 not weuslly needed to idenfify a capacitor
but, [f desirad, tf can ke gbfamed by referring to E1A Stand-
ard, B8-153 (a Standnrd of Blertraple Indusiries Assecpatuen,)

2, The temperaziure coeflleient ot a capanitaor (& the precict-
atite ehanpe i capacitance with temperature change and {s

pxpresged m parts per millign per degree eenbigrade. Refsr
to FELi Stmowdard, HS-196 (n Standard of Eisctronic Indusiries
Asgociation. )

%, The farad ta the bame undt of cgpactance, however tap-
aritpr vahtes are generally expreaded ih lerma of pld {micro-
famad, 0ODMM farad) and ppf {micre-micre-farad, .DODGOX
pidd; therefore 1000 ppt = 000 pfd, 1,000,000 puf # Yofd.

USING & PLASTIC MUT STARTER

A plastic mrt starter offers 2 epnvenlent meHwnd
of starling the most used arzes: 3/16™ and 1,47
[3.46 and fi-32% Whon the correat end 5 pushed
dgownr prer a und, the plisble tagl condorms g the
ghape of Hee mt and ter wut 16 genlby held while it
18 being picked 4p znd started on the soiew The
tool should ooly ba vsed @y stall the nnt
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